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Foreward

Henry Sokolski

Ifirst contacted Victor Gilinsky in the late 1970s when I was 
working on my master’s thesis and he was a founding member 
of the Nuclear Regulatory Commission. I had a question on the 

Atoms for Peace Program and when I wrote him, I didn’t expect an 
answer. To my astonishment, though, he replied. That was 45 years 
ago. Now, Victor advises my nonprofit. We coauthor nearly every-
thing and talk every other day by phone. 

Keeping up with him is challenging. He has an endless inventory of 
edifying and amusing stories that involve historical figures as well 
as his neighbors, acquaintances, and boyhood buddies. He is a co-
pious reader of articles, studies, reports, and books. He listens to 
right-wing radio commentators, as well as Democracy Now!, and 
Russian-sponsored RTV. He lifts weights, practices yoga, and is an 
ardent tango dancer. He once took motorcycle lessons. Thankfully, 
he dropped that.

For me, however, his greatest gift is his ability to cut to the nut of 
almost any debate. Over the years, he has taught me to be attentive 
to those at odds with what I am most comfortable with. He also has 
boosted my morale with sound advice. “Unless someone is going to 
drive you around in a big black car and shower you with money,” he 
once counseled, “it’s best to stick to your flight plan.” That advice is 
what he, more often than not, takes himself. 

Certainly, in these pages, you can see the signature of someone who 
is not just mostly right or bright, but free, i.e., someone who remains 
consistent until persuaded by a truly stronger argument to change 
their mind. This puts Victor in the very best of company. Those who 
actually know him are drawn to him. Yet, he runs no popularity con-
test and is relatively quiet … unless provoked. 

I remember traveling with him to Vienna once and us getting turned 
around in the airport. A guard would not let us proceed to our plane 
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as we had stepped an inch over what the guard insisted was the un-
marked “no-return” line. She demanded that we take an extremely 
long route to the gate, which would have made us miss our plane, 
and started yelling “schnell, schnell.” My jaw ran slack; Victor’s 
did not. In a calm but firm tone, he instructed the attendant to “call 
the police.” She was not ready for that and, after several short ex-
changes, was forced to call her supervisor. He, in turn, assessed the 
situation, frowned, and brusquely walked us through the checkpoint 
we previously had been barred from transiting.

That scene, in a variety of small and large ways, is played out in 
much of what this volume contains. In it, are some of Victor’s more 
important pieces, ones he had a hand in selecting, organized into 
sections each of which is headed with one or more expert commen-
taries. He and I coauthored a good number of the volume’s pieces. 
All bear his stamp. There are many articles Victor and I chose to 
leave out but, as he is still at work, there’s more to come.

November 2021
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Preface

Victor Gilinsky

I’m blown away that Henry collected some of what I’ve writ-
ten—some of it coauthored with him—and by the exceedingly 
generous introductions to the book’s eight sections by persons I 

respect very much. I’ll be happy if any readers come away thinking 
more deeply about the various subjects, whether they agree with me 
or not.

A word about the background: The articles cover the warlike side 
of nuclear energy; the use of it for generating electricity; and the 
sometimes successful—and sometimes not—effort to keep a wall 
between them. 

I wasn’t involved much on the war side, but at the RAND Corpora-
tion, I was close to people who were. I was never much impressed 
by what passed for "nuclear strategy." The Physics Department sent 
me to a course on nuclear weapon employment at Maxwell Air 
Force Base, which I took in the company of 40 highly motivated 
SAC commanders, and later toured missile silos and nuclear weap-
ons labs. I came away thinking we would be lucky to survive the 
Cold War, a feeling strengthened by what we’ve learned since. Is the 
worst behind us? We don’t know. 

In the late 1960s, Jim Schlesinger invited me to his small RAND 
project on limiting the spread of nuclear weapons. I investigated the 
civilian side of nuclear energy and what it offered for rapid conver-
sion to weapons programs, and also the question of international 
inspections, which didn’t amount to much at the time.

After Schlesinger became chairman of the Atomic Energy Commis-
sion in the Nixon administration, he asked me to join the agency 
to investigate the bottleneck in nuclear power plant safety reviews 
conducted by the AEC’s licensing organization. The truth was that 
the AEC, which was pressing for rapid installation of nuclear power 
plants, underestimated the safety problems, and the license applica-
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tion reviewers were underequipped to deal with them. It took me a 
while to understand that the AEC headquarters mafia deliberately 
undercut the safety licensing organization to keep it from threaten-
ing the AEC’s core project—the plutonium-fueled fast breeder reac-
tor. The AEC’s neglect of nuclear plant safety turned out to be costly.

When I later joined the newly created Nuclear Regulatory Commis-
sion, which took over the role of the AEC safety licensing organiza-
tion, I did what I could to correct the flaws of the earlier organiza-
tion. An accident of legislative drafting also gave NRC licensing 
authority over nuclear exports and imports, and as a result, for a 
time, and almost despite itself, NRC was able to contribute signifi-
cantly to tightening nuclear export standards.

Mercifully, Henry did not include in this volume some material I 
would just as soon forget, having modified my views along the way. 
I sometimes find myself agreeing with persons whose opinions I had 
earlier dismissed. One of the lessons: keep an open mind; although, 
as a debater once warned me, not so open your brains fall out. 
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Chapter 1: How will the 
nuclear weapons story 

end?
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Commentary: How will the 
nuclear weapons story end?

Robert Jervis
Columbia University

Few people have thought as much, as deeply, and as carefully 
about nuclear weapons as has Victor Gilinsky. He shows that 
while we have gotten used to them, complacency is not war-

ranted. We should not forget the question that David Petraeus posed 
about Iraq: "Tell me how this ends." Nuclear weapons of course 
have been used since 1945, but "only" for deterrence, coercion, and 
as symbols of national status and power. Despite many predictions 
to the contrary, they have not been used as weapons of war, nor have 
there been accidental explosions of nuclear weapons. Some might 
infer from this that they simply don’t matter much. The deterrent 
uses are hypothetical and counterfactual only and states armed with 
nuclear weapons seem perfectly capable of going about their busi-
ness – often bloody business – without using them. They don’t seem 
to do much good or much harm and so we can simply put them out 
of our minds. To put this another way, the danger of nuclear war 
is low, perhaps vanishingly low. We have gone 75 years without a 
nuclear war, and these years included great international tensions, 
crises (most notably the Cuban missile crisis), reckless leaders like 
Nikita Khrushchev and inattentive ones like Donald Trump, and a 
fair amount nuclear proliferation (although less than many experts 
had predicted).

Gilinsky will have none of this. The past was not so reassuring, and 
to project it—and especially a happy reading of it—into the future is 
unwarranted and dangerous. To start with, we need to acknowledge 
that a significant explanation for nuclear non-use is luck. Most of 
us implicitly, if not explicitly, believe that major factors must be in 
back of major effects like the fact that weapons have not gone off. 
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Going a bit further is the assumption of determinism: events had to 
turn out as they did. Most of us shy away from the belief that things 
could easily have been different and that luck plays a large and ir-
reducible role in our fortunes, and the fortunes of our country and 
the human race. As Gilinsky shows, however, a close look at sev-
eral incidents in our nuclear history reveals that things could have 
been different, that weapons could have been used, and that we were 
lucky. Perhaps our luck will continue to hold, but it is not wise to 
assume that it will.

To come at this from a slightly different way, we all know that the 
world is risky and that this applies to nuclear weapons. Those who 
are optimistic about the nuclear future do not argue that it is guaran-
teed that these weapons will never be used, but rather that the risk is 
quite low. The obvious rebuttal is that even a slight risk of an abso-
lute catastrophe is too much, and that the risk is higher than is often 
believed. Indeed, if leaders believe that the risk is very low, they are 
likely to behave more recklessly. (One reason why Khrushchev was 
so dangerous was that until the Cuban missile crisis taught him oth-
erwise, he believed that he could calculate, if not control, the nuclear 
risk.) But Gilinsky’s analysis brings up a deeper objection: we are 
dealing not with risk, but with uncertainty. The former can be ratio-
nally calculated, even if people can disagree about the calculation. 
Uncertainty, however, holds situations in which there simply is no 
rational way to estimate likelihoods. Whether the uncertainty is the 
product of our lack of knowledge or, more radically, of the nature 
of an indeterminate world, is an important question that I can for-
tunately put aside here. What is central is that Gilinsky argues that 
we fool ourselves into complacency by thinking about the chance of 
nuclear use in terms of risk rather than the more frightening uncer-
tainty.

Gilinsky shows that there are reasons to believe that our luck may 
not continue to hold. His long experience with the nuclear establish-
ment teaches him, and he teaches us, that even peace-loving scien-
tists and members of the military who spend their lives developing 
nuclear weapons and training for their use almost unavoidably be-
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come inclined to accept, if not favor, their use. These people do not 
and will not seek to create crises out of thin air or disobey orders. 
But they may lean forward, so to speak, and they will seek to see 
that the possibility of nuclear use has a prominent place in policy 
making circles. Related is the almost inexorable search for more 
ways to use nuclear weapons. The Cold War featured the deploy-
ment of several bizarre weapons systems, and the increased tensions 
with Russia and China have led to arguments for the "need" for low-
yield weapons that would lower the threshold for nuclear use. The 
very fact that it is hard to make credible the threat to use nuclear 
weapons increases the pressure to find ways and develop systems 
that keep them on the table.

These forces conducive to using nuclear weapons are linked to an-
other one that Gilinsky locates: incentives within the government to 
appear "tough" or "hard headed," or, at the very least, to avoid look-
ing "soft." It is almost a mark of manhood, and one that is important 
to women who gain or seek positions of influence in the security es-
tablishment, not to flinch from the bloodiest options. This plays out 
most strongly in group settings when there is an audience observ-
ing, but interestingly enough, Henry Kissinger and Richard Nixon 
displayed this pattern in a number of their private discussions about 
whether and how to escalate in Vietnam. At times, Nixon would urge 
Kissinger to consider nuclear options; at other times, perhaps to re-
taliate, Kissinger would egg Nixon on. Obviously, nothing came of 
this, but can we count on this outcome always prevailing?

The external environment also plays a role, as Gilinsky notes. The 
US, and to a much lesser extent Russia, has allies to protect. In some 
cases, conventional forces are adequate to the task, but not always, 
and when they are not, the "nuclear umbrella" comes into play. But 
credibility is harder to come by when it comes to threats to use nu-
clear weapons if allies are attacked than it is for threats to retali-
ate against an attack on the homeland. This then exerts pressure on 
states to impress others with their willingness to run risks, and the 
obvious (and perhaps only) effective way to do this is to actually run 
risks. In a world that is believed to be dangerous, one has to behave 
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dangerously.

Of course, the US and Russia are not the world’s only nuclear pow-
ers, and although the spread of nuclear weapons has been slower 
than many predicted, it is a continuing source of conflict and danger. 
As Gilinsky explains, from the 1950s on, a continuing conundrum 
has been how to reap the benefits of peaceful uses of nuclear en-
ergy, most obviously to generate electric power, without facilitating 
proliferation. When President Dwight Eisenhower and Secretary of 
State John Foster Dulles launched the Atoms for Peace program, 
they hoped to gain propaganda advantages and help Third World 
countries, but they didn’t understand the technology well enough to 
realize that they were making it easier for the recipient countries to 
develop nuclear weapons. The later Non-Proliferation Treaty (NPT) 
enshrined the "inalienable right" of countries to gain access to nu-
clear technology without discrimination. Of course, in principle, 
safeguards against diversions to weapons programs are possible, 
but the incentives for companies to sell reactors mitigate against 
onerous conditions, as do the desires of the major powers to win 
the favor of countries that are seeking robust civilian capabilities. 
Nevertheless, in a world with few barriers to proliferation, the NPT 
may be one of our best bets.

Gilinsky shrewdly notes that if a nuclear weapon is in fact used, we 
can be assured of only one thing: world politics will change great-
ly. How it will change is impossible to estimate, however. It could 
lead to a frantic rush for all countries to get their own bombs, it 
could also lead to pressure for world nuclear disarmament; it could 
lead the US to pull back from security commitments or, conversely, 
to double down on the policy of policing the world. Interestingly 
enough, during the Cold War, Herman Kahn speculated that if there 
were a nuclear explosion, either through an accident or a limited 
demonstration attack, the American president would send the Soviet 
First Secretary a copy of Grenville Clark and Louis Sohn’s, World 
Peace Through World Law, accompanied by a note saying, "You 
won’t like this any more than I do, but you need to sign on the dotted 
line, just as I have."
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As Gilinsky explains, in the early years of the American nuclear 
program, the scientists and technicians would maneuver sub-critical 
masses of uranium with a screwdriver to measure the neutron count 
as they got closer together in a maneuver they called "tickling the 
dragon’s tail." One day, the screwdriver slipped and the two pieces 
got too close, unleashing a lethal dose of radiation. This may be a 
good metaphor for what nuclear weapons states have been doing. 
The fact that the screwdriver has not slipped so far is no guarantee 
that it will not do so in the future.

There are any number of explanations for why countries have sought 
and maintained nuclear arsenals, and political analysts can list them 
and debate their relative importance. But Gilinsky may be right that 
"if you step back and look at the whole picture, it makes no sense. 
One comes away with a feeling there is an irrational undertow in 
human society, perhaps arising from a self–destructive defect in hu-
man nature, one that we have to neutralize to survive."

Gilinsky does not have a clear answer to the question of how this 
will all end. Neither do I, and it probably is a question that cannot be 
answered because of the multiple contingencies in human life. But 
assuming it will end well, may compound the dangers of nuclear 
weapons.
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Commentary: How will the 
nuclear weapons story end?

Randy Rydell
Executive Adviser, Mayors for Peace1

These first six articles by Victor Gilinsky offer only a glimpse 
at his lifetime of professional efforts to address security chal-
lenges arising from nuclear weapons and the production of 

the fissile materials to make them. His views on these issues merit 
close attention both because of his substantive expertise and his ex-
perience in government—as a nuclear physicist, former RAND Cor-
poration analyst on nuclear nonproliferation issues, and two-term 
Commissioner of the Nuclear Regulatory Commission under three 
US Presidents.

While representing only a fragment of his life’s work, these articles, 
nevertheless, offer a broad overview of his thinking on the world’s 
most dangerous "weapon of mass destruction" and the journey that 
led him to support nuclear disarmament.

The central theme linking all of these articles is the fragile basis of 
security based on the doctrine of nuclear deterrence, a highly risky 
security posture that relies heavily on good luck.2 He reminds his 
readers of the catastrophic humanitarian consequences of the use of 
nuclear weapons, including numerous types of inadvertent uses re-
sulting from accidents, miscalculations, technical malfunctions, and 

1. The text below represents the views of the present author and not necessarily 
those of Mayors for Peace.
2. George Schultz, William Perry, Henry Kissinger, and Sam Nunn jointly 
reached a similar conclusion that "reliance on nuclear weapons for deterrence is 
becoming increasingly hazardous and decreasingly effective", op-ed on "Deter-
rence in the Age of Nuclear Proliferation", Wall Street Journal, 7 March 2011. 
https://media.nti.org/pdfs/NSP_op-eds_final_.pdf.

https://media.nti.org/pdfs/NSP_op-eds_final_.pdf
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other such developments.3 He recognizes that while many of these 
risks can be lowered through technological advances and interna-
tional agreements, he rejects the idea that these can be lowered to 
zero.4 And given the catastrophic effects and global strategic ramifi-
cations from the use of even a single nuclear weapon, any risk above 
zero is unacceptably high—hence his support for disarmament.

His long support for nuclear risk-reduction through such measures 
as arms control and nonproliferation led him also to embrace global 
nuclear disarmament. Though he is not the only technical expert to 
arrive at this destination, his voice strongly reaffirms the widespread 
and growing support for nuclear disarmament in the world commu-
nity, as seen in:

• The entry into force of the Treaty on the Prohibition of Nuclear 
Weapons5 in January 2021, following many years of demands 
from the world community for greater attention to the cata-
strophic humanitarian consequences of the use of nuclear weap-
ons and their implications for international humanitarian law 
and the laws of war.

• The granting of the Nobel Peace Prize in 2017 to the Interna-
tional Campaign for the Abolition of Nuclear Weapons.

3. For a comprehensive account, see Eric Schlosser, Command and Control: 
Nuclear Weapons, the Damascus Accident, and the Illusion of Safety (NY: Pen-
guin, 2013). For a history of nuclear close calls, see Martin Sherwin, Nuclear 
Roulette: From Hiroshima to the Cuban Missile Crisis (NY: Knopf, 2020).
4. For extensive discussion of the risks associated with nuclear deterrence, 
see the work of Prof. Martin Hellman at http://nuclearrisk.org . In Febru-
ary 2021, following a legislative requirement (available at https://ee.stanford.
edu/~hellman/rns/ndaa_section_1674.pdf ), the US National Academy of Sci-
ences announced that it has formed a study group to prepare a report on the risks 
of nuclear war and nuclear terrorism, a study that Hellman has been recom-
mending for many years. https://www8.nationalacademies.org/pa/projectview.
aspx?key=52034 .
5. http://disarmament.un.org/treaties/t/tpnw. As of February 2021, the TPNW has 
86 signatories and 52 parties. On 22 January 2021, William Perry urged the US 
to join the treaty. https://thebulletin.org/2021/01/why-the-united-states-should-
join-the-treaty-on-the-prohibition-of-nuclear-weapons/. 

http://nuclearrisk.org
https://ee.stanford.edu/~hellman/rns/ndaa_section_1674.pdf
https://ee.stanford.edu/~hellman/rns/ndaa_section_1674.pdf
https://www8.nationalacademies.org/pa/projectview.aspx?key=52034
https://www8.nationalacademies.org/pa/projectview.aspx?key=52034
http://disarmament.un.org/treaties/t/tpnw
https://thebulletin.org/2021/01/why-the-united-states-should-join-the-treaty-on-the-prohibition-of-nuclear-weapons/
https://thebulletin.org/2021/01/why-the-united-states-should-join-the-treaty-on-the-prohibition-of-nuclear-weapons/
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• The consensus Final Documents of the 20006 and 20107 Review 
Conferences of the parties to the Nuclear Non-Proliferation 
Treaty (NPT), which reaffirmed that "the total elimination of 
nuclear weapons is the only absolute guarantee against the use 
or threat of use of nuclear weapons." (NPT Article VI contains 
a legal obligation to undertake negotiations in good faith on nu-
clear disarmament.)

• The historic 1996 Advisory Opinion of the International Court of 
Justice on the legality of the threat and use of nuclear weapons, 
which reaffirmed that international humanitarian law applies to 
any use of nuclear weapons and that there exists an obligation 
not just to enter into negotiations on disarmament but to bring 
them to a conclusion.8

One reason for this widespread support for disarmament concerns 
growing recent international recognition of the implications of 
nuclear weapons specifically for cities, which is somewhat ironic, 
given over 70 years of testimonies from the survivors (hibakusha) of 
the nuclear attacks on Hiroshima and Nagasaki. As Gilinsky put it in 
his remarks in Xiamen, China, if the taboo on using such weapons is 
broken, "Our cities, our economic systems, our civil societies, will 
all become anachronisms." In his "Dragon’s Tail" article, he added 
"our cities, our economic systems, our civil liberties—are based on 
the belief that these weapons will not be used." Daniel Ellsberg has 

6. https://documents-dds-ny.un.org/doc/UNDOC/GEN/N00/453/64/PDF/
N0045364.pdf?OpenElement.
7. https://www.un.org/ga/search/view_doc.asp?symbol=NPT/
CONF.2010/50%20(VOL.I).
8. https://www.icj-cij.org/public/files/case-related/95/095-19960708-ADV-01-
00-EN.pdf. In 1961, the UN General Assembly declared that any use of nuclear 
weapons would be "contrary to the rules of international law and to the laws of 
humanity", in addition to a "direct violation of the Charter of the United Na-
tions". UN General Assembly resolution 1653, 24 November 1961. https://digi-
tallibrary.un.org/record/205660?ln=en. On 15 December 2020, the General As-
sembly adopted Resolution 75/66 to reaffirm the ICJ Advisory Opinion. https://
documents-dds-ny.un.org/doc/UNDOC/GEN/N20/356/80/PDF/N2035680.
pdf?OpenElement .

https://documents-dds-ny.un.org/doc/UNDOC/GEN/N00/453/64/PDF/N0045364.pdf?OpenElement
https://documents-dds-ny.un.org/doc/UNDOC/GEN/N00/453/64/PDF/N0045364.pdf?OpenElement
https://www.un.org/ga/search/view_doc.asp?symbol=NPT/CONF.2010/50%20(VOL.I)
https://www.un.org/ga/search/view_doc.asp?symbol=NPT/CONF.2010/50%20(VOL.I)
https://www.icj-cij.org/public/files/case-related/95/095-19960708-ADV-01-00-EN.pdf
https://www.icj-cij.org/public/files/case-related/95/095-19960708-ADV-01-00-EN.pdf
https://digitallibrary.un.org/record/205660?ln=en
https://digitallibrary.un.org/record/205660?ln=en
https://documents-dds-ny.un.org/doc/UNDOC/GEN/N20/356/80/PDF/N2035680.pdf?OpenElement
https://documents-dds-ny.un.org/doc/UNDOC/GEN/N20/356/80/PDF/N2035680.pdf?OpenElement
https://documents-dds-ny.un.org/doc/UNDOC/GEN/N20/356/80/PDF/N2035680.pdf?OpenElement
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reached the same conclusion, saying that "it seems more naïve than 
realistic to believe that large cities can coexist indefinitely with nu-
clear weapons."9 

Concerns over the humanitarian effects of using nuclear weapons in 
cities, coupled with growing awareness of the social and economic 
opportunity costs of massive investments in nuclear weapons, have 
significantly expanded urban support for disarmament. The inter-
national NGO Mayors for Peace now has members representing 
over 8,000 cities in 165 countries and regions.10 And the annual US 
Conference of Mayors has unanimously adopted pro-disarmament 
resolutions consecutively for the last 15 years.11 Additional scientific 
concerns over the environmental and climate effects of nuclear war 
have helped to strengthen the political base of support for disarma-
ment.12

Another recurring Gilinsky theme concerns the problematic role of 
"human nature" in the development, management, and possible use 
of nuclear weapons; in the words of his 2016 Bulletin article, "Hu-
man beings are especially prone to do foolish things when under 
pressure." His essays and statements address several sociological 
and psychological features of the national labs, government offices, 
and companies comprising the nuclear-weapons complex. He asks 
in his Xiamen speech, "can we count on harmony to restrain use 
indefinitely?" He repeatedly voices his concern about what he calls 
the "cult of toughness in high-level decision-making." In Nuclear 
Risks, he warns of disarmament obstacles arising from within the 
weapons complex: "The political-military establishment imagines it 
can hang on to these weapons permanently."

9. The Doomsday Machine: Confessions of a Nuclear War Planner (NY: 
Bloomsbury USA, 2017), p. 342.
10. http://www.mayorsforpeace.org/english/k.
11. https://www.usmayors.org/the-conference/adopted-policies/. For a sum-
mary of the 2020 resolution, see http://www.wslfweb.org/docs/MfP-USCM-
2020-press-release.pdf.
12. See the work of International Physicians for the Prevention of Nuclear War, 
especially on the dangers of "nuclear famine." https://www.ippnw.org/programs/
nuclear-weapons-abolition.

http://www.mayorsforpeace.org/english/k
https://www.usmayors.org/the-conference/adopted-policies/
http://www.wslfweb.org/docs/MfP-USCM-2020-press-release.pdf
http://www.wslfweb.org/docs/MfP-USCM-2020-press-release.pdf
https://www.ippnw.org/programs/nuclear-weapons-abolition
https://www.ippnw.org/programs/nuclear-weapons-abolition
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Gilinsky notes that intellectual curiosity can also sustain nuclear 
arsenals or inspire their acquisition: "Sometimes the irresistible at-
traction of the weapons is scientific" (Xiamen speech). Sometimes 
weapons scientists find themselves just "wanting to see it work" 
(Dragon’s Tail article). His Paris 2005 speech warned, "you should 
not imagine that the people in the weapons complex—from scien-
tists to military users—really hope the stuff will never be used." In 
Nuclear Risks, he similarly writes "… it contradicts human nature 
to devote one’s life to developing a technology and hope it is never 
used."

He added in Paris 2005 that "one needs to include the human el-
ement...One comes away with a feeling there is an irrational un-
dertow in human society," and that "It is more often that scientists 
and the weapons laboratories entice the powerful with new ideas for 
bombs, than it is the other way around." In Dragon’s Tail, he returns 
to deterrence and irrationality: "deterrence is in the mind, a matter 
of psychology. Sometimes minds do strange things."

His worries of the dark side of human nature in Dragon’s Tail ("… 
there is a self-destructive defect in us. It has to be quarantined if we 
are to survive") are notably reminiscent of remarks made by Presi-
dent Obama during his Hiroshima visit in 2016: 

We may not be able to eliminate man’s capacity to do evil, so 
nations – and the alliances that we’ve formed – must possess 
the means to defend ourselves. But among those nations like 
my own that hold nuclear stockpiles, we must have the cour-
age to escape the logic of fear, and pursue a world without 
them.13 

Even his prescriptions for achieving disarmament rely a lot on hu-
man nature; from Paris 2005, he advises "The important thing, it 
seems to me, is to bring to your work your sense of what is right—
what if everyone did as you do? Is that acceptable?" He urges a 

13. https://obamawhitehouse.archives.gov/the-press-office/2016/05/27/remarks-
president-obama-and-prime-minister-abe-japan-hiroshima-peace.

https://obamawhitehouse.archives.gov/the-press-office/2016/05/27/remarks-president-obama-and-prime-minister-abe-japan-hiroshima-peace
https://obamawhitehouse.archives.gov/the-press-office/2016/05/27/remarks-president-obama-and-prime-minister-abe-japan-hiroshima-peace
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combination of technical fixes with a strong normative element: "the 
only thing that makes sense from a security point of view is to seek 
a healthy margin between nuclear energy activities and any possible 
military applications, and to maintain as best we can the taboo on 
nuclear weapon use." (Let It All Go chapter). He closes Nuclear 
Risk with a call to political action: "Change can come—if at all—
only if forced by massive worldwide public pressure."

In conclusion, Gilinsky emerges from these speeches and articles as 
a model "Citizen Scientist," a term often used to describe the work 
of his friend and fellow physicist, Frank von Hippel.14 He comes 
to the subject of disarmament with a humanist heart as great as his 
scientific brain. He argues persuasively how disarmament is both 
the right thing to do (on moral and legal grounds) and the only thing 
that will really work to prevent another use of nuclear weapons. He 
exposes all the risks of the alternatives and the status quo.

Yet he needs to keep writing. His prescriptions studiously avoid get-
ting into the practical details of implementation. He does not offer 
anything resembling a "strategic plan" of actions to achieve disar-
mament.15 There is no roadmap here for dismantling the nuclear-
weapons complex or for retiring the horribly counter-productive 
doctrine of nuclear deterrence. There is very little about the role of 
the United Nations, other international organizations, and interna-
tional law in moving disarmament forward. There is nothing about 
the role of Congress and other legislatures. And there is little here 
by way of specific contributions from groups and individuals in civil 
society. 

But what there is in these statements and articles is inspiration and 
plenty of wisdom grounded in both scientific understanding and the 

14. Frank von Hippel, Citizen Scientist (NY: American Institute of Physics, 
1991).
15. For further discussion, see Randy Rydell, "A Strategic Plan for Nuclear 
Disarmament: Engineering a Perfect Political Storm", Journal for Peace and 
Nuclear Disarmament, vol. 1 #1 (2018), p. 49-65. https://www.tandfonline.com/
doi/full/10.1080/25751654.2017.1410386 .

https://www.tandfonline.com/doi/full/10.1080/25751654.2017.1410386
https://www.tandfonline.com/doi/full/10.1080/25751654.2017.1410386
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"hard knocks" of experience in dealing with government bureaucra-
cies. The world needs more Victor Gilinskys—they may well be our 
best common hope for real progress in disarmament, which means 
the world itself.

Yet the best summary of this wisdom comes from the words of Lord 
Byron:

Sorrow is knowledge; they who know the most 
Must mourn the deepest o’er the fatal truth, 
The Tree of Knowledge is not that of Life.16

  

16. From Lord Byron, "Manfred" (dramatic poem, 1817), https://www.bartleby.
com/18/6/11.html. 

https://www.bartleby.com/18/6/11.html
https://www.bartleby.com/18/6/11.html
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"The Evolution of Nuclear 
Arsenals since 1945"

Victor Gilinsky
Remarks prepared for a seminar on

Science and International Humanitarian Law
Paris

September 2005

1. Introduction 

My subject is the evolution of nuclear arsenals since 1945. I 
will try to present a brief account of the world’s growing 
involvement with nuclear weapons. It is mostly a story 

about the United States and the Soviet Union (and now Russia), 
with additional chapters about several other states—Britain, France, 
China, Israel, India, Pakistan, South Africa, and North Korea. We 
don’t know how it will end.

The facts and figures are plain—the manufacture in the years since 
1945 of nearly 100,000 nuclear bombs, the explosion of over two 
thousand nuclear test devices (nearly half of them in the atmosphere 
and some very large), the acquisition of nuclear weapons by ten 
countries. But the numbers don’t tell the whole story. To have some 
idea of why it all happened, and why it continues, one needs to in-
clude the human element.

If you accept the prevailing assumptions about national security 
there was a plausible rationality to each country’s nuclear weapons 
decisions. But if you step back and look at the whole picture, it 
makes no sense. One comes away with a feeling there is an irrational 
undertow in human society, perhaps arising from a self-destructive 
defect in human nature, one that we have to neutralize to survive.

The numbers of warheads and the dangers of a worldwide                        
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catastrophe are now reduced from what they were during the Cold 
War. And even then, one could argue, at the height of danger, no 
bombs went off in anger. The professors of nuclear war can explain 
this with deterrence theories, and they tell us what we have to do to 
maintain nuclear stability. But I suspect deterrence had less to do 
with the non-use of nuclear weapons than normal human reluctance 
to use such weapons and just plain luck. By no means are we out of 
the woods.

As the title of this meeting is Science and International Humanitar-
ian Law, we have also to ask more difficult questions of ourselves—
What was the role of scientists in this development? And what are 
the responsibilities of individual scientists today?

2. World War II: Germans and Americans 

To go back to the beginning, the possibility of nuclear weapons 
arose in 1938 German experiments on neutron bombardment of ura-
nium that led to the discovery of fission.17 When the news spread, a 
number of scientists around the world realized nuclear explosions 
were possible. After World War II started, the Germans and the Brit-
ish and Americans launched bomb programs. The German one, led 
by Werner Heisenberg, was a failure, apparently because he made 
basic mistakes. But fears about the German program spurred the 
British and Americans to work on a bomb. The decision to do so was 
the first of a sequence of national decisions to build a bomb because 
someone else might build one, or was building one, or had one.

The Americans collected an amazing international group of scien-
tists to work on the bomb, many of them refugees from German-
occupied Europe. They formed the brilliant scientific corps at Los 

17. The group’s theoretician, Lise Meitner, grasped that they had observed urani-
um fission. She had to report this from Sweden—she fled Germany because she 
was Jewish by origin—and she never got proper credit. Her co- workers got the 
Nobel Prize. (To go even further back I suppose one could also say it all started 
earlier with the work of Marie Curie on uranium in a nearby Paris courtyard.)
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Alamos under Robert Oppenheimer that gets top billing in the histo-
ries of the atomic bomb, as it was then called.18 The great invention 
of the Los Alamos scientists was the implosion design that made 
possible the plutonium bomb. The Los Alamos scientists tested the 
world’s first nuclear bomb—a plutonium bomb—on July 16, 1945 
in the New Mexico desert.19 The world has not been the same since.

The United States then dropped two nuclear bombs on Japan—a 
uranium bomb on Hiroshima on August 6, 1945, and then a pluto-
nium bomb on Nagasaki three days later, ending the war. When the 
Los Alamos scientists heard of the Hiroshima explosion, a design 
that had not been tested beforehand, many cheered.20 In retrospect, 
of course, that was a dreadfully inappropriate reaction. But it was 
only human nature. They weren’t cheering the deaths; they were 
cheering the successful explosion. The lesson we need to remember 
is that most people can’t work on something with all their heart, not 
even an awful bomb, and not want to see it work.

3. Cold War: Americans and Soviets 

Stalin immediately ordered a Soviet bomb. His spies at Los Alamos 
gave him a head start. But the Americans didn’t know about this and 
conducted their bomb program in a smug and desultory fashion, as 
if the US monopoly would last indefinitely.

18. To produce nuclear explosives for the bomb—uranium-235 and plutonium—
took an enormous engineering effort that only America was then able to un-
dertake. The engineering accomplishments were no less extraordinary than the 
scientific ones.
19. President Harry Truman wrote in his diary a few days later: "The target will 
be a purely military one and we will issue a warning statement asking the Japs to 
surrender and save lives." It didn’t turn out that way.
20. Oppenheimer’s reaction, when Gen. Leslie Groves informed him by tele-
phone and said he was proud of Los Alamos and its director, was: "Everybody is 
feeling reasonably good about it and I extend my heartiest congratulations. It’s 
been a long road." The "reasonable" betrays some hesitation.
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So the American establishment was shocked when the Soviets tested 
a bomb in September 1949. It was a critical turning point in nuclear 
weapons history. In January 1950, Klaus Fuchs, a German refugee 
physicist who had worked at Los Alamos, confessed to passing vital 
nuclear weapons information to the Soviet Union, including infor-
mation on early US work on thermonuclear design. It turned out 
also that he was not the only Soviet nuclear spy in America. At the 
end of January, President Truman sided with the nuclear hard-liners 
and approved a crash program to build a thermonuclear weapon to 
maintain the American technological lead.

At the same time the president ordered a reexamination of US strat-
egy "in the light of the probable fission bomb capability and pos-
sible thermonuclear bomb capability of the Soviet Union." In shock, 
America went from underestimating the Soviets to overestimating 
them. The resulting April 1950 document, mainly authored by Paul 
Nitze, was known as NSC-68. It took a worst case view of Soviet 
capabilities, including that the Soviets might already have thermo-
nuclear weapons. It called for a tremendous expansion of US mili-
tary strength, both conventional and nuclear. Then, in June 1950, 
as if to confirm the worst fears, North Korea attacked South Korea. 
The Cold War had turned violent.

In the 1950s the possibility of nuclear war was an ever-present real-
ity. At my New York high school there were frequent atomic war 
emergency drills. At a signal from the teacher, we were supposed 
to jump under our desks. I remember it well because one time our 
chemistry teacher shouted the emergency signal when I was holding 
a jar of sulfuric acid. I dropped the jar of acid on the stone laboratory 
table and created a real emergency.

Much more important was the shift in government policy. In re-
sponse to presidential directives in 1950, the US Atomic Energy 
Commission launched the construction of two gigantic new uranium 
enrichment plants to produce massive quantities of bomb-grade ura-
nium. The first, in Kentucky, started operating in 1952; the second, 
in Ohio, started operating in 1956. Operating together with the origi-
nal Oak Ridge enrichment plant they could produce almost 100,000 
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kilograms of highly enriched uranium per year, or enough for thou-
sands of weapons per year. The Soviet Union got a slower start in 
this direction but eventually exceeded US production.

The increase and later decrease of warheads in the arsenals of the 
United States and Soviet Union are shown in the following figure.

The United States increased its stockpile rapidly in the late 1950s 
and early 1960s and reached about 30,000 warheads of many types 
and sizes and explosive yields—from many megatons down to a 
fraction of a kiloton.21 Control over the warheads was problematic, 
especially over the smaller ones, some of which were small enough 
for one person to carry. Up to the mid-1950s in many instances one 
person had the ability to explode a bomb. Fortunately, none did. 

21. A fraction of a kiloton sounds small but is still larger than any conventional 
bomb.
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We were very lucky in other ways. After studies in the 1950s that 
detailed US vulnerability to a Soviet surprise attack on our bomb-
ers, the Air Force took to keeping some bombers fully loaded with 
nuclear weapons in the air at all time. Some of these planes suffered 
accidents and dropped their bombs. In at least one case, a bomb 
dropped on a town in South Carolina, only the last of six safety 
locks prevented a multi-megaton explosion. Altogether about a doz-
en dropped thermonuclear bombs were never found. One has to as-
sume that there were similar unreported events on the Soviet side.

But I am getting ahead of myself.
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4. Thermonuclear Bomb 

At the time of President Truman 1950 decision to go ahead with 
thermonuclear development, the United States did not have a work-
able design for such a bomb. That came in an idea developed by 
Stanislaus Ulam and Edward Teller.22 It had a tremendous impact on 
nuclear weapons development and overall strategy. Ulam said later, 
"It is still an unending source of surprise for me how a few scribbles 
on a blackboard or on a piece of paper can change the course of hu-
man affairs."

Even Oppenheimer, who had opposed the program initially, said in 
the light of this new development: "The program in 1951 was tech-
nically so sweet that you could not argue about that. The issues be-
came . . . what you were going to do about it once you had it." The 
phrase "technically so sweet" betrays the seduction of interesting 
scientific problems, even if they are associated with weapons for 
mass killing. The same pull operated among the Soviet physicists, 
perhaps even more strongly.

By 1952 the United States exploded a many-megaton thermonuclear 
explosion, the so-called Mike shot, on an island in the Pacific. It was 
not yet a weapon; it was more like a building. But soon there were 
air-deliverable warheads. As warheads became available, the mili-
tary found Soviet targets for them until soon there were thousands of 
targets. In a move to cut back on the expense of conventional forces, 
the US Secretary of State Foster Dulles announced a policy of "mas-
sive retaliation" in 1954, that is, nuclear retaliation.

Eventually the scientists learned to make small thermonuclear de-
vices, too. But the main thing was the possibility of powerful war-
heads. The military liked big bombs for use in massive attacks be-
cause in those days bombers and missiles were highly inaccurate. 
You had to have high yield in order to have a high probability of 
destroying a target. The radius of destruction scales with the third 
root of the yield, the explosive energy, so the yield had to increase 

22. One, an immigrant from Poland, and the other from Hungary.
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dramatically to improve the radius of destruction. Years later, when 
the accuracy of weapons was reduced by orders of magnitude, there 
was no corresponding reduction in weapons yields. Warhead yields 
remain ridiculously high.

The Soviets launched a crash program, too, on thermonuclear weap-
ons, and eventually overtook the United States in numbers. At first 
the Soviets apparently copied early American designs, but they had 
brilliant scientists, as well, and in time developed their own path. 
Soviet scientists were no more reluctant to develop nuclear bombs 
for the Kremlin than the American scientists were for their leaders.

When Khrushchev wanted a huge bomb with which to intimi-
date the West, a Soviet team led by Andrei Sakharov produced a 
100-megaton bomb—the largest bomb ever designed or used. The 
Soviets exploded it in 1961 with a reduced yield of 50 megatons be-
cause anything higher would have destroyed the plane that dropped 
it. Sakharov got a "Hero of Socialist Labor" award for it.

I mention this because we associate Sakharov’s name with human 
rights, not mass destruction. Of course his role as an opponent of the 
Soviet government came later. But the interesting thing is that when 
he wrote his Memoirs in 1990, he was still proud of designing the 
bomb.
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5. 1960s: Cuban Missile Crisis—A Close Call 

For Khrushchev the Big Bomb was a kind of short-cut to parity 
with the United States. The next year he tried another, more dan-
gerous, short-cut—putting nuclear missiles in Cuba. Robert McNa-
mara, who was then US Defense Secretary, has been pointing out 
that the Cuban missile confrontation was even more dangerous than 
it seemed at the time, because unbeknownst to the United States the 
Soviets had battlefield nuclear warheads there, too.

It turns out that Mr. McNamara was also unaware at the time of 
the extent of the forward lean of our nuclear forces, and was sur-
prised to learn years later. I happen to have been with Mr. McNa-
mara when a former Air Force colonel who had been in the "Tank," 
the underground command center at SAC headquarters in Nebraska, 
described what happened on the most critical day. The Air Force 
general in charge gave the order to close the Tank from the outside 
world, apparently the only time this has ever happened. He told the 
targeting staff that the moment they had trained for all their lives 
had arrived. He expected a launch order momentarily and also ex-
pected they would all die from a Soviet response. Each individual 
was permitted a call to his family, to say goodbye, but he was not 
permitted to say why he was calling. It was a scene straight out of 
Dr. Strangelove.

Shortly after the Cuban crisis I attended a talk on it by a SAC major 
general who had led US bombers on what he believed at the time 
was an attack on the Soviet Union The general, a kind and thought-
ful man, told us how difficult it was to say goodbye to his wife be-
fore his mission. He then went into detail on the extensive planning 
and long training that goes into such a mission and the tremendous 
discipline it requires. He talked about the take-off and initial stages 
and how it felt to respond to such an order. Each plane carried many 
megatons of nuclear explosives whose use would have awful con-
sequences, which the crew understood perfectly. When the bombers 
reached a certain point in the Arctic they were to continue to their 
targets if they got a coded "go" signal, and to return home if they 
didn’t.
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The signal didn’t come and at the last moment the general gave the 
order for the planes to turn around. What a moment of relief it must 
have been, I thought, to give the order to head for home. But no, the 
general drew himself up, paused, looked out across the audience, 
and told us that giving the order to turn around was the most disap-
pointing moment of his entire life. It didn’t change my opinion of 
him as a good man. It did, however, give me new insight into human 
nature.

The point I want to make is that you should not imagine that the 
people in the weapons complex—from scientists to military us-
ers—really hope the stuff will never be used. Maybe they even tell 
themselves they do, but no one, no matter how decent, can spend a 
lifetime working on something, no matter how awful, and not want 
to see how it works. It’s just human nature, and it’s especially true 
for a scientist.

It is another reason to judge ourselves very lucky to have survived 
that period. In 1963 I took an Air Force course on use of nuclear 
weapons with three-dozen Strategic Air Command pilots. The final 
examination included a multiple-choice test that gave us a choice of 
yields for a destroying a steel bridge. To my amazement, with the 
usual assumptions about bombing inaccuracy at that time, I calcu-
lated the right answer was over 100 kilotons, several times the Hi-
roshima blast. To my even greater amazement, many senior officers 
had not bothered to calculate at all but just chose the top yield—5 
megatons.

That was a long time ago and many things have changed. But one 
thing that has not changed is the cult of toughness in high-level deci-
sion making. For example, Robert McNamara told me he would not 
have approved nuclear weapon use against a conventional Soviet 
attack in Europe, even though to do so was US declared policy. I 
asked whether he told President John Kennedy or National Security 
Advisor McGeorge Bundy. He said he didn’t because they would 
have considered him weak. In high circles it’s always better to be 
thought "hard" than "soft." This is a problem that has been with 
mankind since the beginning. Thucydides writes about it in history 
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of the war between Athens and Sparta. Once war fever is running, 
prudence is easily confused with cowardice. At the start of Athens’s 
disastrous Sicilian campaign, "the few that liked it not, feared to 
appear unpatriotic by holding up their hands against it, and so kept 
quiet."23

Along these lines, there is etched in my memory a briefing, nearly 
four decades ago, by the director of the Livermore weapons labora-
tory. At that time so-called peaceful nuclear explosives were still in 
vogue, supposedly a useful civilian spin-off from the development 
of nuclear weapons. The director told us confidentially, however, 
that this work was vital not for any supposed civilian benefits, but 
because it was essential that the public become comfortable with 
nuclear explosives in peacetime. Only then could the military count 
on getting a release from the president in wartime.

Presumably something similar was going on in the Soviet Union. 
The Soviet Union started more slowly, but after the Cuban Missile 
crisis, in which it had to back down, it steadily increased its nuclear 
forces until by the 1980s it had far more nuclear warheads than the 
United States. They were deployed on huge land-based missiles with 
multiple warheads,24 on submarine missiles, on airplanes, as well as 
in artillery shells and mines, and they posed a tremendous problem 
when the Soviet Union broke up. In an underappreciated logistical 
feat the Russians got them all back into Russia. 

The United States and Soviet Union carried out around 2,000 nucle-
ar test explosions—about 700 in the atmosphere, up to about 1980: 
US 1,030 tests; Soviet Union 715 tests. A number of other countries 
that decided to become nuclear powers also conducted nuclear tests. 
While the number of such countries is still small, it is growing. The 
numbers of their warheads are small compared with those of the 
United States and Russian. The main concern is that some of the 
newer members of this group are more likely to use them. Looking 

23. Thucydides, Book IV, Chapter 18.
24. MIRVs arrived in 1970s. The ABM treaty, intended to avoid an accelerating 
missile race, dates from 1972.
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to the more distant future, it is difficult to see how a world in which 
large numbers of countries have nuclear weapons can stay glued 
together. Let us consider the nuclear progression of Britain, France, 
China, Israel, India, South Africa, Pakistan, and North Korea.

6. Meanwhile—Britain, France, China, Israel, India, South Africa, 
Pakistan, North Korea 

Britain decided to build bombs in 1947, under Clement Attlee, the 
Labour prime minister. There is a logic of power that affects all lead-
ers. Britain tested its first device in Australia in October 1952. Brit-
ain developed a thermonuclear design independently of the United 
States and tested it on Christmas Island (near Indonesia) in 1957. 
Before it stopped testing, Britain conducted 45 tests (21 of them in 
Australian territory, and some in the United States).

France started by producing plutonium in the 1950s. Mendes-
France, the socialist prime minister who negotiated the end of the 
war in Indo-China, authorized the bomb program in 1954. The first 
French bomb test took place in Algeria in 1960, and the first ther-
monuclear test in 1968. Altogether France exploded 210 test explo-
sions, a rather large number, with the last as recently as 1996.

China had Russian help up with its nuclear program up to 1959. 
The end of Soviet nuclear help was one of the factors in the Sino-
Soviet split. China set off a bomb in 1964 in the Xinjiang area, and 
conducted a thermonuclear test soon afterwards, in 1967. China car-
ried out 45 test explosions (23 atmospheric and 22 underground, all 
conducted in Xinjiang) until 1996.

Israel decided on a bomb in the 1950s, with French help. Israel is 
said to have had bombs ready during 1967 war, and certainly dur-
ing the 1973 war. It tested what were probably small thermonuclear 
designs in 1979 in the oceans below South Africa.

South Africa itself had developed simple uranium bombs in 1970s, 
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and dismantled them in the 1980s, in advance of the handover of 
power by the white government. The International Atomic Energy 
Agency audited the South African program and announced it was 
satisfied that the bombs were indeed dismantled. But the details 
have remained confidential.

India set off a bomb in 1974, and after a long hiatus tested a series of 
bombs in 1998, apparently including thermonuclear designs. India 
had not acceded to the Nuclear Non-Proliferation Treaty and thirsts 
for full nuclear weapon status. In a recent Joint Statement with the 
Indian prime minister the US president went a long way toward 
granting India that status.

Pakistan 1998 rivals India thermonuclear. AQ Khan became a pur-
veyor of bombs.

North Korea presumably has a small number of bombs.

In terms of overall numbers, Great Britain, France, China, and Israel 
have arsenals in the low hundreds of warheads, at least that is what 
people who claim to know estimate them to be.

7. Current Status: Post-Soviet Union 

These are still very small numbers compared with those for the Unit-
ed States and Soviet Union. After the demise of the Soviet Union the 
United States and Russia both reduced their operational warhead 
numbers to about 10,000 for the United States and about 10,000-
20,000 for Russia.

Soviet, and then Russian, nuclear weapons establishment consoli-
dated, over the past decade, tens of thousands of nuclear weapons 
at hundreds of locations in Eastern Europe and 14 republics to sites 
in Russia.

The United States remains the only country that has nuclear weapons 
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based on foreign soil. The number of such foreign-based weapons is 
now much reduced—in the hundreds—compared with thousands in 
Europe some years ago.

Overall, as arsenals decrease, nuclear weapons play a smaller and, 
on the whole over the past decade or more, a decreasing part in 
the military services than they once did. But in certain respects, the 
Bush administration is trying to reverse that, at least on paper. The 
Nuclear Posture Review, a document submitted to Congress on the 
last day of 2001, states,

"Nuclear weapons play a critical role in the defense capabili-
ties of the United States, its allies and friends. They provide 
credible military options to deter a wide range of threats, 
including WMD and large-scale conventional military force. 
These nuclear capabilities possess unique properties that 
give the United States options to hold at risk classes of tar-
gets [that are] important to achieve strategic and political 
objectives."25

What this means in practice is unclear but it seems to put the Unit-
ed States in a more forward-leaning posture toward use of nuclear 
weapons than it was before. It talks about using nuclear weapons 
to deter others’ use of chemical or biological weapons. Clearly, the 
Bush administration assumes that nuclear weapons will be part of 
U.S. military forces for at least the next several decades.26

The administration has proposed development of new nuclear weap-
ons that could be used as "bunker busters" against deep underground 
shelters. This is a solution in search of a problem. The real motive 
is to get nuclear weapons work going in the weapons laboratories. 
Bush didn’t, however, count on a Republican Congressman from 

25. Nuclear Posture Review, December 31, 2001, p. 7.
26. Contrast this with the conclusion late in life by Paul Nitze, one of the tough-
est Cold Warriors, that the United States should unilaterally give up its nuclear 
weapons. Paul H. Nitze, "A Threat Mostly to Ourselves," New York Times, 
October 28, 1999.
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Ohio, David Hobson, who has so far stood in the way.
All this toying with nuclear weapons for purposes of intimidation, 
on the assumption that "deterrence" will keep them from ever being 
used, reminds me of dangerous experiments at that were carried out 
at Los Alamos during World War II to determine the critical masses 
of nuclear explosives. They kept two sub-critical masses on a work-
bench and moved them closer to each other by tapping them with 
a screwdriver and measuring the neutron count. Richard Feynman 
called this "tickling the dragon’s tail." One day the experimenter 
slipped and moved the two pieces too close together and received a 
lethal dose of radiation.

In a similar way, we are playing with the weapons, and counting 
on them never being used. But if we—the world—slip, and nuclear 
weapons are used, the consequences will be awful. I don’t mean that 
there will be world-wide nuclear war, but that our way of life will 
change radically. Our entire civilization—our cities, our economic 
systems, our civil liberties, in short, everything—is based on the 
belief that these weapons will not be used.27 But the restraints are 
psychological. In the end they are just plate glass. If that shatters, the 
organizing principles of the world will change dramatically. I men-
tioned at the outset that there is a self-destructive defect in human 
nature. It has to be quarantined if we are to survive.

8. Role of Scientists 

Now where do weapon scientists come in? What is their role in pro-
moting the world of weapons? I mentioned Andrei Sakharov and 
the Big Bomb. I saw a copy of it in the bomb museum at the Che-
lyabinsk 70 laboratory. One of the other visitors, an Italian woman, 
asked the old laboratory director, "How could you build such a hor-
rible bomb?" He smiled and said, "When the orders come down 
from the Kremlin, for some funny reason, you do it."

27. For an insightful brief exposition see: Fred C. Ikle, "Nuclear Explosion," 
Wall Street Journal online, August 5, 2005.
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I think that is only part of the story, either in the Soviet Union or 
any other country. It is more often that scientists and the weapons 
laboratories entice the powerful with new ideas for bombs, than it is 
the other way around. And often the line between genuine defense 
of one’s country and unchecked personal ambition is an ambiguous 
one. 

T. S. Eliot once said, "Most of the trouble in the world is caused by 
people wanting to be important." Scientists are not immune from 
this failing. Nor are they immune from flattery. Have you seen the 
pictures of Indian women cheering the bomb scientists, or Pakistan-
is holding up the picture of A.Q. Khan?

The truth is we are all, or at least most of us, fascinated with nuclear 
weapons, the arms controllers no less than the weaponeers. And sci-
entists, especially, are fascinated with the idea that—as Stan Ulam 
put it—a few scribbles on the blackboard can change the world, 
whether for better or for the worse.

9. What to Do? 

What about individual scientists? How is one to act? How do we 
want them to behave?

There are all sorts of proposals for scientists not to do war work. 
Others have suggested that everyone who works on weapons should 
reveal all secrets, as Mordechai Vanunu did in Israel. In democratic 
societies people have to be able to rely on agreements. Sometimes, 
in extreme cases, you have to break the rules. Enrico Fermi was once 
asked about this by his daughter. He said people should do their job 
and obey the law. But, asked his daughter, what about Hitler? To 
which Fermi replied, you’re right— which shows there is no simple 
rule. Each person has ultimately to wrestle with the matter himself.

The important thing, it seems to me, is to bring to your work your 
sense of what is right—what if everyone did as you do? Is that ac-
ceptable? It is more important to my mind to speak up in the context 
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of your work, even if that is in private, than to voice your reser-
vations publicly after you leave. It would have been much more 
important if Robert McNamara had privately told Kennedy of his 
reservations about nuclear weapons than that he voices them pub-
licly today.

When I was a student I once asked Robert Oppenheimer what were 
the special responsibilities of scientists. He said scientists had no 
special responsibilities; they had responsibilities as human beings.

A great Jewish sage of the first century BCE, said, "Si je ne suis pas 
pour moi, qui sera pour moi? Mais si je ne suis que pour moi, que 
suis-je? Et si pas maintenant, quand?"

I would paraphrase this to say, "If I do not defend my country, who 
will defend it? But if I am only for my country, what am I? And if 
not now, when?"
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"How will the nuclear 
weapons story end?"

Victor Gilinsky
Remarks prepared for the 10th PIIC Beijing Seminar on 

International Security 
Xiamen 

September 24-29, 2006

Everyone here knows the story of nuclear weapons. The United 
States developed them to protect against a possible German 
program, then the Soviet Union built them to match Ameri-

ca, then Britain, France and China, and Israel, South Africa, India, 
and Pakistan, and most recently North Korea.28 A competitive spiral 
keeps nuclear countries locked in and attracts new members to the 
nuclear club, slowly perhaps, but nevertheless continually. Where 
this will end none of us here knows. It is something to which we 
should pay more attention. 

Can We Keep the Bombs on the Shelf Indefinitely? 

We sometimes contemplate the possibility of a worldwide nuclear 
breakdown, but I think we do so only on an intellectual level. We 
don’t really believe it can happen. If we did we would behave dif-
ferently. Meanwhile, there is no sign that any of the current nuclear 
countries are ready to give up their arsenal, and the number of nucle-
ar bombs in the world is still in the tens of thousands.29

 

28. South Africa built bombs but dismantled them and joined the Nonprolifera-
tion Treaty.
29. The United States and Russia have reduced their stockpiles significantly, one 
should note, something for which they should get more credit than they do. But 
they both intend to hang on to these weapons indefinitely.
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The subtitle of this seminar is "Harmony Makes the World Stable 
and Secure." In a world of so many nuclear weapons can we count 
on harmony to restrain use indefinitely? Can we rely on so-called 
rational behavior (so-called because it isn’t always clear what "ra-
tional" means)? And in any case people often don’t behave in their 
best interests, at least not in their collective best interests, and some-
times humanity displays a self-destructive streak. Did it make sense, 
for example, to build more than 100,000 nuclear weapons during the 
Cold War? 

A pressing reason to look ahead more seriously than we do is that 
once one country breaks the taboo on nuclear weapons use it is like-
ly that restraints against further use will weaken. At that point, the 
organizing principles of the world will have to change. Our cities, 
our economic systems, our civil societies, will all become anachro-
nisms. 

Of course, the numbers of warheads and the dangers of a worldwide 
catastrophe are now reduced from what they were during the Cold 
War. A great deal of writing is devoted explaining how to maintain 
nuclear "stability" in a world of many nuclear weapons. Optimists 
argue that since even at the most dangerous time of the Cold War the 
antagonists did not use nuclear bombs, the nuclear future is "man-
ageable." 

But to me the Cold War experience suggests a different conclu-
sion—that the non- use of nuclear weapons since 1945 had less to 
do with these theories and more to do with simple human awe that 
made everyone hesitate to open Pandora’s Box—an awe that will 
not last forever. (If you remember the story, Pandora couldn’t resist 
opening the Box and unleashed human misery.) 

We were also just plain lucky, too, especially in the early years of 
the Cold War. Up to the mid-1950s there were many bombs that 
one person had the ability to explode, and some of them were small 
enough for one person to carry. Fortunately, none got into the wrong 
hands. 
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We were very lucky in other ways. To protect against a Soviet sur-
prise attack, the US Air Force took to keeping some bombers fully 
loaded with nuclear weapons in the air at all time. Some of these 
planes suffered accidents and dropped their bombs. Altogether 
about a dozen dropped thermonuclear bombs were never found. 
Fortunately, none exploded. I am sure other countries had similar 
accidents. 

The Cuban Missile Crisis 
 
The great nuclear crisis of the Cold War was of course the 1962 
Cuban missile crisis. At that time, we experienced some scenes that 
could have come straight out of the movie Dr. Strangelove. We dis-
covered since then that the situation during the crisis was even more 
dangerous than it seemed at the time. I don’t think we should flatter 
ourselves to think that we are much smarter today and that we could 
not get into a similar dangerous situation. Basic human nature hasn’t 
changed much in the last 40 years. One thing that surely has not 
changed is the cult of toughness in high-level decision-making. It is 
always safer to be thought "hard" than "soft." This is a problem that 
has been with mankind since ancient times. 

One of the experiences along these lines that affected me greatly 
was a talk after the Cuban crisis given by a SAC major general who 
had led US bombers during the crisis on what he believed at the time 
was an attack on the Soviet Union. The general, a kind and thought-
ful man, told us how difficult it was to say goodbye to his wife be-
fore his mission. He described in detail the extensive planning, the 
long training, and the tremendous discipline it requires. During the 
initial stages of the flight he had time to reflect on his orders. The 
crews understood perfectly that each plane carried many megatons 
of nuclear explosives whose use would have awful consequences. 
When the bombers reached a certain point in the Arctic they were 
to continue to their targets if they got a coded "Go" signal, and to 
return home if they didn’t. 

The expected signal didn’t come and at the last moment the gen-
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eral gave the order for the planes to turn around. (What a relief, I 
thought.) The general drew himself up, paused, looked out across 
the audience, and told us that having to give the order to turn around 
was the most disappointing moment of his entire life. 

It didn’t change my opinion of him as a good person. It did, howev-
er, give me new insight into human nature. The point I want to make 
is that no one, no matter how decent, can spend a lifetime training 
for something and not have some part of them want to apply their 
training, no matter how awful the consequences. 

I don’t want to leave you with the impression that this is a comment 
on the United States or the US Air Force. It is a comment on human 
nature. It sometimes pulls us in the wrong direction. 

What about the Scientists? 
 
Scientists are not immune from these dangerous tendencies, either.
 
Just like the military want to apply their training, scientists like to 
see their ideas work in the real world. When the Los Alamos scien-
tists heard of the Hiroshima explosion, many cheered. In retrospect, 
of course, that was a dreadfully inappropriate reaction. But it was 
only human nature. They weren’t cheering the deaths; they were 
cheering the first successful uranium explosion. 

The lesson we need to remember is that most people can’t work 
on something with all their heart, not even an awful bomb, and not 
want to see it work. But as we know, that tendency can have unfor-
tunate consequences. 

Herb York, a former director of the Livermore Laboratory, wrote 
in his 1970 book, Race to Oblivion, that the problem of controlling 
nuclear weapons activities was made more difficult because those 
devoted to pursuing them were mostly sincere persons acting in 
good faith. They really believe in what they are doing. At the same 
time, he writes, the real motives for this work are not necessarily 



49Chapter 1

what they are represented to be. 

The line between genuine concern for the defense of one’s country 
and unchecked personal ambition is often unclear. The real driving 
force is often the sense of importance, and sometimes real promi-
nence, that comes from working on powerful weapons. 

The US and Soviet weapons scientists became powerful figures. The 
same is certainly true in other weapons states. Last month, for ex-
ample, the Indian Prime Minister had to publicly mollify the top 
scientists in the Indian weapons establishment to get support for his 
nuclear deal with the United States. Or consider the privileged status 
in Pakistan of A.Q. Khan, despite all his misdeeds. 

As T. S. Eliot once said, "Most of the trouble in the world is caused 
by people wanting to be important." 

Thermonuclear Weapons 
 
Sometimes the irresistible attraction of the weapons is scientific. 
Physicists, especially, are enthralled with the idea that their scrib-
bles on the blackboard can change the world, whether it is for better 
or for the worse. 

Robert Oppenheimer, who initially opposed the US development 
of the thermonuclear bomb, was ultimately won over by the Teller-
Ulam idea that made it work. Oppenheimer called the idea "techni-
cally sweet." The phrase betrays the seduction of interesting scien-
tific problems, even if they are associated with weapons for mass 
killing. The same pull operated among physicists in other countries, 
perhaps even more strongly. 

I should say that not all were seduced by this or anxious at all costs to 
maintain their status with the powerful. Of the famous scientists who 
took part in the 1950 American debate over thermonuclear weapons 
I am most impressed with Enrico Fermi and I.I. Rabi. When the 
question first came up of building the thermonuclear bomb they took 
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a firmer stance than Oppenheimer. They said, "The fact that no limit 
exists to the destructiveness of this weapon makes its very existence 
and the knowledge of its construction a danger to humanity as a 
whole." Their advice was ignored and we now live with that danger. 

By 1952 the United States exploded a many-megaton thermonuclear 
explosion, the so-called Mike shot, on an island in the Pacific. Even-
tually the scientists learned to make small thermonuclear devices, 
too. But the main thing was the possibility of powerful warheads. 
The military liked big bombs for use in massive attacks because in 
those days bombers and missiles were highly inaccurate. You had to 
have high yield in order to have a high probability of destroying a 
target a continent away. Years later, when the accuracy of weapons 
was reduced by orders of magnitude, there was no corresponding 
reduction in weapons yields. Warhead yields remain outrageously 
high in all countries. 

Soviet Big Bomb 
 
The Soviets, too, launched a crash program on thermonuclear weap-
ons, and eventually overtook the United States in numbers. When 
Khrushchev wanted a huge bomb with which to intimidate the West, 
a Soviet team led by Andrei Sakharov produced a 100-megaton 
bomb—the largest bomb ever designed or used. The Soviets explod-
ed it in 1961 with a reduced yield of 50 megatons because anything 
higher would have destroyed the plane that dropped it. Sakharov got 
a "Hero of Socialist Labor" award for it. 

I mention this because we associate Sakharov’s name with human 
rights, not mass destruction. Of course his role as a heroic opponent 
of the Soviet government came later. But the interesting thing is that 
when he wrote his Memoirs in 1990, he was still proud of designing 
the Big Bomb, just as Robert Oppenheimer, for all his later reflec-
tions, remained proud of having built the first bomb. 

I saw a copy of the Big Bomb in the bomb museum at Russia’s 
Chelyabinsk 70 weapons laboratory. An Italian woman in our group 
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asked the old laboratory director, "How could you build such a hor-
rible bomb?" He smiled and said, "When the orders come down 
from the Kremlin, for some funny reason, you do it." 

What I am saying is that this is only part of the story, whether in the 
Soviet Union or anywhere else. From my own observation it is more 
often the scientists and the weapons laboratories that entice the pow-
erful with new ideas for bombs, rather than the other way around. 

What Should One Do?
  
What about individual scientists? How is one to act? Let me say a 
word especially to those whose careers are ahead of them.
 
We have to think of our country’s defense because if we don’t, who 
will? But—to paraphrase the ancient sage Hillel—if we think only 
of our own country, what are we? There are lines we should not 
cross. 

Each person has ultimately to wrestle himself with what is legitimate 
defense and what crosses the line. The important thing, it seems to 
me, is to bring to your work your sense of what is right, and to ask 
yourself: What if everyone around the world did as I do? Is that 
acceptable behavior? And you need to ask this during your profes-
sional career, when your decisions matter, not to wait until they are 
merely of academic interest. 

How Long Can We Tickle the Dragon’s Tail? 

I bring all this up because the importance of nuclear weapons seems 
again to be on the increase. The stated reasons for developing them 
or upgrading nuclear forces have supposedly to do with national 
defense, but I think the factors I have mentioned—the importance 
it gives to the participating individuals and weapons laboratories—
also plays an important role in urging governments in this direction. 
The governments seem to hold to the optimistic notion that they 
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can brandish the weapons and gain psychological and political ad-
vantage without risking that the weapons will actually be used. We 
assume we can do nuclear shadow boxing so carefully that no one 
gets hurt. 

This reminds me of an experiment Los Alamos scientists conducted 
during World War II that was called "tickling the dragon’s tail." The 
aim was to determine the critical masses of nuclear explosives by 
tapping two sub-critical masses with a screwdriver to bring them 
closer together and measure the neutron count. It seemed as if you 
could control the dangers by moving slowly and carefully by mak-
ing only very small changes. One day the experimenter’s screw-
driver slipped and the two pieces got knocked too close together, 
and before the physicist could knock the pieces apart he got a lethal 
dose and died a horrible death. 

We may be underestimating the world-wide dangers in the same 
way. 
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"On tickling the dragon’s tail"

Victor Gilinsky 
Bulletin of the Atomic Scientists

February 26, 2016

In 1964, I attended a talk by a Strategic Air Command major gen-
eral who described how, during the 1962 Cuban crisis, he carried 
out an order to lead US bombers on what he believed at the time 

was a nuclear attack on the Soviet Union. I chatted with him before 
his talk and came away impressed not only with his intelligence, but 
also with his kindness and thoughtfulness; he was very proud of a 
son that worked in a mental hospital. He began his talk by telling us 
how difficult it had been to say goodbye to his wife before depart-
ing. He then went into detail on the extensive planning and long and 
rigorous training that goes into such a mission and the tremendous 
discipline it requires. He talked about the difficult takeoff and how 
it felt to respond to such an order; if he got a coded "GO" signal be-
fore the bombers reached a certain point in the Arctic, he was to lead 
them to their targets. He said his crews understood that dropping the 
several megatons of nuclear explosives each plane carried would 
have awful consequences, and that they might not survive.

We in the audience knew, as there had been no nuclear war, that he 
must have turned around at some point. What a relief that must have 
been, I thought, to give the order to head for home. But, no, I was 
wrong. The general drew himself up, paused, looked out across the 
audience, and told us that giving the order to abandon his nuclear 
mission was the most disappointing moment of his entire life. It 
rocked me back. Did I get him wrong? After some reflection I de-
cided that I wouldn’t let this revelation change my opinion of him as 
a good and intelligent man.

But I would have to rethink my view of human nature, and its ability 
to avert disaster.
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I abandoned my notion that the people in the nuclear weapon com-
plex—from scientists to military users—really hoped the stuff would 
never be used. Maybe that is what they themselves believed—
SAC’s motto was "Peace is our profession"—but not many persons, 
no matter how well intentioned, can spend a lifetime working on 
something, or training for something, no matter how awful, without 
at some level wanting to see it work. The moral restraints that, I 
had imagined, would prevent Armageddon were flimsier than I had 
thought.

Scientists are also not immune from wanting to see their handi-
work in action. When the news of the 1945 Hiroshima blast was an-
nounced at Los Alamos, where the bomb was made, many of the lab 
personnel cheered. They weren’t of course cheering 100,000 deaths; 
they were cheering the successful test of their device.

Again in the 1960s, I attended a presentation on "peaceful nuclear 
explosions" by the director of the Livermore nuclear weapons labo-
ratory. At that time, so-called peaceful nuclear explosives were still 
in vogue, strongly supported by the Atomic Energy Commission as 
a highly useful civilian spin-off from nuclear weapon development. 
The laboratory director told us confidentially that the real reason for 
conducting civilian bomb tests was different: The civilian tests were 
essential for making the public comfortable with nuclear explosives. 
Only then could the military count on getting a presidential release 
for their use in wartime.

Today, Los Alamos, the original nuclear weapon laboratory, subli-
mates the weapon scientists’ need to feel their work is used by assur-
ing them that—I quote from the lab’s web page—"Nuclear weapons 
are used every day … as a disincentive to adversaries from taking 
hostile and aggressive actions against the US and its allies." Think-
ing in terms of threatening the world every day not to do things 
we don’t like may make weapon designers feel more useful. But 
considering that we are not the only ones on the planet with these 
weapons, it is a problematic stance for the country.

It seems to have dropped from the world’s consciousness that in nine 
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countries around the world, highly trained and dedicated military of-
ficers sit ready to launch nuclear-tipped missiles. Upon receipt of a 
valid order from their superiors—possibly not even from the coun-
try’s leaders—they will turn keys and close firing circuits; hundreds 
of thousands, perhaps millions, will die, and the world will become 
a different, and probably much more brutish, place. The nuclear war 
gurus conclude this only increases the importance of maintaining 
nuclear deterrence.

But deterrence is in the mind, a matter of psychology. Sometimes 
minds do strange things.

Consider the India-Pakistan nuclear standoff. Both have sizeable 
nuclear warheads on long-range rockets; in principle they balance 
each other out. But India, stung by terrorists it said had come from 
Pakistan to attack Mumbai in 2008, announced it would in the fu-
ture respond with a punishing military attack, but one so limited as 
to avoid triggering a nuclear response from Pakistan. To counter 
this Indian strategy, Pakistan has developed small-yield, short-range 
nuclear weapons, which it says it would use against India’s limited 
conventional attacks. Thus, it says, it has blocked all Indian conven-
tional options. But has it? Will Pakistan now refrain from supporting 
anti-Indian terrorists, if that is what it has in fact been doing? And 
will India put aside its response strategy? The danger is of course 
that miscalculations leading to the use of small nuclear weapons by 
Pakistan could trigger India to use its strategic nuclear weapons—
and all-out nuclear war.

When asked about this, an unworried Pakistani general asked why 
would anyone in India launch an attack, especially when a devas-
tating response is likely? The answer is that national leaders, being 
human, often do foolish things, sometimes out of miscalculation, 
sometimes because they feel trapped, sometimes out of frustration. 
Sometimes there are communications problems.

Consider again the Cuban Missile Crisis. It was long ago and the 
technical systems have changed; but human nature hasn’t changed. 
It came about because Soviet Chairman Nikita Khrushchev tried a 
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dangerous short cut to nuclear parity with the United States. Robert 
McNamara, who was US defense secretary during the crisis, lost 
no opportunity in later years to point out that the confrontation was 
even more dangerous than it seemed at the time. Unbeknownst to 
the United States, the Soviets had battlefield nuclear warheads in 
Cuba. It turns out, however, that McNamara, as he was surprised to 
learn 30 years later, was also unaware at the time of the extent of the 
forward lean of our nuclear forces.

I happen to have been with McNamara when a former Air Force 
colonel who had been in the underground command center at SAC’s 
Nebraska headquarters during the crisis described what happened 
there on the most critical day. McNamara was shaken; he evidently 
did not know the full extent of steps the SAC commander, General 
Tommy Powers, had taken on his own authority. The Air Force gen-
eral in charge of the SAC underground command center in Nebraska 
gave the order to close the center from the outside world, apparently 
the only time this has ever happened. He told the targeting staff that 
the moment they had trained for all their lives had arrived. He ex-
pected a missile launch order momentarily and also expected they 
would all likely die from a Soviet response. Each individual was 
permitted a call to his family to say goodbye, but was not permitted 
to say why he was calling. The conversations were about scraped 
kids’ knees and sick dogs. It was a scene straight out of Dr. Stran-
gelove. McNamara was open-mouthed; he mumbled to the colonel: 
"We have to talk."

I expect that communications about use of US nuclear weapons 
work much better today. But one thing has not changed: the cult of 
toughness in high-level decision-making. On another occasion, well 
after he was defense secretary, McNamara told me he would not 
have approved nuclear weapon use against a conventional Soviet at-
tack in Europe, even though to do so was declared US policy. I asked 
whether he ever told this to President John Kennedy or National 
Security Advisor McGeorge Bundy. He said he hadn’t because they 
would have considered him weak. The defense secretary who had 
intimidated so many with his toughness was himself intimidated by 
the potential charge of weakness. In high power circles it is politi-
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cally fatal to be thought "soft."

This problem has been with mankind since the beginning of civili-
zation. Thucydides writes about it in his history of the war between 
Athens and Sparta. Once war fever is running, prudence is easily 
confused with cowardice. At the start of Athens’s disastrous Sicilian 
campaign, "the few that liked it not, feared to appear unpatriotic by 
holding up their hands against it, and so kept quiet."

The flexing of nuclear muscles on the assumption that "deterrence" 
will keep the weapons from ever being used reminds me of table-
top experiments that were carried out at Los Alamos during World 
War II to determine the "critical mass" of nuclear explosives. Physi-
cists nudged two sub-critical masses closer to each other by tap-
ping them lightly with a screwdriver and measuring the increased 
neutron count. Richard Feynman called this "tickling the dragon’s 
tail." They could get away with it so long as the two sub-critical 
masses stayed sufficiently apart. One day the experimenter slipped, 
pushed the two pieces too close together, and received a lethal dose 
of radiation.

In a similar way, if we slip, and nuclear weapons are used, the con-
sequences will be awful. It’s not just that there will be considerable 
devastation; the reality of nuclear war will force radical changes 
in the way we organize our lives. The basic elements of our civili-
zation—our cities, our economic systems, our civil liberties—are 
based on the belief that these weapons will not be used. But in the 
end, the restraints on their use are psychological, just plate glass. 
If that shatters, the organizing principles of the world will change 
dramatically. This is no idle concern, for there is a self-destructive 
defect in us. It has to be quarantined if we are to survive.
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"Should We Let It All Go?"

Victor Gilinsky
Should We Let the Bomb Spread?

Nonproliferation Policy Education Center
July 2016

The traditional criticism of U.S. efforts to stop the spread of 
the bomb has been that we can’t do much about it. (Decades 
ago, former U.S. Defense Secretary Harold Brown quipped 

that he could replace all the government’s nonproliferation experts 
and diplo- mats with two—one to announce each additional nuclear 
state, and the other to wring his hands over the increase.) But no one 
questioned the bomb’s importance. John Mueller takes a different 
tack; he says the whole thing doesn’t matter. My assignment is to 
take issue with the broad thesis of his chapter, "At All Costs: The 
Destructive Consequences of Antiproliferation Policy."30 

He ques-
tions the significance, past and future, of the spread of nuclear weap-
ons, and whether there is ever a compelling case for their use. He 
questions even more the efforts to restrain the spread: He concludes 
that antiproliferation efforts have proved exceedingly costly, and—
counting in this category the 2003 Iraq invasion—have led to more 
deaths than the nuclear bombs dropped on Japan. In passing, he 
skewers prominent nuclear terrorism and nuclear war alarmists who 
have been purveying "worst case scenario fantasies." He goes after 
their insistence that we immediately put their solutions at the top of 
the national security agenda, and their introduction of extravagant 
language that has now fed into the political discourse. Mueller calls 
then-presidential candidate Senator Barack Obama on his limitless 
promise (to an American Israel Public Affairs Committee confer-
ence) to do "everything" within his power to stop Iran from getting 
the bomb, and Senator John McCain matching it by saying it had to 
be done "at all costs," with neither explaining what "everything" and 

30. See John Mueller, "‘At All Costs’: The Destructive Consequences of Antip-
roliferation Policy," in this volume.
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"at all cost" could lead to. Mueller suggests that one way to reduce 
incentives for "errant regimes" to take interest in the bomb is to stop 
threatening them. 

In short, there is much to like. But he goes too far. He seems to 
acknowledge that himself. He writes that no country has found the 
weapons particularly useful. The spread of the weapons is not nec-
essarily desirable. Further spread is unlikely to accelerate or prove 
a major danger. The trouble is that for most people, putting nuclear 
war in the "unlikely" category still leaves a lot to worry about. 

But Mueller goes on to dismiss such concerns and conclude that 
proliferation hardly matters at all, that up to now its effects have 
been benign, whereas efforts to restrain it do more harm than good. 
So let us focus mainly on that. 

Has the Bomb Made A Significant Impact on the World? 

One is almost ashamed to ask the question. Anyone who has lived 
through the rough parts of the Cold War, or is old enough to remem-
ber jumping under his desk during what was then called an atomic 
drill, has no doubt that it did, in ways both large and small. I will 
pass over the enormous size and expense of the nuclear weapons 
enterprise to mention a few items related to life in the United States: 
The Manhattan Project was, as Annie Jacobsen recently wrote, the 
mother of all black programs.31 That precedent plus the Cold War 
justified the existence of a vast secret national security state, some 
aspects of which we are just beginning to learn about. That secret 
world required vetting the "loyalty" of large numbers of people, 
which implies unprecedented intrusions into their private lives. We 
have gotten so used to this we think it’s normal, but it’s a long way 
from what was considered normal in pre-World War II times. The 
bomb, plus means for intercontinental delivery in minutes, also 
changed the U.S. Constitution, shifting the power to initiate war to 

31. Annie Jacobsen, Area 51, An Uncensored History of America’s Top Secret 
Military Base (New York: Little, Brown and Company, 2011).
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the president and away from Congress, and therefore away from the 
democratic process. 

We had a lot of close calls during the decades of the Cold War, some 
of which could conceivably have led to nuclear war. There were 
quite a number of highly placed U.S. officials who counseled use 
of the bomb, and in fact were ready to take the president and the 
country over the cliff to achieve their Cold War aims.32 Fortunately, 
reason prevailed. Or the taboo against nuclear use was sufficiently 
intimidating. Adding to the dangers in the early days of the Cold 
War, there were no independently controlled locks on the nuclear 
weapons. Harold Agnew tells of visiting a U.S. air base in Germany 
and seeing nuclear-armed German planes lined up ready to go. U.S. 
physical control over the weapons consisted of a single U.S. sentry. 
The Strategic Air Command (SAC) was very aggressive during this 
time, flying mock nuclear attacks not only up to the Soviet borders 
but also inside those borders to get data on Soviet radars. Some U.S. 
planes were shot down with loss of aircrews. We were very lucky 
to get through that time unscathed, or perhaps more accurately, un-
irradiated. 

We know less about how close other countries came to using nuclear 
weapons, but it appears that at one point in the 1973 Yom Kippur 
War, Israeli Prime Minister Golda Meir was the only one that stood 
between Israel’s bomb and its use on the battle field. 

There were also serious accidents with bombs. Some were inadver-
tently dropped from planes. The most spectacular incident occurred 
over Goldsboro, N.C. A plane carrying megaton bombs broke up 
in mid-air, dropping its bombs. They had multiple sequential locks 
to prevent unintentional or accidental nuclear detonation. The arm-
ing sequence on one four-megaton bomb passed through five of its 
six locks on impact, and the bomb failed to detonate only because 

32. I recall a 1964 briefing by the Director of the Livermore Lab on "civilian" 
use of the bomb—Project Plowshare. He explained that the real reason for pur-
suing such projects was to get the US public used to nuclear explosions so that 
in wartime the president will release their use.
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the last one held. Had the thermonuclear weapon exploded, a good 
part of North Carolina would have been flattened, and if the wind 
had then been blowing north, much of the Eastern coast would have 
been heavily contaminated with radioactivity. Again, we were very 
lucky. One should add that all these locks were put on the weap-
ons over the considerable resistance of the Air Force, which worried 
more about the bombs failing to go off when they were supposed to 
than having them go off accidentally. 

Was the Bomb Useful to Its Owners? 

The usefulness of the bomb—or bombs, as others have them, too— 
is a more complicated question. The first two nuclear bombs ended 
the war with Japan more quickly than it otherwise would have. The 
price America paid for this was the eternal onus for being the first to 
use this new energy source to kill large numbers of people. Without 
the experience of the Manhattan Project would others have devel-
oped the bomb? Once uranium fission was understood in 1939 many 
scientists around the world understood the possibility of nuclear 
weapons. The Manhattan Project was, after all, hurried in fear of 
a German bomb. But probably without the U.S. effort the develop-
ment elsewhere would have been slower. Recall, however, that most 
of the World War II effort was in producing the nuclear explosives, 
highly enriched uranium and plutonium. Commercial nuclear pro-
grams now make that easy for possessors of uranium enrichment 
plants and plutonium separation, or reprocessing, plants. 

The bomb didn’t do much for the United States in the few years it 
had a monopoly. And once the Soviets exploded theirs, it was pretty 
much a standoff. There wasn’t much you could do with it, but you 
didn’t want to be without it if Soviet Premier Joseph Stalin had it. In 
time the weapon took on a life of its own. We built them, and they 
built them. One thing we know, the bomb was constantly on the 
mind of leaders. 

It was U.S. policy to rely on nuclear weapons to overcome the dis-
parity in manpower if the Soviets attacked Western Europe and thus 
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to deter such an attack. Years after he was Defense Secretary, Robert 
McNamara told me that despite our declared policy, he would never 
have authorized use of U.S. nuclear weapons unless the Soviets used 
them first. (He said he told no one, including National Security Ad-
visor McGeorge Bundy and President John F. Kennedy, because he 
didn’t want to be thought weak, which in itself says quite a lot.) 
Whether there was actually any deterrence is problematic. If the 
Soviets weren’t going to attack Western Europe anyhow, there was 
nothing to deter. Still, in this and other situations, the bomb owners 
saw, and see, it differently than outside observers. 

The participants in the Cuban Missile Crisis thought that we came 
close to nuclear war, and subsequent disclosures about the presence 
of Soviet battlefield nuclear weapons only underlined that conclu-
sion. The possibilities for disastrous mistakes were considerable, as 
top officials did not have the degree of control they thought they 
had. In the 1990s, in an interval between sessions of an interna-
tional meeting I happened to be standing with two or three others to 
whom Secretary McNamara was explaining how dangerous the situ-
ation was on a particular Saturday. One of those present had been 
in SAC’s Omaha "tank" on that day, and proceeded to tell a stunned 
McNamara what really went on there on that day. It was the first 
he’d heard about it. 

There is no question that nuclear weapons confer status, both to the 
countries possessing them, and to the individuals directly involved 
with them. It’s no accident that the five permanent members of the 
United Nations Security Council are nuclear-armed. Whether the 
bomb actually does them any good beyond that status at this point 
is doubtful. But none of them are in any hurry to give it up. Even 
the Socialists in France and the Laborites in Britain, who when out 
of power talked of giving up nuclear weapons, quickly changed 
their mind when they gained power. And bureaucratic prestige is 
undoubtedly a factor in our still keeping our land-based missiles on 
alert. 

India and Pakistan are if anything increasing their stockpiles. India 
has plans to outfit submarines with strategic missiles. Israel, too, 
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would presumably insist its nuclear weapons were useful, that is, if 
they ever admitted they had them. North Korea now brags about its 
nuclear bombs. And of course the Obama Administration is commit-
ting hundreds of billions to upgrade its nuclear weapons complex.33 
So whatever we may think of the nuclear weapons situation, and 
the seeming uselessness of it all (which could also be said of most 
military expenditures), the owners are not about to take advice from 
academic kibitzers. 

Have Those Who Have Given Up the Bomb Regretted it? 

In support of the unilateral divestment of nuclear weapons, the 
claim is made that countries that have given up the weapons have 
not suffered for it and don’t regret it. A respectable argument can 
certainly be made for giving up nuclear weapons.34 But the experi-
ence of countries that have done so is not of much relevance. In real-
ity, only South Africa gave them up, and it only had a few warheads 
of rudimentary design that weren’t of much use in South Africa’s 
military situation, that is, the situation of the former white-only gov-
ernment. The elimination of the weapons took place in unique cir-
cumstances—moving from a white to black government—and was 
a condition for joining the Nuclear Nonproliferation Treaty (NPT) 

33. See William J. Broad and David E. Sanger, "U.S. Ramping Up Major 
Renewal in Nuclear Arms," New York Times, September 21, 2014. There is a 
delicious irony in this being ordered by a Nobel Peace Prize Laureate.
34. See, especially, Paul Nitze, "A Threat Mostly to Ourselves," New York Times, 
October 28, 1999. Nitze wrote (emphasis added): 

The fact is, I see no compelling reason why we should not unilaterally 
get rid of our nuclear weapons. To maintain them is costly and adds 
nothing to our security. 

I can think of no circumstances under which it would be wise for the 
United States to use nuclear weapons, even in retaliation for their prior 
use against us. What, for example, would our targets be? It is impossi-
ble to conceive of a target that could be hit without large-scale destruc-
tion of many innocent people. 

I have to say I cannot think of any such circumstances, either. 
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and good standing in the world community. It is doubtful that the 
other countries sometimes listed in the former nuclear weapon state 
category—the former Soviet republics on whose territory nuclear 
weapons remained after the breakup of the Soviet Union—were 
ever really nuclear states. It’s true they relinquished the weapons on 
their soil, or were bribed to do so, but it does not appear they ever 
had the ability to use them. 

Have Nonproliferation Efforts Caused Great Harm? 

The Nonproliferation Efforts before 1974 

Which brings us to the efforts, since the bomb’s invention, to keep 
it within few hands, so-called nonproliferation, and the issue of 
whether these efforts, especially recent ones, have been on balance 
harmful. A brief examination of the history of attempts at interna-
tional nuclear controls shows this is not a sustainable proposition. 
The fact is, they haven’t been potent enough to be harmful. Rather, 
we have suffered from the lack of adequate international protection 
against militarizing nuclear energy. 

The starting point in the effort to control what was then called the 
atom, was the U.S. proposal, based on the 1946 Acheson-Lilienthal 
Report, for international development of nuclear energy. The central 
idea was international ownership of what the Report called danger-
ous nuclear facilities. The Report grasped the essential problem of 
the dual potential of nuclear energy, but was unfortunately deeply 
flawed in its specific proposals.35 In any case, the US proposal had 
no chance of acceptance by Stalin’s Soviet Union, and indeed went 
nowhere. The United States then did its best to maintain tight secu-
rity over nuclear technology. 

Once the Soviets and the British exploded bombs, we changed 

35. For example, it was based on the notion that moderately irradiated plutonium 
cannot be used for bombs and was thus in the "safe" category, which is false, 
and in fact was known to be false at the time.
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course. President Eisenhower launched Atoms for Peace, which 
amounted to a huge giveaway of nuclear technology to gain politi-
cal advantage and to create a market for US commercial nuclear 
reactors and fuel under minimal international controls.36 

In fact, U.S. 
President Dwight Eisenhower explained that initially no "onerous" 
controls would be needed because the exported facilities would be 
too small to worry about. We sponsored the creation of the Inter-
national Atomic Energy Agency, principally as a distributor of our 
largesse. The Agency included an inspectorate whose real function 
was to provide a patina of legitimacy to international nuclear trade, 
the underlying notion being to avoid any need for our own inspec-
tion of customers and any resentment that might provoke. It was not 
a serious inspection system, rather more a matter of inspectors mak-
ing friendly visits to their colleagues in the field. 

President Kennedy took the spread of nuclear weapons more seri-
ously. Among other things, he pressed Israel to allow inspection of 
its French-supplied Dimona facility, already suspected of beings a 
weapons facility.37 Kennedy’s observation that there could soon be 
a couple of dozen nuclear states is often described, in view of the 
present nine, as an example of undue alarm.38 

It was not a prediction; 
it was a warning, which led to a number of steps that slowed the 
spread of the bomb, starting with the 1968 Nuclear Nonproliferation 
Treaty. 

36. The second largest group of participating scientists and engineers (after 
Britain) came from India. 
37. Under Atoms for Peace the United States had donated a small research 
reactor to Israel and signed a peaceful uses agreement. The US-supplied facility 
proved a useful vehicle for educating Israel’s nuclear weapons scientists.
38. "There are indications because of new inventions, that 10, 15, or 20 nations 
will have a nuclear capacity, including Red China, by the end of the Presidential 
office in 1964. This is extremely serious. . . I think the fate not only of our own 
civilization, but I think the fate of world and the future of the human race, is 
involved in preventing a nuclear war." "The Third Kennedy-Nixon Presidential 
Debate," Debate Transcript, Commission on Presidential Debates, October 13, 
1960, available from www.debates.org/index.php?page=october-13-1960-de-
bate-transcript.

http://www.debates.org/index.php?page=october-13-1960-debate-transcript
http://www.debates.org/index.php?page=october-13-1960-debate-transcript
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The draft treaty started out as an effort by states without nuclear 
weapons to protect themselves by mutually agreeing not to obtain 
them. In the lengthy negotiations, however, other features got added 
that changed its character, most particularly a promise, summed up 
in the oft-quoted phrase "inalienable right," to access nuclear tech-
nology on a non-discriminatory basis, so long as they were subject 
to International Atomic Energy Agency (IAEA) inspections. As the 
treaty was then interpreted, this included uranium enrichment and 
separation of plutonium, the technologies that offer access to nucle-
ar explosives. The treaty barred countries beyond the original five 
weapons states from getting bombs, but had no explicit limits on 
how close such a country could come to a bomb without violating 
the treaty. 

U.S. President Richard Nixon, while cool to the treaty that had been 
signed by his predecessor, U.S. President Lyndon Johnson, never-
theless sent it the Senate for ratification after deciding that it did 
not in any way reduce his freedom of action with respect to U.S. 
nuclear weapons. Most notably, that included sharing them with the 
North Atlantic Treaty Organization. He gave instructions to his ad-
ministration’s officials that they were not to press countries to sign, 
especially West Germany. The country did sign, as did Japan, and 
ultimately nearly all countries—but that was later. 

The first test of U.S. application of the treaty came in 1969, im-
mediately after ratification. The United States had been aware that 
Israel had been conducting a secret nuclear weapons program since 
the 1950s. It already had built some nuclear weapons, although the 
United States wasn’t sure about this. The U.S. State and Defense de-
partments wanted to withhold the advanced F-4 aircraft Israel want-
ed in return for restrictions on Israel’s manufacture of nuclear weap-
ons, a position that carried over from the Johnson administration.39 
U.S. National Security Advisor Henry Kissinger was still hoping 
to get Israel’s signature on the NPT. (His cynical—but not entirely 

39. Just before he left office, President Johnson had overridden the departments 
to permit the F-4 sale. But in allowing it the Defense Department wrote in condi-
tions that in effect left the final decision to the Nixon administration.
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wrong—observation was that this would be worthwhile, even though 
even though he expected Israel to maintain a clandestine weapons 
program, because it would be a smaller one than otherwise.) The 
State Department offered to come up with a favorable legal opinion 
on treaty compliance if Israel would stay "a screwdriver turn away." 
But when it came to President Nixon’s September 1969 meeting 
with Israel’s prime minister, Golda Meir, none of this mattered. He 
let it all go. What he mainly cared about was that Israel support him 
in the Cold War, and especially in Vietnam. Since it served neither 
party’s interests to publicize them, Israeli nuclear weapons became 
a non-subject in the U.S. Government, and the NPT was relegated 
to its place off to the side. 

It’s worth remembering that during those years, nonproliferation 
was regarded in the foreign policy and defense establishments as 
a kind of side show handled by intellectual officials who were not 
considered weighty enough or tough enough to perform in the main 
ring—the Cold War. (To jump ahead, it was only after the demise 
of the Soviet Union that the U.S. Defense Department, desperately 
searching for budget justifications, acquired more respect for non-
proliferation, or rather counter-proliferation, which is its more ex-
pensive cousin.) 

The Nonproliferation Efforts Post-1974 

There was considerable consternation after the 1974 Indian bomb 
test, which turned out to be a pivotal event in U.S. nonprolifera-
tion policy.40 It became evident to all that a country with access 
to reprocessing, and thus plutonium, could easily produce nuclear 
bombs. Once a country had ready access to nuclear explosives— 
highly enriched uranium and plutonium—IAEA inspections (opti-
mistically labeled "safeguards") could no longer be relied upon to 
provide warning of a shift to weapons. To prevent easy access to 

40. The immediate Nixon administration reaction was rather different. In a cable 
from the Middle East, Secretary of State Kissinger warned his surprised staff 
against any strong reaction. He was apparently in the process of putting together 
a nuclear deal of his own that he did not want upset.
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nuclear weapons there needed to be restrictions on the technolo-
gies that produced these explosives—enrichment and reprocessing. 
At the initiative of the United States, the main nuclear technology 
exporters formed the Nuclear Suppliers Group (NSG) in 1975 to put 
some brakes on such exports. 

At first the arrangement functioned sub rosa because on the face of 
it, it is at odds with the extravagant interpretation of the "inalienable 
right" language in the NPT, and the United States and other export-
ers shied away from taking on the argument. In fact, the opposite is 
true. Only with some technology controls could the IAEA inspec-
tions provide the "safeguards" protection that the treaty requires. 

In this post-Indian bomb phase, the United States succeeded in pre-
venting several reprocessing exports from Europe to Asian coun-
tries. In 1976 U.S. President Gerald Ford announced that the United 
States would abide by the same nonproliferation restrictions that it 
asked others to abide by. It would not plan on use of plutonium fuel 
and would not conduct civilian reprocessing. The nuclear energy 
community saw this, and still professes to see this, as a limitation on 
the application of nuclear power. In reality, reprocessing to produce 
plutonium fuel for current nuclear power plants is grossly uneco-
nomic. So, while avoiding wasteful expenditure was not the prime 
intention, the restriction on reprocessing saved the United States and 
other countries a great deal of money. To jump ahead, the same is 
true of restrictions on enrichment—these have hurt the vanity of 
some countries, but not their pocketbooks, or their carbon dioxide 
emissions. There were never any bars to any NPT member country 
importing nuclear power reactors. Quite to the contrary, the suppli-
ers beat the drums for reactor sales. What held back nuclear power, 
and still holds it back, was the inability of the industry to turn out an 
economic product that met safety requirements. The proposition that 
international nonproliferation policies hobbled the development of 
nuclear power is therefore entirely untenable. 

India’s 1974 bomb had other delayed consequences. It became 
widely known that India produced the plutonium for its bomb in fa-
cilities that, although not internationally inspected, were covered by 
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peaceful uses pledges to Canada and the United States. India tried 
to explain this away by saying its bomb was peaceful.41 It was too 
much for Congress to swallow. It became an important impetus for 
passage of the 1978 Nuclear Non-Proliferation Act, which imposed 
nonproliferation conditions for nuclear exports, among them that 
the importer accept IAEA inspections on all its nuclear facilities. 

Has Nonproliferation Caused Loss of Life? 

John Mueller makes the claim that nonproliferation policy caused 
more deaths than the Hiroshima and Nagasaki explosions, by which 
he is referring to the 2003 U.S. invasion of Iraq. He is right about 
the effect of the 2003 invasion, but it would be a considerable stretch 
to count the invasion in the nonproliferation column. In an oft-cited 
2003 Vanity Fair interview with U.S. Deputy Defense Secretary 
Paul Wolfowitz, he cites eliminating "weapons of mass destruction," 
not as the real reason for the U.S. invasion, but as the politically 
convenient reason.42 It was, as we have learned, an outright lie that 
the Bush administration had significant evidence pointing to Iraqi 
nuclear weapons.43 

In any case, the invasion was named Operation 

41. This was a flagrant disregard by India of the obvious meaning of the peace-
ful uses pledges. But it is also true that the U.S. Atomic Energy Commission 
had provided some footing for this argument by supporting Project Plowshare 
to develop "peaceful nuclear explosions," mainly as a way of putting a friendly 
face on the AEC’s nuclear weapons activities. The project was initiated in 1961 
not terminated until 1977. The international publicity in favor of PNEs led to 
the inclusion of an article in the NPT covering the provision of such services 
internationally. It has become a dead letter, but caused considerable damage to 
nonproliferation along the way.
42. U.S. Deputy Secretary of Defense Paul Wolfowitz, Interview with Sam Tan-
nenhaus, Vanity Fair, May 9, 2003, transcript available from www.defense.gov/ 
transcripts/transcript.aspx?transcriptid=2594.
43. A few days after the start of the March 2003 invasion, I found myself at 
a security conference seated next to the visibly nervous director of the CIA’s 
Weapons Intelligence, Nonproliferation, and Arms Control Center. He said if 
the invading force does not find any evidence of nuclear, biological, or chemi-
cal weapons he is going to lose his job. But, he said hopefully, he was sure they 
will find something in a desk drawer in Baghdad. It does not seem we had much 

http://www.defense.gov/ transcripts/transcript.aspx?transcriptid=2594
http://www.defense.gov/ transcripts/transcript.aspx?transcriptid=2594
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Iraqi Freedom, which points in a different direction, one relating to 
control of the Middle East. 

A related question is whether nonproliferation-inspired Iraqi sanc-
tions in the decade preceding the 2003 invasion resulted in the deaths 
of large numbers of Iraqis, especially children. That there were many 
deaths as a consequence does not seem to be at issue, although there 
is not agreement on the numbers. In a famous 1996 CBS interview, 
Lesley Stahl asked U.S. Secretary of State Madeleine Albright about 
the effect of U.S. sanctions against Iraq: "We have heard that a half 
million children have died. I mean, that’s more children than died 
in Hiroshima. And, you know, is the price worth it?" Madeleine Al-
bright’s chilling reply was: "I think this is a very hard choice, but the 
price—we think the price is worth it."44 

Again, there’s no denying 
the consequences. The question is whether they had much to do with 
nonproliferation, or were simply part of an effort to hem in Iraqi 
President Saddam Hussein. 

Mueller raises the same point with respect to sanctions against 
North Korea. Here, if anything, the reasons for sanctions are even 
more complex than in the case of Iraq, as is the relationship of the 
sanctions to the misery of the non-privileged population.45 It should 
be remembered that the initial reaction of the Clinton administra-
tion to North Korea’s refusal in 1992 of key IAEA inspections (and 
therefore of the NPT) was to make the country an extraordinarily 
generous offer, which after the conclusion of negotiations in 1994 
was known as the Agreed Framework. The North Koreans agreed to 
shut down their small plutonium production reactor and stop build-

evidence going in, or that this could have been the real reason for doing so. The 
man left his job soon after.
44. U.S. Secretary of State Madeleine Albright, Interview with Lesley Stahl, 60 
Minutes, originally aired May 12, 1996. Albright later said what she said was 
stupid, which of course it was, as it played badly.
45. In a strange twist, when the Clinton administration hoped to make head-
way with North Korea, the ever-enthusiastic Secretary Albright showed up in 
Pyongyang at an October 22, 2000 celebration for Kim Jong-il, and put on an 
embarrassingly gushing performance. See Jane Perlez, "Albright Greeted with a 
Fanfare by North Korea," New York Times, October 24, 2000.
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ing two larger but still relatively small reactors; the United States 
agreed to shield them from their NPT violation by getting the IAEA 
to agree to postpone the disputed inspections. In the meantime, 
North Korea would receive (from South Korea and Japan) two large 
light water reactors worth about $5 billion. In addition, the North 
received a large supply of oil. The deal did not make sense, and fell 
apart when it became obvious that North Korea was not keeping to 
its terms.46 But the point for our purposes here is that U.S. nonpro-
liferation policy in this instance could not have been more generous. 

What Does Current U.S. Nonproliferation Policy Really Amount to? 

U.S. nonproliferation policy is far from the strict system (let alone 
overly strict system) that it is made out to be by the nuclear com-
munity in its frequent complaints. There are two aspects to it: The 
first is the broad effort conducted mainly at mid-levels in the State 
Department, working through the IAEA and other agencies, and 
ostensibly based on the NPT; the second, in many ways the more 
important, is conducted from the top and deals with Iran, and to a 
limited extent with North Korea.47

The broad international effort deliberately takes an incremental and 
non-confrontational approach to the problem—working to get oth-
ers to agree to voluntary improvements in the application of IAEA 
safeguards, for example, or details of export procedures. The of-
ficials involved are the ones who go to the IAEA’s conferences and 
meet with corresponding representatives from other supplier states. 

46. Aside from the questionable aspect of rewarding flagrant violation of the 
NPT, in effect submitting to blackmail, the arrangement made no sense from a 
technical point of view: The reactors were much too large for the North Korean 
grid, which could not sustain the power loss from disconnecting one of the large 
reactors. And the grid was too small to protect the reactors from a safety point of 
view. Ironically, the plutonium production capacity of the two proposed reactors 
was larger than that of all the reactors that the North Koreans were supposed to 
shut down. 
47. Doing essentially nothing about North Korea has now been dressed up in 
State Department language as "strategic patience."
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In practice, their activities amount to nibbling at the issues, and even 
then subject to the condition that they not disturb the promotion of 
nuclear power, and especially the possibility of U.S. sales of nuclear 
power plants. 

In this, the Obama administration has outpaced the footsteps of its 
predecessors. But it is not widely known that this administration has 
created a "Team USA," composed of officials from Departments of 
State, Energy, and Commerce, to promote nuclear power abroad. 
And there is a designated official on the National Security Council 
staff to shepherd the effort. It’s no wonder that when Congress takes 
up the nuclear export agreements with potential customers, the State 
Department invariably testifies in favor of laxer conditions.48

To maintain friendly, and especially non-confrontational relations 
with potential customers, the State Department has gone along with 
a watering down of the NPT’s objectives by describing the treaty as 
resting on three pillars, only one of which is nonproliferation. The 
others are nuclear disarmament and, most importantly, development 
of nuclear energy. And it is said that progress on any of the three de-
pends on progress of the other two. In practical terms it means that 
the offices charged with trying to rein in proliferation are therefore 
committed to supporting the expanded worldwide use of nuclear en-
ergy, and doing so when we admittedly still don’t have a satisfactory 
way of ensuring that it will not be put to military use. 

The diplomats busy themselves with inoffensive solutions, however 

48. The mother of all lax agreements is the one negotiated with India and final-
ized in 2008. India opposed the NPT from the beginning. It refused compre-
hensive IAEA inspection of its nuclear facilities and so was barred, by Nuclear 
Supplier Group guidelines, from receiving nuclear exports. This is the group 
whose formation we initiated after the 1974 Indian bomb. In the hope of gaining 
a large amount of nuclear business, the Bush administration waived the export 
restrictions of thee 1978 NNPA that were put in place in response to the 1974 
Indian bomb and pressured the NSG to waive its guidelines. The Bush admin-
istration thereby punched a hole in the NPT. As of July 2014, there has yet to 
be any nuclear business for the United States. The Obama administration later 
supported fully this policy toward India’s nuclear activities.
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impractical, the best example being fuel banks, which have become 
a standard "solution" to the problems posed by national enrichment 
facilities. It’s unlikely that top-level people understand that that 
a fuel bank makes no economic or engineering sense at all, but it 
sounds good, and so has become entrenched in nuclear proliferation 
boilerplate.49

Another way in which nonproliferation has been soft-pedaled is by 
current shift in emphasis to combating nuclear terrorism by nonstate 
actors as opposed to nuclear weapons development by established 
states. The diplomatic aspects of combatting terrorism are relatively 
easy—everyone is against it so one can organize security summits in 
total agreement.50 

That agreement would be more difficult to obtain 
if we were talking about the necessary restrictions on the use of nu-
clear energy to keep it from spilling over into military applications. 

The dilution of the effort to stop proliferation of nuclear weapons is 
further affected by the now-standard inclusion of it in the broader 
category of proliferation of weapons of mass destruction, which in-
clude biological and chemical weapons.51 Neither of the latter two is 
remotely as significant as nuclear weapons, but including them blurs 
the focus on nuclear weapons. 

49. See, for example, an op-ed by Nuclear Threat Initiative co-chairman, and 
former senator, Sam Nunn, "Open a Nuclear Fuel Bank," New York Times, July 
11, 2014. There is a competitive market in fuel. The best guarantee of a fuel sup-
ply is a commercial contract. It’s easy to create one’s own stockpile of enriched. 
A bank for manufactured fuel is impractical because there are many types of 
fuel assemblies, with different levels of enrichment, and it would be effectively 
impossible to stock them all.
50. The purveyors of nuclear terrorism threats have managed to spook top lead-
ers by greatly exaggerating the possibilities. Accounts tell of this fear greatly 
affecting President Bush after he went through a nuclear bomb scare involving 
New York and Washington, and President Obama seems equally seized with the 
issue.
51. To take things to an absurd degree, the legal definition of a weapon of mass 
destruction (18 U.S. Code § 921 – Definitions) includes explosive charges as 
small as one-quarter ounce [sic].
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The second aspect of U.S. nonproliferation policy, the one that the 
president and top officials do take seriously, has to do with main-
ly constraining Iran’s potential nuclear weapons capabilities. The 
enmity between the United States and Iran goes back to the 1979 
Islamic Revolution and the deposing of the Shah.52 

Iran’s nuclear 
program, and an interest in nuclear weapons, also goes back to the 
time of the Shah. The current U.S. concern about Iran’s nuclear ca-
pabilities has several elements. There is the obvious worry about 
Iran’s intentions in developing uranium enrichment technology that 
could give it ready access to large quantities of highly enriched ura-
nium, should it decide to develop nuclear weapons. But other coun-
tries have comparable capabilities without drawing the same level 
of concern. It is difficult to justify—under the NPT, as it has been in-
terpreted for decades—a separate standard for Iran than that applied 
to other NPT members. The concern over Iran’s nuclear capabilities 
is inextricably tied to fear of the political shadow such capabilities, 
even if not militarized, may cast over the Middle East and the influ-
ence Iran may derive from it. 

A clearer way to view what is going on in the negotiations over Iran’s 
nuclear program is to see it as a struggle by the United States and 
Israel to maintain Israel’s nuclear weapons monopoly in the Middle 
East. If anything sums up the major themes of U.S. nonproliferation 
policy, it would be protecting against the possibility of nuclear ter-
rorism and protecting Israel’s nuclear weapons. The United States 
has gone so far as to cooperate with Israel in physically sabotaging 
Iran’s uranium enrichment activities.53 Which is more than a little 
odd, as it puts the United States in cooperation with a country that 
resists the NPT norm to enforce NPT discipline on an NPT member 
suspected of harboring intentions at odds with its treaty obligations. 

We never went this far before, but there is a long history to U.S.    

52. Many of Iran’s nuclear scientists and engineers under the Shah, some of 
whom are still working in Iran, were trained at MIT under a special program 
specifically for Iran.
53. Israel went beyond that to assassinate Iranian scientists, without any admoni-
tion from the United States.
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protection for Israel’s putatively secret nuclear weapons, a policy 
supported even by U.S. politicians who otherwise take a strong 
stand on nonproliferation.54 

The U.S. president still feigns ignorance 
about Israel’s nuclear weapons, and the subject is off-limits even 
within the government, as it has been since the Nixon administra-
tion. It isn’t off-limits in the rest of the world and we pay heavily in 
terms of international credibility when it comes to nonproliferation. 
In 2010 the NPT Review Conference unanimously approved final 
statement called for a conference on weapons of mass destruction in 
the Middle East, to take place in 2012. Immediately after the vote, 
to which the U.S. representative agreed, President Obama trashed 
the notion of such a conference. It has still not taken place. No one 
is fooled. 

Where Does This Leave Us? 

Faced with a history of ineffective and hypocritical nonproliferation 
policy, should we just let it all go? It turns out there are things worse 
than fecklessness and hypocrisy.55 

54. U.S. President Jimmy Carter’s White House was famous for its emphasis 
on nonproliferation, but hid the fact of Israel’s 1979 nuclear test in seas south 
of Africa, carried out in violation of the Limited Test Ban, to which Israel was a 
party. During the previous administration I recall a 1976 dinner honoring Fred 
Iklé, then head of the Arms Control and Disarmament Agency. Senator Stuart 
Symington, the sponsor of the 1976 Symington Amendment (that banned U.S. 
aid to countries that deal in nuclear enrichment technology without complying 
with IAEA inspections) spoke about the importance of nonproliferation and 
praised Iklé for his commitment to it. When he sat down I asked the senator 
what he thought about nuclear weapons in Israel. He immediately replied, "They 
have to have them, I’ve been telling Moshe Dayan that for years."
55. In an accompanying article in this volume, "Getting Past Nonproliferation," 
Harvey Sopolsky takes a different tack. Whereas Mueller decries US nonpro-
liferation policy because he thinks nuclear weapons don’t matter, Sopolsky 
opposes it because he thinks nuclear weapons do matter. He sees nonprolifera-
tion as of a piece with "extended deterrence"—U.S. nuclear guarantees to our 
allies—which he doesn’t like at all. Better, he says, to let them get their own 
nuclear weapons. But what if this abandonment of nonproliferation leads to 
nuclear weapons in the hands not only of friends but also of enemies and non-
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The original, perhaps simplistic, logic behind nonproliferation was 
that as the number of nuclear weapons states increases, the number 
of strategic relationships among them increases much faster, and 
it will become extremely difficult to keep the weapons from being 
used. Henry Kissinger recently reiterated his belief in the validity of 
this view: 

If one imagines a world of tens of nations with nuclear weap-
ons and major powers trying to balance their own deterrent 
equations, plus the deterrent equations of the subsystems, 
deterrence calculation would become impossibly compli-
cated. To assume that, in such a world, nuclear catastrophe 
could be avoided would be unrealistic.56

It would be nice to think that this paints an overly pessimistic pic-
ture, and that faced with the potentially awful consequences of the 
spread of nuclear weapons, and remembering the awfulness of the 
large wars fought in the last century, people and leaders would keep 
far away from any possibility of nuclear war. But that view conflicts 
with history. The horrors of World War I did not prevent World War 
II twenty years later. The lessons of Vietnam did not prevent our re-
peating the experience in Iraq and Afghanistan. Wars and aggression 
are intertwined with domestic politics, and politicians, no matter 
how bright, have little time or inclination to understand the issues.57 

state actors, including those in the Middle East? Sopolsky’s less-than-convincing 
answer is that "deterrence and forensics work." In other words, enemy states 
will fear to attack the United States. And if they contemplate the risky course 
of handing bombs to non-state groups who would use them against the United 
States, they would again be deterred from doing so because "the links are sure to 
be revealed." In a way Sopolsky is saying if we just abandon nonproliferation, in 
fact, if we encourage the opposite, we won’t have to worry about nuclear weap-
ons in the rest of the world. Let us just say it is a provocative argument.
56. Henry Kissinger, foreword in Graham Allison, et al. "Nuclear Proliferation: 
Risk and Responsibility," Triangle Paper 60, (Washington, DC: Trilateral Com-
mission, 2006), v.
57. In a talk at the RAND Corporation in Santa Monica before Secretary Kiss-
inger assumed his role in the Nixon administration he said, "Never underesti-
mate the superficiality of important people." 
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That is even truer when there is a technical component, or when 
the consequences are likely to be delayed, a state of affairs that is 
ever present when dealing with nuclear issues. It’s well to recall that 
President Eisenhower’s Atoms for Peace program of the 1950s set 
much of the configuration of present-day nuclear programs around 
the world. Soon after he announced it Soviet Foreign Minister Mo-
lotov asked U.S. Secretary of State John Foster Dulles why the Unit-
ed States wanted to spread nuclear weapons capabilities through the 
program. Dulles had no idea what Molotov was talking about and 
when he returned to Washington asked his assistant Gerard Smith to 
confirm that Molotov was talking nonsense. Smith had to explain to 
the astonished Dulles that Molotov had a point. We should not as-
sume that today’s top-level politicians around the world are brighter 
or wiser than their predecessors. And in crises all bets are off. 

Insofar as nuclear energy programs are concerned, the only thing 
that makes sense from a security point of view is to seek a healthy 
margin between nuclear energy activities and any possible military 
applications, and to maintain as best we can the taboo on nuclear 
weapon use. As tattered as it is, the NPT is all that we have as a ral-
lying banner. In the end this will work only if we all agree on com-
mon standards. Holding back the spread of the bomb—and, in fact, 
rolling back the bomb—remain important objectives. 
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"What if nuclear weapons are 
used?"

Victor Gilinsky 
Bulletin of the Atomic Scientists

November 16, 2016

The world relies too much on the indefinite continuation of the 
post-1945 taboo on military use of nuclear weapons. It was 
never a secure bar to such use, but now official statements 

and academic writings indicate a perceptible weakening of it. If a 
nuclear weapon country used its weapons in anger, anywhere, even 
on a relatively small scale, it would signal that nuclear war was no 
longer a theoretical possibility, but a reality. That realization is like-
ly to have far-reaching political and social consequences worldwide. 
Yet it is hard to find any examination of what these consequences 
may be.

I don’t mean studies on the effects of nuclear weapons, or of a nucle-
ar Armageddon, of which there is no lack. Anyone can access web-
based graphic displays to estimate the devastation of a nuclear bomb 
dropping on his or her city.58 I have never heard of anyone moving 
out of one of those cities out of fear of a nuclear attack, but if a real 
nuclear bomb dropped somewhere, even far off, people are likely to 
think about it differently.

Nuclear Terrorism: The Diversion. 

I also don’t mean studies on what might happen if terrorists—rather 
than a country—used a nuclear weapon. There are many such stud-
ies, as well. The world’s leaders have adopted countering terrorist 
use of nuclear weapons as the main subject of the heavily advertised 
international security summits. It makes for "successful" meetings 

58. See http://nuclearsecrecy.com/nukemap/. 

http://nuclearsecrecy.com/nukemap/
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because all countries are on the same side in dealing with nuclear 
terrorism—they are all against it.

Nuclear terrorism is a concern, but the disproportionate official and 
academic focus on it diverts attention from the much more serious, 
but also much more difficult, problems of restraining countries that 
have nuclear weapons and keeping others who have an interest in 
getting them from doing so—and then using them. Dealing with 
nuclear weapon states, and would-be nuclear weapon states, means 
confronting argument over the rights and wrongs of nuclear weap-
on possession and considering major policy changes, all of which 
world leaders stay clear of.

Nuclear Weapon Use by Nations. 

When it comes to nuclear weapon use by a nation, the most likely 
candidates are the countries outside the Nuclear Non-Proliferation 
Treaty—India, Israel, North Korea, and Pakistan—all of which are 
involved in territorial disputes that have led to wars. Initial nucle-
ar weapon use may or may not involve large civilian casualties; it 
could in fact take place on a battlefield, with few civilian casualties. 
The current operative assumption in nuclear circles is apparently 
that after such an event the world would basically go on as it is, 
albeit with suitable changes in nuclear strategy by the other owners 
of these weapons, and possibly increased efforts by yet others to get 
the weapons, too.

But I think the more powerful result would be a sea change in the 
thinking of people around the world. They may decide, for example, 
that they don’t want to be anywhere near a potential target. Gov-
ernments may find it difficult to maintain control without repres-
sive measures. There may be a premium on shelter space. There 
are already news stories about the super-rich outfitting themselves 
with extraordinarily secure underground facilities. It sounds over-
wrought, but then we may be too complacent.

In the wake of military use of nuclear weapons, and the prospect of 
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further use, popular movements may force changes—possibly vio-
lent changes—in the way that the world is organized. What these 
changes might be is difficult to say. We do know that the "experts" 
tend to underestimate the broader societal consequences of new cir-
cumstances that fall outside conventional assumptions.

Take a recent example: the 2011 Fukushima nuclear plant accident. 
A technical expert could have projected that a large tsunami would 
disable the safety systems of the plant and cause a severe accident. 
But no one had predicted that after the accident Japan, in reaction to 
public outcry, would then shut its nuclear reactors, and that the gov-
ernments of a number of other countries would decide to end their 
nuclear power programs altogether.

Or consider the 2008 world financial crash. Not only did the central 
bankers insist in advance that it could not happen, but they failed to 
understand its broader economic significance even when important 
banks started to fail.

And, of course, there is the 100-year-old example of World War I. 
Even after the Austrian archduke’s 1914 assassination, no one ex-
pected a long world war that would destroy four major empires.

In the same way, nuclear weapon use by one of the nuclear weapons 
countries could have worldwide societal consequences far beyond 
what anyone imagines today.

Weakening the Taboo. 

What has changed to weaken the taboo against nuclear weapons use? 
For one thing, the horror of nuclear weapons has diminished in the 
public mind. I am old enough to remember having to jump under my 
desk during "atomic" bomb drills in high school. There is almost no 
one alive today—and likely no one in a position of influence—who 
has seen a nuclear explosion. We know that the experience made 
a deep impression on many of those who did, and convinced them 
in a visceral way of the need for caution. New generations of offi-
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cials and academics treat nuclear weapons as abstract chess pieces. 
Of course, none of them wants nuclear war, but one senses a new 
interest in playing with the possibilities nuclear weapons offer for 
increasing a country’s influence, or protecting it against others with 
nuclear arms.

Academic journal papers talk of a new renaissance in nuclear secu-
rity studies that examine the extent to which such weapons increase 
a state’s bargaining power and its prestige, all with a view to mak-
ing use of—if not the bomb itself—at least the shadow cast by the 
bomb. Some of these political strategists write as if there are quan-
titative laws that govern the deterrent effect and influence of nuclear 
weapons, laws which need only be discovered to be applicable by 
national leaders to their advantage. This is, of course, dangerous 
nonsense, but it provides a useful academic validation for power-
ful officials and bureaucracies involved with the weapons who want 
them—and thus the possibility of nuclear war—to remain an impor-
tant aspect of national policy.

And while indeed no one wants nuclear war, it would also be only 
human if there were moments when some of the nuclear weapons 
advocates yearned for a chance to test the results of their work in 
the real world. It is easy to rationalize the notion by suggesting that 
the results would not be as bad as people think with small, modern 
nuclear weapons; that at the lower end of weapon yields, nuclear 
weapons overlap with conventional ones; that escalation can be con-
trolled; and so on. We have been there before. In an early book, Hen-
ry Kissinger wrote: "With proper tactics, nuclear war need not be as 
destructive as it appears when we think of it in terms of traditional 
warfare."

There is now also public discussion of the possible acquisition of 
nuclear weapons in countries where such public discussions never 
took place before, namely South Korea and Japan. They are obvi-
ously concerned about the failure of the major guardians of the Nu-
clear Non-Proliferation Treaty (NPT) to cope adequately with North 
Korea. While any step in the direction of nuclear weapons is still 
only a remote possibility in South Korea and Japan, it is no longer 
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an unthinkable one. If either country did acquire nuclear weapons, it 
would surely be the end of the NPT. And while acquisition of nucle-
ar weapons does not translate to use, the more countries with nuclear 
weapons, the greater the chances that things could go wrong.

Will Deterrence Prevent Nuclear Use? 

What could go wrong? Nowadays, respectable people in nuclear 
weapons countries insist that their weapons are not for use in fight-
ing wars but purely for deterrence.

But what is deterrence? It is convincing opponents not to harm you 
out of fear that, if they do, you will harm them more than they can 
stand. You don’t have to think very hard to realize that nuclear de-
terrence is based on the threat to use nuclear weapons in certain cir-
cumstances (which for some countries include conventional attacks 
by their adversaries). In other words, deterrence cannot be divorced 
from use. That is why trained and dedicated officers in nine coun-
tries operate in shifts, waiting for orders to release their weapons. 
In other words, non-use is predicated on adversaries never using 
their nuclear weapons, or crossing some stated "red line." One has 
the feeling that in the strategy of some countries, a so-called second 
strike may precede an adversary’s first strike.

One might ask, why in these circumstances would any country do 
anything that would risk nuclear retaliation? The short answer is that 
human beings sometimes do foolish things. Or they might evaluate 
the situation differently from their opponent, perhaps regarding the 
threat of a nuclear attack as a bluff.

To take a current example: If I understand correctly, Pakistan threat-
ens to respond to an Indian military incursion with newly devel-
oped battlefield nuclear weapons. India previously threatened such 
incursions in response to what it claimed were Pakistani-sponsored 
terrorist attacks. Will India now be deterred from responding? Will 
Pakistan now refrain from supporting activities that may trigger an 
Indian response? Probably they themselves are not sure.
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In one of his early books, Henry Kissinger described deterrence as 
a product of three multiplicative factors: "power, the will to use it, 
and the assessment of these by the potential aggressor." (One always 
assumes nowadays that one’s adversary is the aggressor.) Two of the 
three factors are psychological. In other words, deterrence is in the 
mind of the adversary, and we know that minds do strange things. I 
would add another psychological element—the adversary’s evalu-
ation of the consequences of not taking actions despite the risk of 
nuclear retaliation. It may be as simple as a politician knowing if he 
does not take the risk, he is finished.

Dangerous Bias Toward "Hawks." 

The risk of nuclear use is exacerbated by the cult of toughness at 
high levels in government. In a crisis, national leaders—likely tired, 
possibly awake with stimulants, and largely unfamiliar with the de-
tails, and perhaps even the basic facts, of nuclear weapon use—will 
be subject to multiple pressures, each with inevitable consequences 
for their political future. (That is, if the national leader is actually 
the one making the decision.) There is in these situations a bias in 
favor of hawks as opposed to doves. It is an age-old problem. In his 
history of the Greek wars, Thucydides famously commented that in 
times of war reckless audacity was equated with courage, and pru-
dent hesitation with cowardice.

The experts describe the stability of deterrence as a delicate matter—
with too little retaliatory power you risk attack, but if you threaten 
to build up too much strength, especially on the defensive side, the 
opponent may misinterpret it as initial steps toward aggression and 
you may risk preemptive attack. But if deterrence is a delicate affair 
that requires constant tuning by experts, is it something to count on 
never to fail?

That no nuclear weapons were used during the Cold War, and since, 
has been taken by the nuclear weapon professionals as a demon-
stration of the effectiveness of deterrence. But is this really a valid 
conclusion? For one thing, we know there were close brushes with 
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possible use. For another, the lack of use does not necessarily trans-
late into effective deterrence. There may be no deterrence at work 
at all if countries, even hostile adversaries, have no intention of us-
ing nuclear weapons against each other for reasons unrelated to the 
fear of retaliatory attack. What conclusions can be drawn from the 
decades of non-use of nuclear weapons for the future? None we can 
be sure of.

Accidental War. 

The taboo on nuclear weapons may also fail accidentally. There 
have been situations in both the United States and the Soviet Union/
Russia that could have led to the launch of nuclear weapons by mis-
take but for the action of an individual officer. It would be surprising 
if such situations have not also occurred in other nuclear weapon 
countries. There have also been occasions when nuclear bombs fell 
out of airplanes on routine patrol. In one such case, a multi-mega-
ton bomb very nearly exploded—after impact, five of six electronic 
locks failed.

A nuclear weapons enterprise requires extraordinary care and disci-
pline at all stages, and never more so in dealing with weapons ready 
to launch. It is, however, extremely difficult to maintain proper dis-
cipline and motivation in a system that is never used. There are ex-
ercises and inspections, but that is not the same thing. There is a 
tendency, of which there is some evidence, to become sloppy.59 The 
nuclear risks are obvious.

Where Now? 

There was a large element of luck in getting through the Cold War 
without nuclear weapon use. Will that luck hold?

59. See https://thebulletin.org/interview-paul-bracken-american-nuclear-forces-
21st-century7855.  

https://thebulletin.org/interview-paul-bracken-american-nuclear-forces-21st-century7855
https://thebulletin.org/interview-paul-bracken-american-nuclear-forces-21st-century7855
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The United States and Russia have reduced their large nuclear ar-
senals, but no other countries seem inclined to follow their lead. By 
all accounts, most other countries with nuclear weapons are building 
more, or modernizing them, or both. The countries outside the Non-
Proliferation Treaty—India, Israel, North Korea, and Pakistan—are 
increasing the sophistication of their forces. India seeks a subma-
rine-based strategic force, Israel already has one and is expanding 
it, North Korea is building more weapons and is experimenting with 
submarine-launched missiles, and Pakistan is introducing short-
range nuclear weapons to counter a possible Indian conventional 
attack. It is difficult to believe that with all this expensive nuclear 
weaponry deployed, that the world’s nuclear countries will confine 
its use to gaming nuclear exchanges and calculating whose weapons 
cast the larger and more ominous shadow. 

As if to underline that we should expect no change in this picture, on 
October 27 the nuclear weapon countries (with the bizarre exception 
of North Korea) would not support a UN General Assembly resolu-
tion to start discussions on eliminating nuclear weapons. The reso-
lution passed overwhelmingly and the negotiations will apparently 
start next year, with or without the nuclear powers. A hard look at 
the worldwide societal consequences of nuclear weapon use could 
help to support these discussions and underline their importance.

In the 1959 movie, On the Beach,60 a survivor of nuclear war asks, 
"If everyone was so smart, why didn’t they see this coming?" Ex-
actly. Stop and think about what may be coming if we don’t act.
Above all, when it comes to nuclear weapons, we should not allow 
ourselves to just drift into the future. We need to look ahead as best 
we can and steer in a safer direction.

60. See https://thebulletin.org/continuing-relevance-beach8589.  

https://thebulletin.org/continuing-relevance-beach8589
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"Nuclear risks are growing, 
and there’s only one real 

solution"

Victor Gilinsky 
Bulletin of the Atomic Scientists

December 10, 2020

No country has made military use of a nuclear bomb since the 
United States dropped the second one, on Nagasaki. "One 
of humanity’s remarkable achievements,"61 the conserva-

tive columnist George Will called it. But do we imagine that this 
pause will go on forever? There are signs that restraints on nuclear 
weapon use are weakening. If they fail, and a nuclear weapon is 
used, the universal realization will take hold that nuclear war is a 
fact of life. It will likely change the way the world works in ways 
that we will deeply regret. We need to develop an exit ramp from 
this predicament—to find a way to eliminate nuclear weapons. Yet 
to take this seriously is regarded by the political establishment and 
its hangers-on in academia and think tanks as a sign of extremism, 
or at least muddle-headedness. The subject hardly came up in the 
2020 presidential election campaigns.

It’s easy to put nuclear weapons out of mind, to let sleeping dogs lie. 
The weapons play essentially no role in day-to-day life. Even Hol-
lywood has given up making apocalyptic nuclear war movies.

But the nuclear weapons aren’t asleep. They are ready to go.

An officer carrying the "football"—a briefcase containing the nu-
clear codes—stays close to the US president at all times so he can 

61. See https://www.washingtonpost.com/opinions/thankfully-history-has-not-
yet-repeated-hiroshima-and-nagasaki/2020/08/04/eb2e4af2-d67c-11ea-930e-
d88518c57dcc_story.html.  

https://www.washingtonpost.com/opinions/thankfully-history-has-not-yet-repeated-hiroshima-and-nagasaki/2020/08/04/eb2e4af2-d67c-11ea-930e-d88518c57dcc_story.html
https://www.washingtonpost.com/opinions/thankfully-history-has-not-yet-repeated-hiroshima-and-nagasaki/2020/08/04/eb2e4af2-d67c-11ea-930e-d88518c57dcc_story.html
https://www.washingtonpost.com/opinions/thankfully-history-has-not-yet-repeated-hiroshima-and-nagasaki/2020/08/04/eb2e4af2-d67c-11ea-930e-d88518c57dcc_story.html
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launch nuclear weapons wherever he is. It has its ludicrous moments. 
A 2017 photo, for example, shows Presidents Trump and Xi Jinping 
and their wives entering a grand dinner in Beijing and, an awkward 
step behind them, the man with the football. But the seriousness is 
always there, as is the risk for millions, whether they know it or not. 
An incoming British prime minister, on the first day in office, writes 
handwritten letters of instructions to the captains of Britain’s four 
nuclear missile submarines on launch protocols if they lose touch 
with the government in a war. Do they launch their missiles, or just 
head for Canada? We don’t know. The letters are burned at the end 
of the prime minister’s term.

These arrangements in nuclear weapon countries are the pinnacles 
of decision chains that reach down to highly trained officers in bun-
kers sitting before consoles, ready to launch. In the United States 
those officers are probably doing their homework for a graduate 
course while they sit and wait. But if they—or their counterparts in 
eight other countries—get a valid order, they will turn the keys to 
close the firing circuits—and the world will never be the same.

The strategic experts seem convinced that since "deterrence" worked 
during the Cold War, it will keep working. So entrenched is this con-
ventional thinking that no one is paying attention to the worldwide 
political and social changes that might well follow the next nuclear 
weapon use. Are the experts even right that it was "deterrence" that 
kept nuclear weapons leashed? Or were national leaders hesitant to 
use them in any case and to thereby open the gates to who-knows-
what? Luck surely played a big part. There were some close calls.

Deterrence is made out to be so abstruse it can only be handled by 
nuclear sophisticates. A US Defense Department fact sheet says it 
requires "nuclear forces that are modern, robust, flexible, resilient, 
ready and appropriately tailored hedge against technological and 
other uncertainties and adapt to meet evolving threats." (Is it plau-
sible that US forces meet all these requirements?) But anyone who 
has experienced a rough schoolyard understands the basics. It’s con-
vincing opponents not to harm you out of fear that, if they do, you 
will harm them more than they can stand. If your threatened retali-
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ation is terrible enough, and convincing enough, it usually works. 
But not always. It’s all in the mind of the adversary. One thing is 
sure, it’s not algebra. Sometimes one side misjudges the situation, 
sometimes both do. Human beings are especially prone to do fool-
ish things when under pressure. And crushing pressures are what 
national leaders and their advisors would surely experience in de-
ciding on launching a nuclear attack, or on retaliating against a real 
or imagined one.

The dangers of poor judgment are compounded by the cult of tough-
ness at high levels in government. In national security crises, pru-
dence is often characterized as weakness, or even cowardice. It is an 
old problem: Thucydides wrote about it in his history of the Greek 
wars, but nuclear weapons have upped the stakes dramatically. De-
terrence may appear reliable—until it is not. It’s been over a decade 
since the Schultz-Perry-Kissinger-Nunn quartet62—all prominent 
former US statesmen—warned that "reliance on nuclear weapons 
for [deterrence] is becoming increasingly hazardous and decreas-
ingly effective." It is even more hazardous now. 

An Increasing Belligerence. 

In the halls of power, 75 years since Hiroshima and Nagasaki, nucle-
ar war has become an abstraction, stripped of its horrors. Nuclear-
armed states flaunt their weapons to intimidate their foes. North Ko-
rea and the United States exchanged threats of annihilation. Pakistan 
and India have issued nuclear threats and counter threats. And how 
else can one interpret the President Trump’s threats to "obliterate"63 
Iran? Or Israeli Prime Minister Netanyahu’s threat,64 during the 2016 

62. See https://www.wsj.com/articles/SB116787515251566636#:~:text=Per
ry%20was%20secretary%20of%20defense,state%20from%201973%20to%20
1977.&text=Nunn%20is%20former%20chairman%20of%20the%20Senate%20
Armed%20Services%20Committee.  
63. See https://www.bbc.com/news/world-us-canada-48728465.  
64. See https://www.atlanticcouncil.org/blogs/iransource/the-unsaid-threat-to-
iran-during-netanyahu-s-navy-cadet-speech/.  

https://www.bbc.com/news/world-us-canada-48728465
https://www.atlanticcouncil.org/blogs/iransource/the-unsaid-threat-to-iran-during-netanyahu-s-navy-cadet-speech/
https://www.atlanticcouncil.org/blogs/iransource/the-unsaid-threat-to-iran-during-netanyahu-s-navy-cadet-speech/
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ceremony for the latest German-built addition to Israel’s nuclear-
armed submarine force, that Israeli submarines were "capable of 
striking in very great strength at all those who would harm [Israel]."

Another disquieting sign is the fading interest in "no-first-use" 
pledges—promises by a country that it will not use its nuclear weap-
ons first in a conflict. Russia has withdrawn its earlier pledge, and 
China appears to be reconsidering its pledge. The United States, of 
course, never signed on.

Respect for the Non-Proliferation Treaty is diminishing as well. 
Consider the Saudi crown prince’s casual and brazen remark65 dur-
ing a 2018 visit to the United States that he would immediately get 
nuclear weapons if Iran did. After learning what he is capable of,66 

one could wonder whether he will even wait that long. In 2019, 
Turkish President Recep Tayyip Erdogan said67 it was "unaccept-
able" that Turkey is not permitted to have nuclear weapons when 
others have them. What he will do about this is unclear, but no lead-
er of a Non-Proliferation Treaty member state that had pledged not 
to get nuclear weapons had ever publicly spoke this way before.

The threshold for using nuclear weapons is lowering in another way: 
the new deployment of "tactical" or battlefield nuclear weapons. 
Pakistan has introduced them to "deter" any Indian conventional at-
tack. Pakistan seeks to make its nuclear threats more convincing 
by making them easier to carry out. In the same way, the United 
States has outfitted a ballistic missile submarine, with others to fol-
low, with small warheads to plug a supposed deterrence gap—the 
possibility that an opponent, such as Russia, might imagine that the 
United States would be reluctant to use nuclear weapons in response 
to an attack with a small-yield nuclear weapon because US nuclear 

65. See https://www.reuters.com/article/us-saudi-iran-nuclear/saudi-crown-
prince-says-will-develop-nuclear-bomb-if-iran-does-cbs-tv-idUSKCN1GR1MN. 
66. See https://www.nytimes.com/2018/11/16/us/politics/cia-saudi-crown-
prince-khashoggi.html. 
67. See https://thebulletin.org/2019/11/taking-erdogans-critique-of-the-nuclear-
non-proliferation-treaty-seriously/.  

https://www.reuters.com/article/us-saudi-iran-nuclear/saudi-crown-prince-says-will-develop-nuclear-bomb-if-iran-does-cbs-tv-idUSKCN1GR1MN
https://www.reuters.com/article/us-saudi-iran-nuclear/saudi-crown-prince-says-will-develop-nuclear-bomb-if-iran-does-cbs-tv-idUSKCN1GR1MN
https://www.nytimes.com/2018/11/16/us/politics/cia-saudi-crown-prince-khashoggi.html
https://www.nytimes.com/2018/11/16/us/politics/cia-saudi-crown-prince-khashoggi.html
https://thebulletin.org/2019/11/taking-erdogans-critique-of-the-nuclear-non-proliferation-treaty-seriously/
https://thebulletin.org/2019/11/taking-erdogans-critique-of-the-nuclear-non-proliferation-treaty-seriously/
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weapons had much larger yields.

The US Nuclear Posture Review.

Current US policy on nuclear weapon use is laid out in the Defense 
Department’s 2018 Nuclear Posture Review.68 Both in substance 
and tone, the document leans significantly further toward nuclear 
weapon use than the previous 2010 version. To drive this home, the 
Defense Department published the summary in several languages, 
notably Russian and Chinese. What the Biden administration does 
with this document will tell the world a lot about its willingness to 
chart a safer course in nuclear policy.

The current document states the United States would use nuclear 
weapons only in "extreme circumstances," but these turn out to be 
awfully broad: They include not only threats to the vital interests of 
the United States, but also to those of "its allies, and partners." There 
are at least 35 European and Asian allies. The Defense Department 
says there are 76 "partners."69 They can’t all be protected by US 
nuclear weapons, but which ones are? We don’t know. Does the De-
fense Department know?

If US leaders deem them significant enough, even conventional at-
tacks against the United States and dozens of allies and partners can 
qualify as "extreme circumstances," meriting a nuclear response. 
Moreover, the 2018 Nuclear Posture Review emphasizes that part 
of the US force is kept on alert to retain "the option of launching 
those forces promptly," that is, launching on warning, perhaps even 
launching on warning of an impending attack, with the dangers of 
mistakes that attach to such a policy.

Part of the reason for this bluster is to support higher Air Force and 

68. See https://dod.defense.gov/News/SpecialReports/2018NuclearPostureRevi
ew.aspx. 
69. See https://www.defense.gov/Explore/Features/Story/Article/1684641/
alliances-vs-partnerships/. 

https://dod.defense.gov/News/SpecialReports/2018NuclearPostureReview.aspx
https://dod.defense.gov/News/SpecialReports/2018NuclearPostureReview.aspx
https://www.defense.gov/Explore/Features/Story/Article/1684641/alliances-vs-partnerships/
https://www.defense.gov/Explore/Features/Story/Article/1684641/alliances-vs-partnerships/
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Navy budgets. But there is another purpose. Having promised al-
lies and partners a spot under America’s nuclear umbrella in return 
for a certain deference, the United States has to constantly shore up 
its credibility in the face of questions from allies and partners. The 
questions have become increasingly difficult to answer forthrightly 
as the United States has become overextended. It has led to Ameri-
can actions that don’t necessarily make military or political sense 
but are expected by allies. Consider the Nuclear Posture Review’s 
reason for why the United States has to provide allies with nu-
clear protection even against conventional attack: "Conventional 
forces alone are inadequate to assure many allies who rightly place 
enormous value on US extended deterrence for their security" (em-
phasis mine). The tail is wagging the dog—a dangerous business.

The Official Russian and Semiofficial Chinese Views.

Following a 2020 executive order70 from President Putin, Russia also 
published its policy on nuclear weapons use. Russia asserts the right 
to use nuclear weapons to defend Russia and its allies against both 
nuclear and conventional attacks, including impending missile at-
tacks, which Russia will assume to be nuclear. Conventional attacks 
in this category include those that would undermine the functioning 
of Russia’s nuclear forces. These conditions more or less parallel 
those of the United States as presented in the Nuclear Posture Re-
view, but they are more circumscribed: Russia provides nuclear pro-
tection for fewer allies—several former Soviet republics on Russia’s 
borders. And Russia restricts nuclear weapon use against conven-
tional attacks to situations "when the very existence of the state is in 
jeopardy," which sounds tighter than the Nuclear Posture Review’s 
"extreme circumstances," although it is hard to say what the dif-
ference would really amount to if push came to shove. Regardless, 
the world’s two major nuclear protagonists have laid out expansive 

70. See  https://www.mid.ru/en/foreign_policy/international_safety/disarma-
ment/-/asset_publisher/rp0fiUBmANaH/content/id/4152094?p_p_id=101_
INSTANCE_rp0fiUBmANaH&_101_INSTANCE_rp0fiUBmANaH_
languageId=ru_RU. 

https://www.mid.ru/en/foreign_policy/international_safety/disarmament/-/asset_publisher/rp0fiUBmANaH/content/id/4152094?p_p_id=101_INSTANCE_rp0fiUBmANaH&_101_INSTANCE_rp0fiUBmANaH_languageId=ru_RU
https://www.mid.ru/en/foreign_policy/international_safety/disarmament/-/asset_publisher/rp0fiUBmANaH/content/id/4152094?p_p_id=101_INSTANCE_rp0fiUBmANaH&_101_INSTANCE_rp0fiUBmANaH_languageId=ru_RU
https://www.mid.ru/en/foreign_policy/international_safety/disarmament/-/asset_publisher/rp0fiUBmANaH/content/id/4152094?p_p_id=101_INSTANCE_rp0fiUBmANaH&_101_INSTANCE_rp0fiUBmANaH_languageId=ru_RU
https://www.mid.ru/en/foreign_policy/international_safety/disarmament/-/asset_publisher/rp0fiUBmANaH/content/id/4152094?p_p_id=101_INSTANCE_rp0fiUBmANaH&_101_INSTANCE_rp0fiUBmANaH_languageId=ru_RU
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conditions for using their nuclear arsenals and, if anything, are in-
creasing emphasis on nuclear weapons’ central role in their national 
security policies.

China is the other important nuclear power. Its leaders have not re-
leased an official statement on nuclear weapons use comparable to 
the US or Russian documents, but a semi-official account71 by a re-
tired general suggests China is placing greater emphasis on its nu-
clear forces and rethinking its declared no-first-use policy. It argues 
it has to "face the reality" that other nuclear weapon states are "plan-
ning huge investments to modernize their nuclear arsenals and to 
prepare to fight a nuclear war. . . The long-held theory of the nuclear 
taboo is increasingly on the verge of being broken." Can we say this 
is completely off the mark?

Can We Keep It Up? 

It is difficult to believe that, with all the expensive nuclear weaponry 
the United States and others have and are modernizing, the world’s 
nuclear-armed countries will indefinitely confine their nuclear forc-
es to conducting exercises and simulating nuclear exchanges on 
computers. There are too many clever young strategists dreaming 
up new ways to squeeze a little more political advantage from pos-
session of nuclear weapons or from threats to build them. And it 
would be foolish to imagine that everyone in the nuclear weapon 
supply chain really wants the bombs never to get used; it contradicts 
human nature to devote one’s life to developing a technology and 
hope it is never used. There are many checks, of course, to prevent 
illicit use and accidental explosions, but it is hard to maintain proper 
discipline and motivation in a system that is never used for its in-
tended purpose.

Ronald Reagan, who wasn’t exactly a Ban-the-Bomb marcher, didn’t 
think we could go on this way. He said72 of the US–Soviet standoff: 

71. See https://www.tandfonline.com/doi/full/10.1080/25751654.2018.1458415. 
72. See https://www.thereaganvision.org/quotes/.  

https://www.tandfonline.com/doi/full/10.1080/25751654.2018.1458415
https://www.thereaganvision.org/quotes/
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"I can’t believe that this world can go on beyond our generation 
and on down to succeeding generations with this kind of weapon on 
both sides poised at each other without someday some fool or some 
maniac or some accident triggering the kind of war that is the end 
of the line for all of us." In one of his last messages to Congress, he 
said his aim was to eliminate the bomb.

In the 30 years since then, it has remained clear that many in the US 
nuclear weapons world don’t share this goal with President Reagan, 
even if it gets occasional lip service. The political-military estab-
lishment imagines it can hang on to these weapons permanently. 
The same appears true in the other eight nuclear-weapon-possessing 
countries. Change can come—if at all—only if forced by massive 
worldwide public pressure.

The fear of losing control of nuclear weapons policy explains the 
State Department’s almost hysterical reaction to the proposed Treaty 
on the Prohibition of Nuclear Weapons, which will enter into force 
in January 2021.73 As all nuclear weapon states and their allies, in-
cluding all NATO countries, rejected the ban treaty, its only foresee-
able practical effect could be to provoke worldwide discussion on 
eliminating nuclear weapons. Even this apparently was too threat-
ening to things-as-they-are. US Assistant Secretary of State Chris-
topher Ford wrote74 that the treaty "is likely to make real disarma-
ment progress harder, not easier, by poisoning and undermining the 
cooperative dialogue the world needs" to get to nuclear weapons 
elimination (my emphasis). Never mind that the world is every day 
getting further from nuclear weapons elimination.

Whether the Biden administration will take a different approach 
is unclear. It would take an unusual openness to new ideas on the 
part of incoming officials, and the political courage to accept plain 

73. See https://thebulletin.org/2020/10/the-nuclear-ban-treaty-is-set-to-enter-
force-experts-explain-what-comes-next/. 
74. See https://www.state.gov/remarks-and-releases-bureau-of-international-
security-and-nonproliferation/the-treaty-on-the-prohibition-of-nuclear-weapons-
a-well-intentioned-mistake/. 

https://thebulletin.org/2020/10/the-nuclear-ban-treaty-is-set-to-enter-force-experts-explain-what-comes-next/
https://thebulletin.org/2020/10/the-nuclear-ban-treaty-is-set-to-enter-force-experts-explain-what-comes-next/
https://www.state.gov/remarks-and-releases-bureau-of-international-security-and-nonproliferation/the-treaty-on-the-prohibition-of-nuclear-weapons-a-well-intentioned-mistake/
https://www.state.gov/remarks-and-releases-bureau-of-international-security-and-nonproliferation/the-treaty-on-the-prohibition-of-nuclear-weapons-a-well-intentioned-mistake/
https://www.state.gov/remarks-and-releases-bureau-of-international-security-and-nonproliferation/the-treaty-on-the-prohibition-of-nuclear-weapons-a-well-intentioned-mistake/
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truths, but it can happen. Paul Nitze, who was probably the most 
hawkish architect of US Cold War nuclear strategy and who in his 
later years served as President Ronald Reagan’s Special Advisor on 
Arms Control, modified his views after the Cold War. In a 1999 New 
York Times op-ed,75 he wrote, "I know that the simplest and most 
direct answer to the problem of nuclear weapons has always been 
their complete elimination. … It is the presence of nuclear weapons 
that threatens our existence."

75. See https://www.nytimes.com/1999/10/28/opinion/a-threat-mostly-to-our-
selves.html. 

https://www.nytimes.com/1999/10/28/opinion/a-threat-mostly-to-ourselves.html
https://www.nytimes.com/1999/10/28/opinion/a-threat-mostly-to-ourselves.html
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Chapter 2: Recycling and 
Enriching Nuclear 

Explosive Materials
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Commentary: Recycling and 
Enriching Nuclear Explosive 

Materials

Bruce Goodwin

Victor Gilinsky’s works collected here demonstrate his pre-
science in recognizing, very early on, the dangers of the 
nuclear electric power fuel cycle to create both latent and 

actual nuclear weapons capability for the countries hosting those 
nuclear plants.

While the US atomic weapons establishment understood this danger 
and demonstrated it with a nuclear explosion in 1962, these facts 
were not declassified for another 35 years. Once declassified, Dr. 
Robert Selden of Lawrence Livermore National Laboratory ex-
plained the reasons for these dangers in a clearly stated presenta-
tion. Not coincidently, Gilinsky may have initiated the move to have 
Selden brief the US Atomic Industrial Forum, one of the first expo-
sitions of the problem with Reactor Plutonium. It seems, however, 
that all of this may have been too late. Decades of misinformation 
and disinformation had become deeply rooted both inside and out-
side of the nuclear power community. The myth that reactor-grade 
plutonium (Pu) cannot be used in a nuclear explosive is simply not 
true, yet large nuclear power advocacy organizations continue to 
propagate this disinformation.

In his 1967 RAND report "Fast Breeder Reactors and the Spread 
of Plutonium," Gilinsky points out that the then anticipated nuclear 
power Pu fuel economy presents a serious weapons material avail-
ability danger. The blanket material in a fast breeder reactor will 
produce serious quantities of weapons-grade Pu during a normal 
reactor fueling cycle. This would put weapons-grade Pu in many 
non-weapons state locations around the world leading to ease of 
proliferation.
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In "A Fresh Examination of the Proliferation Dangers of Light 
Water Reactors," he makes a clear case that a Light Water Reac-
tor (LWR) can be used not only to make weapons-usable Pu, but 
that the low-enrichment uranium (LEU) fuel can enable a fast path 
to weapons-usable, highly-enriched uranium (HEU). Hence, LWRs 
are a dual proliferation threat in the wrong hands. He asserts that 
clandestine reprocessing is a serious threat not so easily detected. 
Further, uranium enrichment safeguarding can be gamed either by 
using LEU fuel as feedstock or by taking legally enriched LEU to 
a small clandestine plant and enriching it using 1/5th the separative 
work units (SWUs) needed to make HEU from scratch. Such a clan-
destine plant to up-enrich would be much less detectable vs. a full 
up plant that is making LEU.

In his Bulletin of the Atomic Scientists editorial with Henry Sokol-
ski, "Nuclear Power’s Weapons Link: Cause to Limit, Not Boost 
Exports," he takes the argument that nuclear electric power enables 
nuclear weapons capability to argue that we need a policy to lim-
it the sale of LWRs only to states that we can guarantee will not 
develop a weapons capability. They take Michael Shellenberger to 
task for noting that LWRs enable weapons capability and that this 
is a good thing in that the latent capability is a deterrent to potential 
aggressor states and so strategically stabilizing. They argue that this 
cannot be depended upon to be true and that the risk of nuclear war 
is too great. Hence, LWRs should not be sold to countries like Saudi 
Arabia.

Finally, I was privileged to join Victor and Henry in The Japan Times 
editorial "Commercial Plutonium a Bomb Material." This editorial 
letter summarizes the fact that reactor-grade Pu can be used to make 
modern nuclear weapons of comparable weight and size to weapons 
using weapons-grade Pu. It takes the Japanese Council for Nuclear 
Fuel Cycle (CNFC) to task for ignoring and then denying that fact 
so as to protect the generation of and use of Pu for nuclear electric 
power. The large amount of reactor-grade Pu resident in Japan (11 
MT) is enough to make more than 1,000 warheads, making Japan a 
significant, latent nuclear weapon state.
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This editorial capped a tour by the three of us to Tokyo, Seoul, and 
Beijing where we presented the technical work first presented by 
Robert Selden that demonstrates the weapons utility of reactor-
grade Pu. In their campaign to promote a Pu nuclear electric fuel 
cycle, the CNFC (and others) claimed that reactor-grade Pu, gen-
erated in LWRs, cannot be used for weapons because it contains 
too much of the Pu isotope 240, which increases the amount of Pu 
needed, makes any weapon too thermally hot, and increases the 
spontaneous background of neutrons causing the weapon to have 
an unusably low explosive yield. All of these assertions are incor-
rect and have been publicly stated as incorrect since the US govern-
ment declassified the utility of reactor-grade Pu in 1997. While Pu 
240 would, in fact act as a "poison" to a power reactor, it does not 
"poison" a nuclear explosive. This is because reactors and nuclear 
explosives operate at very different neutron energies. As a result, 
weapons-grade and reactor-grade Pu have about the same critical 
masses and, hence, would make a comparably sized weapon. The 
increased thermal heating of reactor-grade Pu is easily handled from 
an engineering point of view. Finally, the increased background of 
spontaneous neutrons causing what is called "preinitiation" of the 
explosive does not lower the yield in a crude weapon enough to 
make the weapon not a threat. Further, the preinitiation problem has 
long been solved in modern nuclear explosives. Hence, as stated 
by the US Government, "An advanced nuclear weapon state, such 
as the United States and Russia, using modern designs, could pro-
duce weapons from reactor-grade plutonium having reliable explo-
sive yields, weight, and other characteristics generally comparable 
to those of weapons made from weapons-grade plutonium."76

This tour, presentation, and editorial has made each of us persona 
non grata within the nuclear industry. The problem, of course, is 
that what we have said is true and backed up by US Department of 
Energy publications. In conclusion, this is why Victor Gilinsky’s 

76. US Department of Energy Publication "Nonproliferation and Arms Control 
Assessment of Weapons-Usable Fissile Material Storage and Excess Pluto-
nium Disposition Alternatives, January 1997 http://www.osti.gov/scitech/bib-
lio/425259. 

http://www.osti.gov/scitech/biblio/425259
http://www.osti.gov/scitech/biblio/425259
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articles contained herein are so important and well worth the read.
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Commentary: Recycling and 
Enriching Nuclear Explosive 

Materials

Frank N. von Hippel

As this collection of papers spanning 50 years shows, Vic-
tor Gilinsky was there early, raising the alarm about and 
suggesting how to deal with many nuclear issues, and he 

continues to do so today. The proliferation issues associated with 
nuclear fuel reprocessing and enrichment plants that he raised in the 
papers reproduced in this section are no exception.

In the mid to late 1960s, Victor Gilinsky wrote a series of RAND 
studies on nuclear proliferation for the Advanced Projects Research 
Agency that identified the key problems that would engage the non-
proliferation community for the next 50+ years.

One of these, "Fast Breeder Reactors and the Spread of Plutonium," 
flagged a problem with plutonium breeder reactors, which the US 
Atomic Energy Commission was hoping would be built in large 
numbers in the US, Western Europe, Japan, India, and other countries 
starting around 1980. A single 1000-Megawatt-electric breeder reac-
tor would produce annually in the radial uranium "blanket" around 
its core, 100 kilograms of weapon-grade plutonium around the core, 
enough for 16 Nagasaki nuclear weapons. Worse, the breeder fuel 
cycle required that this plutonium be separated to be fabricated into 
fuel, thus exposing it to possible diversion to weapons. 

He also worried about the spread of the capability to produce highly 
enriched uranium, which had fueled the Hiroshima bomb. Gilinsky 
wrote with William Hoehn Sr. a paper, "The Military Significance 
of Small Uranium Enrichment Facilities Fed with Low-Enrichment 
Uranium," that flagged very early that uranium enrichment with gas 
centrifuges had opened up a new front in the nonproliferation wars. 
There was no reason why the technology would not spread. 
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For civilian use, gas centrifuges made possible small uranium en-
richment plants that would ultimately provide a cheaper source of 
low-enriched uranium than buying low-enriched uranium enriched 
in the three huge energy-intensive gaseous diffusion plants the Unit-
ed States had built to supply weapon-grade uranium for the 18,000 
nuclear weapons built during the Eisenhower Administration. Gil-
insky and Hoehn suggested the idea of multinational control of en-
richment as an alternative to the proliferation of national enrichment 
programs and, in fact, the British, Dutch, and German gas-centrifuge 
enrichment programs were united under the multinational enrich-
ment company, URENCO, two years later.

The authors also suggested "limitations on the sale of critical tech-
nologies to a much wider class of secondary countries." Such limita-
tions were established by the Nuclear Suppliers Group in 1975.

The proliferation of gas centrifuge technology did occur and a num-
ber of countries deployed it. Indeed, China, France, Japan, and Is-
rael had done so before Gilinsky and Hoehn wrote their report. In-
dia, Pakistan, Brazil, Iran, and North Korea did so afterwards. But 
things could have become much worse without the Nuclear Suppli-
ers Group. 

The authors also flagged the problem that the US and Soviet Union 
were exporting weapon-grade uranium to fuel the research reactors 
that they were competitively exporting as inducements to recruit 
other countries into their spheres of influence. The authors suggest-
ed a policy of exporting only low-enriched uranium-fueled reactors, 
a policy that slowly took hold in the US and Soviet Union until 
the 11 September 2001 terrorist attacks on the World Trade Center 
and the Pentagon. These attacks raised concerns about the possibil-
ity of nuclear terrorism and converting US and Soviet-exported and 
US-domestic research reactors to low-enriched uranium. Retrieving 
previously exported weapons-grade uranium became high national 
priorities. 

In the 1970s, Gilinsky became quite active in opposing US nuclear 
exports unless the US government could assure they would not be 
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diverted for military purposes. In 1976, two years after India had 
used some of the plutonium it had produced and separated with US 
assistance to make and test a nuclear explosive, Gilinsky was invited 
to testify on proposed nonproliferation legislation. The legislation 
would require that countries agree that any plutonium produced by 
a foreign country with US-supplied technology be subject to inter-
national safeguards to assure that it was not diverted from peaceful 
use. It also included an impossible "poison pill" requirement that 
the IAEA would have to be able to alert the US of any diversion at 
least 90 days before the plutonium could be used to make nuclear 
weapons. As Gilinsky pointed out, "IAEA surveillance of material, 
standing alone, cannot provide adequate protection against the sud-
den appropriation of nuclear material for military purposes." He and 
the other witness, Henry Rowen, also expressed skepticism as to 
the economic benefits of separating plutonium from spent fuel for 
use as startup for breeder reactors. The legislation that Gilinsky and 
Rowen supported – the Nuclear Nonproliferation Act of 1978 – be-
came a key part of US nonproliferation policy and, subsequently, the 
US only permitted countries in West Europe and Japan to separate 
plutonium subject to US control.

Gilinsky further clarified the poor economics of using plutonium-
based fuels commercially in a clear-headed piece Foreign Affairs 
published in 1978 on the decisions both France and the UK had just 
made to build new plants to chemically "reprocess" the spent fuel 
discharged from their own and foreign utility power reactors. Con-
struction of the plants was largely funded by contracts from nuclear 
utilities in Belgium, Germany, Italy, Japan, Netherlands, Switzer-
land, and Sweden to have their spent fuel reprocessed and the recov-
ered plutonium sent back. 

That was thirty years ago so we know how things turned out – till 
now at least.

When the time came for contract renewal, only the Netherlands re-
newed its reprocessing contract with France for one small nuclear 
power plant. The UK’s domestic utility, which, ironically, had been 
bought by France’s Électicité de France (EDF), also refused and the 
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UK shut down its plant in 2018. In France, the government contin-
ues to force government-owned EDF to have its spent fuel repro-
cessed by government-owned Orano. 

Fortunately, these reprocessing programs have not facilitated pro-
liferation nor nuclear terrorism. One helpful factor in this regard 
has been that both France and the UK have insisted on returning 
the plutonium to their customer countries in the form of fabricated 
mixed-oxide fuel. However, between them, the UK and France have 
accumulated a combined stock of about 200 tons of unirradiated ci-
vilian plutonium – enough by the IAEA’s metric to make more than 
25,000 Nagasaki bombs. What a waste of money! What a legacy!

When the economic argument for reprocessing no longer seemed so 
compelling, industry advocates for recycling argued reprocessing 
was necessary to manage nuclear reactor waste. Gilinsky resisted 
this argument but also opposed the popular alternative – burying the 
waste in a geological repository in Yucca Mountain in Nevada. In a 
speech he gave as a member of the Nuclear Regulatory Commission 
in 1984, he argued, "Even if we agree on the goal of a permanent 
repository, we still face procedural gridlock if we cannot get broad 
agreement on how that goal is to be met... how will [the NRC] man-
age to deal with a specific underground site in the face of determined 
opposition?" He was right. In 2011, determined opposition from Ne-
vada to the proposed repository under Yucca Mountain resulted in 
President Obama and Senate Majority Leader Harry Reid (of Ne-
vada) shutting the project down. It should be noted that Gilinsky 
advised the State of Nevada in its opposition. 

Gilinsky proposed instead to focus on interim centralized storage 
for spent power reactor fuel. Two companies are currently pursuing 
licensing of such facilities on either side of the New Mexico-Texas 
border.

Gilinsky also proposed that the responsibility for building a deep 
underground repository be taken away from the Department of En-
ergy and given to a dedicated government agency. That has become 
a favored approach. 
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In 2008, Gilinsky authored a National Research Council dissent-
ing memo on the advantages of taking this approach to reprocess-
ing spent fuel. Allison MacFarlane (later to become chairman of the 
Nuclear Regulatory Commission) cosigned it. The original rationale 
for chemically reprocessing spent fuel to recover its plutonium and 
uranium was to provide startup fuel for sodium-cooled "breeder" re-
actors that would convert the abundant but non-chain-reacting ura-
nium isotope, U-238, into chain-reacting plutonium-239 fuel. 

Originally, breeder reactors were proposed to deal with the nuclear-
power establishment’s fear that, by 2000, an exponentially growing 
global nuclear capacity would have depleted the earth’s resources 
of uranium available at a price that existing water-cooled reactors 
could pay. That concern turned out to be a false alarm. Global nu-
clear capacity plateaued and the price of uranium today contributes 
only about two percent of the cost of nuclear electricity from a new 
nuclear power plant.

Advocates of reprocessing and sodium-cooled reactors came up 
with two new justifications to continue with spent fuel reprocessing 
and with sodium-cooled reactors: i) The hazard to the surface en-
vironment from burying spent fuel containing plutonium and other 
long-lived isotopes, and ii) By removing these radioisotopes, the 
long-term heat load of spent fuel in repositories would be reduced, 
allowing for smaller repositories and, in the US, eliminating the 
need to site a second radioactive-waste repository.

Gilinsky and MacFarlane’s alternative was long-term surface stor-
age of spent fuel in dry casks. That is, in fact, the de facto policy 
that the US and many other countries have adopted as they struggle 
with the politics of siting national deep-underground spent-fuel re-
positories.

Not everyone has gotten Gilinsky’s message. Japan is the only non-
nuclear weapon state that reprocesses spent fuel. As a result, it has 
accumulated a huge stock of separated plutonium – mostly in France 
and the United Kingdom, to which Japan sent thousands of tons of 
spent fuel for reprocessing while it built its own large reprocessing 
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plant. As of the end of 2019, however, Japan had nine tons of unir-
radiated plutonium in-country – enough for more than one thousand 
nuclear weapons, making at virtual nuclear weapon state. Gilinsky 
and Henry Sokolski called this out shortly after the US- Japanese 
Nuclear Cooperative Agreement automatically renewed in July of 
2018. One of the key points they make in their piece, "Make US-
Japanese nuclear cooperation stable again: End reprocessing," is 
that Japanese reprocessing technically violates US prohibitions on 
non-weapons states engaging in such activities unless the US gov-
ernment can certify timely warning of possible military diversions 
is assured. The problem is it can’t. 

Japan and the US have been having a debate over Japan’s repro-
cessing ever since 1977 when Prime Minister Takeo Fukuda steam-
rollered the Carter Administration into accepting the operation of 
Japan’s pilot reprocessing plant by declaring that reprocessing was 
a matter of "life or death" for Japan’s energy future. This Gilinsky-
Sokolski paper is part of that continuing dialogue of the deaf. Hope 
springs eternal, however, that Japan will awake and realize that not 
operating its reprocessing plant could save its electricity customers 
$100 billion over the next 40 years and that it is legitimizing repro-
cessing in other countries for whom having a nuclear-weapon option 
might be more time-urgent.

The fundamental problem is that the nuclear industry and its sup-
porters have always supported the dream of using plutonium-based 
fuels commercially in fast reactors so that nuclear power could pro-
ceed without having to worry about an external supply of uranium. 
Gilinsky and Sokolski bear down on this point in their piece, "Why 
Congress should say no to yet another fast reactor dream."

There is a saying that, in Washington, no bad idea ever dies. And 
so, it is with liquid-sodium-cooled plutonium breeder reactors. Dur-
ing the 1960s and early 1970s, the US Atomic Energy Commission 
promoted these reactors worldwide as the future of nuclear energy. 
Then, in 1974, India’s nuclear establishment – one of those which 
the AEC had infected with its dream – used some of the plutonium it 
had produced and separated with the AEC’s assistance in a "peace-
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ful nuclear explosive." This led to a review of the AEC promotion 
of plutonium breeder reactors and the conclusion that the US had 
nothing to gain economically and everything to lose from promoting 
or building them. 

It took a while to wind down the US breeder development program. 
I was involved myself in 1994 in shutting down Idaho National Lab-
oratory’s (INL’s) Experimental Breeder Reactor II (EBR II). 

But INL kept the dream alive and, when the Trump Administration 
put the Department of Energy’s Office of Nuclear Energy under 
INL’s control, it launched a project to build at INL a bigger version 
of EBR II, disingenuously named the "Versatile Test Reactor."

As long as the breeder reactor dream lives, Gilinsky’s writings will 
be all too relevant. 
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"Fast Breeder Reactors and 
the Spread of Plutonium"

Introduction, Appendix D
Victor Gilinsky77

RAND Study RM-5148-PR
March 1967

I. Introduction

The connection between the present growth of civilian nuclear 
power and the possible spread of nuclear weapons is too flex-
ible to permit any firm predictions. However, the instillation 

of nuclear power reactors and the development of an attendant nu-
clear industry definitely increase the technical capacity to produce 
nuclear weapons of those countries that have not yet produced them. 
Perhaps the most useful single indicator of this technical capacity 
is the quantity of nuclear explosive material available in the civil-
ian nuclear economy. While there are many other complex factors 
involved, obtaining suitable nuclear development of at least elemen-
tary fission weapons.

Of the two important nuclear explosives, uranium-235 and pluto-
nium-239, probably only plutonium will be commonly available in 
the civilian nuclear economy in relatively pure form. Almost all of 
the power reactors being installed, or planned for the next ten or fif-

77. Any views expressed in this paper are those of the author. They should not 
be interpreted as reflecting the views of The RAND Corporation or the official 
opinion or policy of any of its governmental or private research sponsors. Papers 
are reproduced by The RAND Corporation as a courtesy to members of its staff.
 
This paper was prepared for presentation to the Board of Trustees, November 
1966.
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teen years, will be fueled with natural or slightly enriched uranium 
and will produce plutonium as a by-product. The slightly enriched 
uranium (about 2-4 percent uranium-235) is not usable for nuclear 
weapons but the plutonium is usable. The present system of interna-
tional safeguards is concerned primarily with detecting any illegal 
diversion of plutonium from the civilian economy. The implementa-
tion and effectiveness of safeguards in the future will be affected by 
the economic importance of plutonium, and by the total amount that 
is available. This Memorandum explores some of the current ideas 
and plans for the important future role of plutonium in the civilian 
nuclear economy.

The urgency of the concern about the future of plutonium has been 
heightened by the recent extraordinary, and unexpected, boom in 
nuclear power. Nuclear power has suddenly become competitive 
with coal and oil for the generation of electricity. More than half of 
the new power capacity ordered in the United States in 1966 was in 
the form of nuclear plants. There are many indications that a simi-
lar boom in nuclear power is about to take place in other industrial 
countries, especially in Western Europe and Japan. The forecasts 
for the future growth of nuclear power have been growing rapidly 
over the last few years. For example, the AEC forecast for the Unit-
ed States in 1980 has gone from a 1962 estimate of 40,000 Mwe 
(megawatts electrical), to a 1964 estimate of 60-90,000 Mwe, to a 
1966 estimate of 80-110,000 Mwe.78 The total for the Western coun-
tries and Japan is expected to be more than double the United States 
total. In terms of plutonium production, the 100,000 Mwe estimated 
for the United States in 1980 corresponds to an annual production 
of about 20-30,000 kg of plutonium. World production would then 
be about 50-75,000 kg annually. (The critical mass of a plutonium, 
sphere surrounded by a good reflector is 6kg.)79

78. The total installed electrical generating capacity in the United States in 1966 
was about 250,000 Mwe, of which about 2,000 Mwe were nuclear. 
79. Physics Today, Sept. 65, p. 47.
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Nuclear power can compete with conventional power because the 
lower nuclear fuel costs more than offset the greater fixed costs of 
nuclear plants. But the present generation of thermal reactors still use 
uranium rather ineffectively. It is generally believed in the nuclear 
industry that power costs can be lowered further with an advanced 
type of reactor system, the plutonium fueled "fast breeder," that con-
verts the uranium into plutonium. It "breeds" more plutonium from 
uranium than it consumes in the generation of power and therefore 
the net fuel costs are very low. It is expected that the increase in 
fixed costs of fast breeders over present reactors can be kept suf-
ficiently small so that there will be a net reduction in power costs. 
Some countries also find these reactors very attractive because they 
greatly reduce uranium intake and permit the users a large degree of 
technological independence from fuel suppliers, in particular, from 
foreign enrichment facilities.

Present plans call for large scale installation of fast breeders in in-
dustrial countries starting around 1980. From then on the generation 
of electrical power in advanced countries will be increasingly de-
pendent on plutonium fuel. Eventually enormous quantities of plu-
tonium will be present wherever electrical power will be generated. 
In the next ten or fifteen years, before commercial fast breeders be-
come important, their anticipation will lead to plutonium stockpiling 
an may affect in an important way the possibilities for future inter-
national plutonium safeguard. The implication of this coming revo-
lution in the generation of power clearly goes beyond economics. 
They relate directly to the political problems concerning the spread 
of nuclear weapons. This Memorandum only raises these questions; 
it does not analyze them. Because they are useful for understanding 
the economic motivation behind the development of fast breeders 
this Memorandum begins with short descriptions of the physics of 
breeding of fissionable material and of fast breeder reactors.
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Appendix D

PU-240 in Fast Breeder Plutonium

When large amounts of plutonium are available to many countries 
it is natural to be concerned about the possibility that some of the 
plutonium will be diverted for military use. The military usefulness 
of plutonium decreases as the proportion of the non-fissionable iso-
topes (Pu-240 and Pu-242) increases.80 It is therefore interesting to 
find out what will be the isotopic content of commercial plutonium. 
Of course, it is always possible to keep down the Pu-240 content by 
frequent, and uneconomical, cycling of the fuel. But we shall here 
examine just the normal economical fuel cycle.

The composition of the initial fuel load will be just the composition 
of plutonium in thermal reactors. These reactors fall in the category 
of "proven reactors" - mostly thermal light water types that produce 
about 1/3 kg Pu per Mwe-yr. The Pu is highly adulterated with Pu-
240 if the fuel is exposed for a normal fuel cycle. The economic 
operation of these reactors depends on long fuel exposure, which 
therefore leads to a high Pu-240 content in the plutonium extracted. 
For a given reactor this depends, of course, on the irradiation level, 
or burnup. At the present time plutonium in spent reactor fuel typi-
cally contains about 15 percent nonfissionable isotopes. This frac-
tion will increase to perhaps 30 percent as reactor fuels are improved 
and the burnup is increase, to say, 20,000 Mwd/ton. One of the aims 
of the various safeguard agreements and inspections procedures is 
to prevent uneconomic variation of the fuel cycles to suit military 
needs.

After several fuel cycles, as the plutonium from the fast breeder is 

80. This occurs for two reasons. First, the non-fissionable isotopes dilute the 
fissionable ones and thereby increase the critical mass; and second, Pu-240 and 
Pu-242 fission spontaneously and so cause predetonation problem. Spontane-
ous fission leads to the production of about 1 neutron per microsecond per kg 
Pu-240.
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cycled back, the system will attain a steady state. We shall examine 
the composition of the supplied and spent fuel over an equilibrium 
fuel cycle for the three recent 1000 Mwe sodium-cooled fast breeder 
designs described in Appendix A.81 

It turns out that although the fraction of non-fissionable plutonium 
isotopes is rather high in the core (say, 30 percent) it is very low in 
the blanket (say, 5 percent). The reason for this is that over a normal 
fuel cycle (2-4 years) the blanket does not receive a very large total 
flux. Roughly speaking, about half of the plutonium comes from the 
blanket material.82

In order to get a better idea we shall present the plutonium concen-
tration and composition of the blanket material at discharge after an 
equilibrium fuel cycle for the three designs described in Ref. 27,83 
29, and 30. These are shown in Tables D1, D2, and D3. Table D3 is a 
more complete and shows the material balance in the core and blan-
kets over an equilibrium fuel cycle. A flow chart for the fuel cycle of 
a fast breeder is shown in Fig. 2.

It may turn out to be more economical to recycle the blanket mate-
rial more often in order to reinvest the plutonium. In this case the 
fraction of Pu-240 will be even lower. The time dependence of the 
isotopic composition of the blanket material in the Westinghouse 
reactors is shown in Table D4. Note that after about 2 years the Pu-
240 content is only about 2 percent. 

The general conclusion is that the introduction of fast breeders will 
bring with it the commercial production of large quantities of pluto-
nium, much of it with a very low Pu-240 content, possibly less than 

81. See Refs. 27, 29,30. These studies are about two years old and are therefore 
somewhat outdated. They do, however, illustrate the general characteristics of 
fast breeders, in particular the grade of plutonium that is bred in the blanket.
82 . The other half is bred internally in the core.
83. The configuration of the core and blanket for the G.E. design is shown in 
Fig. D1. 
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5 percent. The point to be stressed here is that this will happen when 
the reactors are operated on a normal economical cycle.

Figure D1 – Configuration of core and blanket in G.E. design 
for 1000 Mwe fast breeder reactor (taken from Fig. 2.2.1.1 of 

Ref. 27).

Table D184 – Blanket Plutonium Concentration and 
Composition at Discharge (G.E. Design)

84. Taken from Ref. 27, Table 2.1.
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Table D285 – Material Balance on Roundelay Fuel Cycle (for 
Westinghouse Design)

Three Year Core and Blanket Life (Kg) in Reactor

Table D386- Blanket Plutonium Concentration and 
Composition at Discharge (657 Days) (C.E. Design)

85. Taken from Table II, 2.1-9 of Ref. 29.
86. Taken from Table IV-9B of Ref. 30.
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Table D487- Composition of Radial Blanket v. 
Time – Roundelay Refueling (Kg) in Reactor

87. Taken from table II.2.1-11 of Ref. 28. We have ignored the other isotopes 
here (Pu-241 content rises to about 10 kg at 1518 days).
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"The Military Significance of 
Small Uranium Enrichment 

Facilities Fed with 
Low-Enrichment Uranium 

(Redacted)"

Victor Gilinsky and William Hoehn
RAND Study RM-6123-ARPA

December 1969

Preface 

Since 1965, The RAND Corporation has been conducting a 
program of studies on various aspects of the proliferation of 
nuclear weapons. The program was initially sponsored by the 

Office of the Assistant Secretary of Defense, International Security 
Affairs, and by the U.S. Air Force Project Rand, and is now spon-
sored by the Advanced Research Projects Agency.

The present Memorandum, written for the nontechnical reader, 
analyzes the increased proliferation threat posed by gas centrifuge 
enrichment technology when coupled with the coming wide avail-
ability of low-enrichment uranium for use as reactor fuel. With this 
material, only a relatively small effort is needed to extract highly 
enriched uranium suitable for nuclear weapons. The importance of 
this possibility has been heightened by the recently increased pace 
of events abroad which could lead to the development of commer-
cial uranium enrichment facilities in several non-nuclear countries.
 
 
Summary 

This Memorandum discusses the potential for the production of 
highly enriched uranium suitable for nuclear weapons that arises 
from the presence of small uranium enrichment facilities combined 
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with the growing commercial availability of slightly enriched ura-
nium for use as feed material.

Although slightly enriched uranium used in U.S.-developed light 
water reactors (2 to 4 percent uranium-235) cannot itself be used 
as a nuclear explosive, it can be upgraded for that use with rela-
tively little effort. Indeed, the amount of highly enriched uranium 
that could be produced in a given time by an enrichment facility, say, 
a small gas centrifuge facility, can be sharply increased, typically 
by a factor of five or more, if the feed material is slightly enriched 
uranium instead of natural uranium.

As Amended

The recently improved prospects for foreign commercial develop-
ment of gas centrifuge technology in Western Europe and Japan, 
with the sub- sequent possibility of the export of this technology to 
a wider group of countries, are therefore more ominous when set 
against the prospective wide availability of U.S.-produced slightly 
enriched uranium.

A country contemplating military nuclear status can be expected: 
to be extremely sensitive to the speed and confidence with which 
a nuclear force can be deployed. It is now widely recognized that 
there are many difficulties in utilizing power reactor plutonium for a 
weapons program; many of these difficulties would be ameliorated 
by a program using highly enriched uranium. It seems evident that 
prospects for the acquisition of highly enriched uranium, either as a 
backup to a plutonium weapons program, or as the leading element 
of a program to minimize the time required to obtain some form of 
weapon, could be a critical element in Nth country decision-mak-
ing. Accordingly, neither stockpiles of slightly enriched uranium nor 
small enrichment facilities, particularly gas centrifuge facilities, can 
be considered to be of negligible military significance.

Because it seems impossible to close off completely certain routes to 
the acquisition of fissile material for nuclear weapons, especially the 
diversion of plutonium produced in civilian nuclear programs, there 
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is a tendency to underrate the importance of denying other routes 
which may well be faster and easier to implement. The elimination 
of easy, vapid, high-confidence production methods could serve as a 
substantial deterrent to countries attempting to make nuclear weap-
ons. They might decide that programs with long lead times, tech-
nical uncertainties, and no backup options would expose them to 
unacceptable political risks.

As always, it is difficult to find policy solutions and to assess accept-
able costs. To assure foreign countries of their "security-of- supply" 
of enriched uranium, and thus to reduce incentives for foreign de-
velopment of enrichment technology, the U.S. AEC has announced 
that it will permit foreign nations to stockpile slightly enriched ura-
nium in amounts up to a five-year forward supply for existing and 
prospective nuclear plants. To radically amend this offer now would 
only serve to intensify the "security-of-supply" issue. However, it 
may yet be possible to establish special depositories abroad--not 
necessarily in every country – in which material in excess of current 
needs would be stockpiled under the care of an appropriate safe-
guards organization. This measure would separate ownership from 
immediate physical control.

No country has yet exercised its rights under the AEC offer, but a 
similar kind of stockpiling is already under way. The Federal Re-
public has agreed to purchase and will stockpile a large quantity 
of enriched uranium as part of the "offset" payments arrangements 
covering the cost of U.S. military forces in the F.R.G.

The facts presented herein add further weight to the argument that 
the U.S. should seek to limit the spread of small national enrichment 
facilities, especially gas centrifuge facilities. While this issue is ex-
ceedingly complex, it seems clear that the jealously guarded U.S. 
monopoly on enrichment services is being aggressively challenged, 
and it may be that the only way to maintain even a modicum of con-
trol on the spread of this technology is through cooperation with our 
principal allies in the provision of new enrichment capacity, perhaps 
through a multinational consortium.
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It would be unrealistic to hope that a proposal of this sort could 
serve to terminate research and development of gas centrifuge tech-
nology abroad. But it might reduce incentives for its commercial 
development using government-supplied funding and, more impor-
tant, it could provide a vehicle for arriving at definite agreements 
concerning limitations on the sale of critical technologies to a much 
wider class of secondary countries.

It should be recognized that general acceptance of the Non-Prolif-
eration Treaty would not help to limit the sale of such technology. 
It would, in fact, tend to promote dissemination of technology (at a 
price) among the parties to the Treaty. However, that price would 
not serve to compensate for the ultimate costs that widespread re-
lease of enrichment technology could engender.

Investment decisions that are in prospect abroad in the next year 
or two will be difficult to reverse, once taken; thus, the bargain-
ing leverage the U.S. now enjoys through its superior enrichment 
technology may be weakened by the pace of events elsewhere. The 
question of how best to employ this transitory leverage should be a 
high-priority subject of further study.

i. Introduction 

The main purpose of this Memorandum is to discuss the potential 
for the production of highly enriched uranium for weapons by small 
uranium enrichment facilities (in particular, gas centrifuge facilities) 
fed with commercially available slightly enriched uranium. If the 
feed is slightly enriched uranium, such as used for reactor fuel ele-
ments (2 to 4 percent uranium-235 content), this production poten-
tial can be much higher, typically by a factor of 5, than when the feed 
material is natural uranium. In consequence, the time to produce a 
given amount of fissile material for weapons can be significantly 
reduced by making use of stocks of slightly enriched uranium.

Although they have only recently become interesting, there is noth-
ing technically novel about these prospects – they are well known 
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to those actively concerned with the technical features of uranium 
enrichment. However, since this is an area not easily accessible or 
comprehensible to the layman, we have undertaken to present some 
of these matters in a simplified form for a wider audience, particu-
larly those decision-makers concerned with the spread of nuclear 
weapons. 

Except for the design and production of nuclear weapons, no area 
of nuclear energy utilization has been subject to such restrictive and 
determined classification as the technology of uranium enrichment. 
Only with the advent of commercial uses of enriched uranium for 
the generation of electric power have the barest details been re-
vealed (in the face of heavy foreign and domestic commercial pres-
sures). Indeed, the continuation of the policy expressed in the 1967 
U.S. AEC Decision88 that no nongovernmental research would be 
permitted in the U.8. on the gas centrifuge – a promising alterna-
tive to the AEC gaseous diffusion process – suggests that, outside a 
limited circle, prospects are not favorable for more extensive access 
to authoritative U.S. information on alternative methods of uranium 
enrichment.

In addition to the handicaps occasioned by the security classifica-
tions imposed on various aspects of enrichment technology, public 
understanding of uranium enrichment is made difficult, often un-
necessarily but sometimes unavoidably, by its more or less esoteric 
nature.89 We do not intend to burden the reader with technical de-

88. U.S. AEG Press Release K-70, March 21, 1967.
89. The related technical concept most confusing to the layman is surely that of 
separative work. For an explanation of separative work (one which Senator Pas-
tore called "clear as mud") see U.S. Congress, Hearings before the Joint Com-
mittee on Atomic Energy, Uranium Enrichment Services Criteria and Related 
Matters, 89th Congress, 2nd Session, August 2, 1966. After the explanations by 
Dr. Glenn Seaborg and Mr. George Quinn of the AEC, Representative Hosmer 
remarked, "It seems whenever the Commission wants to get us confused, or 
themselves confused, they tend to resort to mysterious types of semantics. I 
think we have indulged in a little bit of that this morning. [Laughter.]" For an 
alternative discussion of isotope separation, including the concept of separative 
work, see D. Holliday and M. Plesset, An Elementary Introduction to Isotope 
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tails, but we hope to increase his understanding of the possible role 
of small uranium enrichment facilities in several proliferation pos-
sibilities. In the following two sections, we shall sketch some of the 
basic ideas involved in estimating production capacities of small 
enrichment plants, and provide several quantitative examples.

It is by now well known that, within a few years, many countries 
will have substantial quantities of plutonium arising from their ci-
vilian nuclear power programs and that one route to the acquisition 
of nuclear weapons will be to divert this plutonium to a weapons 
program, either overtly (abrogating the safeguards) or covertly (di-
verting small amounts over a longer time). In view of the absence 
of effective safeguards against clandestine diversion of plutonium, 
and the lack of effective sanctions against its overt diversion, it is a 
natural temptation to ask "Who cares?" when confronted with other, 
perhaps even simpler, potential proliferation routes such as outlined 
in this report. The problem deserves closer attention. We shall dis-
cuss it in some detail in Section IV.

The matter has acquired urgency in the last year or so. First, it is 
becoming increasingly likely that small enrichment facilities will 
be built in at least some non-nuclear countries in the next decade, 
Furthermore, there are indications that if some of these ventures 
are successful, notably the U.K.-Netherlands-F.R.G. gas centrifuge 
project,90 then strong efforts will be made by the manufacturers to ex-
port small enrichment facilities to a larger class of secondary coun-
tries. Moreover, in the negotiations with the International Atomic 
Energy Agency (IAEA) over Non-Proliferation Treaty (NPT) Safe-
guards, there is considerable pressure building, particularly from 

Separation, The Rand Corporation, RM-4938-PR, June 1966.
90. See "European Centrifuge Partners Iron Out Differences," Nucleonics Week, 
November 20, 1969, p. 2. The differences concerned the British insistence on 
applying the new technology to their military program. See "Disagreements 
Delay British-German-Dutch Centrifuge Venture," Nuclear Industry, June 1969, 
p. 30. Also, see "British, Germans, Dutch Agree on 2-Plant Centrifuge Venture," 
Nuclear Industry, March 1969, p. 29; and "Industrial Centrifuge Groups Shape 
Up on the Continent," Nuclear Industry, October, 1969, p. 32.
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foreign nuclear industries, to relax international safeguards on 
slightly enriched uranium – uranium whose enrichment is too low to 
use for weapons.91 At the same time it is argued by some countries, 
especially by the F.R.G., that it is not necessary to inspect activities 
within "peaceful purposes" facilities, only the inflow and outflow 
of fissile material. We shall comment in more detail on these devel-
opments in Section V. The results presented in this report suggest 
that various combinations of these several trends could have serious 
consequences for nonproliferation objectives.

In the final section, we shall discuss some implications of these re-
sults for U.S. non-proliferation policy. Of course, there is already 
considerable concern in the U.S. Government about the possible 
spread of gas centrifuge facilities. The U.S, Atomic Energy Com-
mission has tried to discourage such developments abroad – primar-
ily by reducing foreign commercial incentives through a policy of 
maintaining low charges for enrichment in the U.S. gaseous diffu-
sion plants, but also by guaranteeing foreign customers the right 
to stockpile up to a five-year supply of enriched uranium for reac-
tor fuel. Nevertheless, it seems clear that some foreign enrichment 
developments are approaching a commercially significant technical 
level and their potential disruptive impact on U.S. nonproliferation 
policies cannot be ignored. Although foreign enrichments facilities 
are unlikely to compete with U.S. prices for commercial enrich-
ment services, their performance may be sufficiently high to attract 
purchases in small unit capacities from countries that may wish to 
achieve at least "token" commercial independence. Such a develop-
ment, together with the wide availability of slightly enriched urani-

91. See, for example, A. Albonetti, "Access for Non-Nuclear Weapon States, 
Who Have Renounced the Production, Acquisition and Use of Nuclear Weap-
ons, to Technology for Peaceful Uses of Nuclear Energy," A/CONF.35/ DOC 6, 
3 July 1968, a paper presented at the 1968 Geneva Conference of Non-Nuclear 
Weapon States. Mr. Albonetti, Director of International Affairs, National Com-
mittee for Nuclear Energy, Rome, writes (par. 82): "In this spirit, natural urani-
um and slightly enriched uranium, which are of no use at all for making nuclear 
devices, would be freed from control. And in the final outcome, plutonium and 
highly enriched uranium--the so-called ‘weapon grade’--alone should be subject 
to control." (Italics added.) 
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um, could constitute a serious proliferation hazard, since these small 
plants would represent a powerful option for the rapid production of 
substantial quantities of weapons-grade uranium.

There are no clear and easy solutions to this problem. It does not 
appear realistic to expect a complete end to foreign development 
of uranium enrichment technology. And to renege on the stockpile 
offer would only spur this development. Yet there do seem to be 
several possibilities that would lengthen the lead time for the prolif-
eration option discussed in this report.

An appendix contains a broader spectrum of cases delineating the 
highly enriched uranium production potential of small enrichment 
plants fed by low-enrichment uranium.

ii. Elementary Concepts 

Uranium-235, the only naturally occurring fissile isotope, comprises 
only about one part in 140 (or 0.71 percent) of natural uranium. The 
rest is composed of the relatively inert isotope uranium-238. Most 
nuclear reactors make use of uranium in slightly enriched form, that 
is, with an increased concentration of uranium-235 – typically up to 
4 percent uranium-235. By comparison, nuclear explosives require 
material which is substantially uranium-235, say, about 90 percent, 
although lower concentrations might be utilized.92

Uranium enrichment, the process of concentrating the fissile iso-
tope uranium-235 in a portion of a uranium supply by depleting its 
concentration in the rest of the original supply, requires special fa-
cilities, at present available only in the nuclear weapon countries. 
The United States has three huge enrichment facilities, located at 
Oak Ridge, Tennessee; Paducah, Kentucky; and Portsmouth, Ohio. 
All of the present (nonexperimental) enrichment plants use the gas-
eous diffusion method, but some future facilities may use the gas 

92. See H. C. Paxton, Los Alamos Critical-Mass Data, Los Alamos Scientific 
Laboratory, Report LAMS-3067, May 6, 1964.
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centrifuge method which appears to permit the relatively economic 
operation of smaller facilities. Since we are concerned here with the 
potential of small enrichment facilities, we shall deal mainly with 
gas centrifuge facilities.

An important property of enrichment facilities is that they are com-
posed of many individual units which can be rearranged to perform 
various enrichment tasks. We shall suppose in the following that the 
plants we are discussing are perfectly flexible so that the individual 
separating units can be rearranged without economic penalty. It is 
generally believed that gas centrifuge enrichment plants approach 
this degree of flexibility, which is another reason for our emphasis 
on this method of enrichment.

A Simple Example

In order to get some idea of what is involved in enrichment, it may 
be helpful to work through a simple illustration. Let us suppose that 
we would like to produce 10 metric tons per year of slightly enriched 
uranium for use as reactor fuel, say 3.3 percent uranium-235.93 This 
amount of uranium would be about enough to supply the annual 
reload needs of a nuclear electrical generating station with an output 
of about 350 megawatts (enough to supply power to a U.S. city with 
a population of about 300,000).

The plant input ("feed"), output ("product"), and waste ("tails") are 
indicated in Figure 1 for the above case, assuming that the input 
to the enrichment plant is natural uranium and the waste stream is 
depleted down to 0.2 percent uranium-235 in accordance with cur-
rent U.S. practice. The amount of natural uranium feed required is 
obtained by elementary arithmetic from a simple materials balance, 
equating the feed to the sum of the product and tails. However, it 
takes more than elementary arithmetic to compute how big an en-
richment plant is required to do a given job – in this case, to produce 
10 tons of 3.3 percent uranium-235 per year. 

93. This fuel concentration is within the usual enrichment range for use in a 
pressurized water reactor (PWR).
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The capacities of enrichment plants are measured in mass units of 
separative work (SW), for example, kilograms SW or tons SW. The 
separative work required to perform the task described above turns 
out to be about 50 tons SW per year. If a plant of this capacity were 
composed of gas centrifuges roughly like those apparently obtain-
able today in Europe94 – say, each rated at 5 kg SW per year – then it 
would contain a total of about 10,000 such machines.

Let us now suppose that the plant is perfectly flexible so that the 
machines can be rearranged to perform other enrichment tasks. Un-
der these circumstances, this same plant could, in principle, turn out 
as much as 220 kilograms of 90 percent uranium-235, using natural 
uranium feed and the same (0.2 percent) tails concentration.95 This 
production level could be improved by processing larger quantities 
of natural uranium feed material and depleting it less – that is, trad-
ing reductions in separative work for (substantial) increases in the 
quantity of feed and of tails. For example, by rejecting the depleted 
stream at a concentration of 0.6 percent (instead of the 0.2 percent 
utilized in U.S. plant calculations), the plant could produce about 
350 kilograms of 90 percent uranium-235 per year. This is accom-
plished by increasing the feed requirements from about 180 kilo-
grams feed per kilogram of product to about 800 kilograms feed 
per kilogram of product. Thus, production could be increased only 
about 60 percent at the cost of a 450 percent increase in feed require-
ments. This suggests that, for natural uranium feed, not much can be 
accomplished by changing the waste concentration within feasible 
limits.

94. Dr. H. Michaelis, Director-General for Research of EURATOM, described a 
proposed European centrifuge plant as comprising machines of "several kilo-
grams" annual separative work capacity. See "Quelques Perspectives d‘Avenir 
d’une Installation Europeenne d’Enrichissement," FAST Symposium, Milan, 
Italy, December 1968. Note, however, that the Nucleonics Week article quoted 
earlier (Nov. 20, 1969, p. 2) suggests a machine rating of about 2.5 kg SW per 
year.
95. These numbers can be calculated from standard tables of enriching services, 
See, for example, AEC Gaseous Diffusion Plant Operations, ORO-658, U.S. 
Atomic Energy Commission, February 1968, p. 37.
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However, a great production improvement could be achieved by 
using feed material that has already been enriched to a concentra-
tion of several percent uranium-235 rather than natural uranium. We 
shall take this up in the next section.

iii. The Value of Low-Enrichment Feed

Our previous example involved a small gas centrifuge plant with a 
separative capacity of about 50 tons SW per year. This is about the 
size that has been considered for small prototype plants in the Neth-
erlands and the U.K. We found that under standard conditions such 
a plant could produce enough slightly enriched uranium per year to 
refuel a 350 megawatt reactor, and that if the individual machine 
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connections were to be rearranged, it could produce about 200 to 
350 kilograms of 90 percent uranium-235 per year. In both cases, 
the feed material is assumed to be natural uranium.

Let us suppose now that the feed used has a higher concentration 
of uranium-235 than occurs in natural uranium. In Table 1, we list 
the feed and separative work requirements per kilogram of 90 per-
cent material for three possible low-enrichment feed materials and 
tails assays, as well as the two natural uranium cases previously 
discussed.

Table 1
Separative Work and Feed Requirements to Produce 1 Kilo-

gram of 90 Percent Uranium-235

 
As Amended

The 2 percent feed material is roughly representative of the degree 
of enrichment in boiling-water reactor (BWR) fuel, while the 4 per-
cent material is typical of pressurized-water reactor (PWR) fuel.

The major point of Table 1 is that, relative to the standard calcula-
tion (the fourth line) of separative work requirements to produce 
weapons-grade materials,96 the use of reactor-grade enriched ura-

96. For example, see C.J.H. Watson, "Centrifugal Uranium Isotope Separation 
and Nuclear Weapon Proliferation," 19th Pugwash Conference on Science and 
World Affairs, Sochi, 22nd to 27th October 1969.
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nium as feed can reduce separative work requirements to about 15 
to 30 percent of the nominal AEC requirement. This, in turn, means 
that under certain conditions the actual capability of a small enrich-
ment plant to produce weapons-grade materials can be a factor of 
from 3 to 7 greater than its nominal capability. Of course, the factor 
could be much larger (well over 10) with higher feed enrichment, 
but we have purposely restricted this example to feed concentrations 
(up to 4 percent) of uranium which will probably be commercially 
available in very large quantities. The Appendix contains a set of 
more detailed cases using other enrichment and tails assays.

From the data of Table 1, one can then calculate the production po-
tential for the hypothetical 50 ton SW per year plant. The results ate 
given in Table 2.

Table 2
Annual Military Potential of a 50 Ton SW Per Year Enrich-

ment Plant Using Low-Enrichment Feed

 

The results suggest that the military significance of even such small97 

97. Fifty tons SW per year represent a very small capacity; by contrast, the U.S. 
gaseous diffusion complex has a current capacity of 17,000 tons SW per year. 
See, e.g., Gaseous Diffusion Plant Operations, U.S. AEC, ORO-658, February 
1968, and Selected Background Information on Uranium Enriching, U.S. AEC, 
ORO-668, March 1969 for more detailed information on the U.S. gaseous diffu-
sion enrichment plants.
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plants as discussed above can be considerable. It is evident that the 
use of slightly enriched uranium feed greatly increases the weapons 
potential.

We should like to make several comments. First, some additional 
improvements in output quantities could be obtained by using a 
higher waste concentration with, say, the 4 percent feed. Of course, 
this would require a higher feed input quantity. (See the Appendix.)

Second, weapons may be manufactured by using material of lower 
than 90 percent concentration. Naturally, this would be at the price 
of lower weapon performance and/or increase in weight. Even so, 
this point should not be overlooked.

Third, these results scale almost linearly for small plants of larger 
SW capacity. Thus, a plant of 200 tons SW per year would have a 
production potential of about 4 times the results given for our ex-
ample.

Fourth, since a large fraction of the necessary separative work is 
already performed in the AEC’s efficient facilities at a charge of 
$26 per kg SW, even very expensive small separation facilities for 
enriching to weapons-grade material would not raise the cost by 
more than a small multiple of the AEC’s current price for "weapons-
grade" uranium. More to the point, the unit cost should be substan-
tially less than larger facilities designed to produce weapons-grade 
uranium from natural uranium.98

iv. Alternative Proliferation Possibilities 

It is necessary to place the method of upgrading slightly enriched 
uranium as outlined in this report in perspective with the more obvi-
ous method of diverting plutonium produced in civilian reactors.99 

98. Although the cost of material does not seem likely to be a decisive constraint 
on most potential nuclear powers.
99. We have in mind overt diversion in a relatively short period of time. We 
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Eventually, civilian plutonium will probably be so plentiful in vari-
ous forms that the existence of other ways to produce fissile material 
for weapons may become irrelevant. But in the time span considered 
in this report – the next decade – potential nuclear powers will be 
operating under many constraints. Any additional methods for the 
rapid production of fissile material could powerfully influence the 
assessment of risks and benefits of a nuclear weapons development 
program.

Since there are a number of difficulties inherent in the military use of 
plutonium normally produced in civilian power reactors,100 a poten-
tial weapons program is likely to include the production of its own 
relatively pure fissile plutonium. This would involve more rapid cy-
cling and reprocessing of fuel assemblies. In a large nuclear power 
economy based on natural uranium reactors (which can typically be 
refueled on-line – without shut-down) and with ample reprocessing 
and fuel fabricating facilities, this would be relatively easy.

If sufficient facilities were not immediately available, there would be 
a delay.101 If it were intended to make use of substantially the entire 
plutonium output of the civilian reactors, the more rapid cycling of 
fuel elements would require much larger facilities than those needed 
for a commercial nuclear power program. Because construction of 
much larger facilities would constitute an "early warning" signal, 

believe the covert diversion prospect for developing strategically significant 
numbers of nuclear weapons has been greatly exaggerated. It may be an intrigu-
ing topic for speculation, but the practical difficulties of organizing and carrying 
out all of the detailed steps leading to possession of clandestine weapons and 
delivery capabilities are enormous. The principal incentives to covert diversion 
are probably found in certain small countries (such as Israel), where several low-
performance weapons might constitute a strategically meaningful capability.
100. This material typically contains high concentrations of some non-fissile 
isotopes of plutonium (mainly plutonium-240), which are exceedingly undesir-
able in military applications. The presence of plutoniun-240 leads to so-called 
"predetonation" effects, which result in lower warhead yields and less predict-
able performance.
101. Indeed, relatively "clean" plutonium production would require roughly an 
order-of-magnitude increase in both fuel fabrication and reprocessing capacities.
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nations aspiring to nuclear military power might forego this route, 
and thus the useful plutonium production capacity might be smaller 
than the potential maximum rate.

The difficulties are compounded if the civilian nuclear program is 
based on U.S.-type light water reactors fueled with slightly enriched 
uranium. These reactors have to be shut down when refueled and 
therefore lend themselves less easily to the production of fissile plu-
tonium for military programs. For this reason, the United States has 
preferred that foreign nations base their nuclear power programs on 
such reactors.102 The U.S. commercial monopoly on enrichment ser-
vices further ensures that these reactors will not be misused, since 
foreign countries will have to obtain reload fuel from the United 
States, thus providing a gross check on the "peaceful" nature of for-
eign programs.

Let us now ask how the situation is altered by the introduction of 
even fairly small uranium enrichment facilities such as are now 
being contemplated by a number of countries. It is instructive to 
consider a sample nuclear power program in order to compare the 
potential attractiveness of several ways of obtaining fissile material 
for weapons.

Imagine a nuclear power program based on light water reactors with 
an electrical generating capacity of about 5000 megawatts (say, for 
Germany or Japan around 1975). Suppose there exist domestic fuel 
reprocessing facilities with a capacity of about 200 tons per year, 
adequate for the entire fuel discharge under normal commercial        
operation.103

Suppose, in addition, that there is available a small gas centrifuge 
enrichment plant with a capacity of 100 tons SW per year, which 
could supply less than 20 percent of the enrichment needs of the 
reactors.104

102. Aside from normal economic interests.
103. We are assuming about 3.3 percent enrichment.
104. A small centrifuge plant designed to supply just enough low-enrichment 
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The reactors would produce about 1000 kilograms of plutonium per 
year under normal commercial operation. This plutonium would 
contain on the order of 30 percent plutonium-240. To keep the plu-
tonium-240 content below about 10 percent (which is still not very 
good "weapons-grade" plutonium) the fuel exposure would have to 
be limited to about one-sixth the burnup level of normal commercial 
operation. Thus, about six times as much fuel fabrication and repro-
cessing capacity would be needed to carry out this process. More-
over, the plutonium production would not be markedly increased, as 
the more rapid plutonium buildup in the early irradiation period105 
would be counterbalanced by the six-fold increase in shutdown 
times (3 to 4 weeks each) for refueling. 

As Amended

However, it should be noted again that both fuel fabrication and re-
processing facilities of several times greater capacity must be avail-
able in order to get even moderately "clean" plutonium, and also that 
sufficient enriched uranium for the increased throughput of fuel ele-
ments must be on hand. Such capacity augmentations would seem 
likely to generate some early-warning signals substantially before 
the facility expansions could accommodate the higher output.
 
Alternatively, a country would be faced with the necessity of uti-
lizing "reactor-grade" plutonium of relatively high plutonium-240 
content. The greater technical difficulties that this program implies 
relative to either "weapons-grade" plutonium or enriched uranium 
programs might make this an unattractive option.

As Amended

uranium for the annual refueling of a 1000 Mwe reactor would probably have an 
annual separative work capacity of about 130 tons.
105. There is a slowdown in the net rate of plutonium formation over time as 
an increasing portion of the energy comes from fissioning of plutonium. Thus 
a curve of total plutonium in the core versus irradiation time increases at a de-
creasing rate, approaching an asymptote for long burnups.
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This would require a feed of about 100 to 400 tons of natural ura-
nium (in the form of UF-6), depending on the tails assay.

On the other hand, if a source of enriched uranium were available, 
the production potential could be greatly increased.

As Amended

This would require about 80 tons of 3.3 percent uranium, or about a 
seven-month inventory for 5000 Mwe of reactors.106 In other words, 
an enrichment facility which can barely supply enough enriched 
uranium to fuel one 1000 Mwe reactor, if fed with enriched ura-
nium, can compare quite favorably with plutonium production from 
reactors totaling 5000 Mwe.

We do not want to push this point too far. The foregoing discussion 
is not meant to suggest that the difficulties with plutonium cannot 
be surmounted, or that the use of enriched uranium is necessarily 
preferred. By adjusting parameters suitably, one can find cases in 
which one or another alternative would be preferred. But clearly, 
there are many plausible circumstances in which the possibility of 
upgrading slightly enriched uranium would be of major importance 
for a potential weapons program.

It should be added that plutonium weapons differ fundamentally 
from the simplest high-enrichment uranium weapons. A plutonium 
weapon necessarily requires the development of implosion tech-
niques107 for fissile material by use of chemical explosives. By com-
parison, a simple gun-type uranium weapon merely requires force-
fully propelling two blocks of nuclear material together to form a 
supercritical mass.108 The gun-type design is inefficient in the use of 

106. Mwe, megawatts of electrical power.
107. That is, explosives surrounding the fissile material must be designed and 
detonated to produce a precisely converging spherical wave, rapidly compress-
ing the fissile material to critical conditions.
108. See, for example, the item "Weapons (nuclear)" in J. F. Hogerton, The 
Atomic Energy Deskbook, Reinhold Publishing Company, N.Y., 1963.
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fissile material. It would be an unlikely choice for any but the least 
technologically skilled country, or for those in a hurry. For the latter, 
the gun-type weapons could serve to provide an interim force, pend-
ing the (probably lengthier) development of implosion-type weap-
ons. These circumstances might apply to both highly advanced and 
less advanced countries.

v. Possibilities for the Spread of Uranium Enrichment Technology 

We have noted in the Introduction the existence of research and de-
velopment programs aimed at commercial development of gas cen-
trifuge enrichment technology. At present date, the proposed tripar-
tite efforts of the Netherlands, U.K., and West Germany appear to 
represent the closest approach to commercial feasibility. Whether 
the proposed centrifuge pilot plants will be built and whether the 
performance of these plants will lead to commercial scale enrich-
ment facilities are open to question. The gaseous diffusion method 
competes less with centrifuge methods in Europe than in the U.S., 
both because the U.S. reportedly has better diffusion technology and 
because power costs in Europe are much higher.109 Thus, the centri-
fuge may be more suitable to European needs than it would be for 
expansion of U.S. facilities.

One must next raise the issue of the extent to which the commercial 
development of gas centrifuge enrichment technology in one or a 
few countries would lead to the export to other countries of small 
enrichment facilities. The members of the tripartite agreement have 
already indicated that they would welcome future participation by 
other European countries in further enrichment projects. Moreover, 
should the Non-Proliferation Treaty enter into force in the near fu-
ture, the provisions of Article IV (the so-called peaceful nuclear as-
sistance provisions) could be cited by the prospective purchasers as 
calling for free commercial exchange of peaceful-purpose technolo-

109. The centrifuge method 1s expected to require only about one-tenth the 
electric power input of gaseous diffusion (for which power costs represent about 
one-fourth of the total separations cost).
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gy. They could also be adduced by the developers of the technology 
as a justification for the export of small facilities (and perhaps the 
technology of centrifuge manufacture as well) to lesser nations. So 
long as the peaceful-purpose provisions of the NPT (Articles I and 
II) are met, and a safeguards agreement in force, there appears to be 
no barrier to the spread of small national enrichment facilities. Pri-
vate conversations with various Europeans involved in nuclear ener-
gy matters lead us to believe that they would support these views.110

Finally, we must note two factors that may create additional in-
centives for the spread of national enrichment facilities. First, it is 
possible that sales of enrichment facilities or technology to less ad-
vanced countries under "appropriate" NPT safeguards could serve 
to offset a part of the research and development costs or even of the 
production costs incurred by the initial (West European?) develop-
ers. And second, it is entirely possible that possession of a small 
national enrichment facility might become the next form of nuclear 
energy status symbol among less-developed nations,111 much as the 

110. The following exchange concerning the tripartite gas centrifuge effort took 
place in the House of Commons on 18 February 1969 (see Atom, April 1969, p. 
89):

Mr. Judd: Does my right hon. Friend agree that these developments 
provide a loophole through which the proliferation of nuclear weap-
ons could take place, and that the international form of cooperation 
proposed could unfortunately result in increased East-West tension? 
Has not the time therefore come for the Ministry of Technology and 
the Foreign Office to get together in proposing ways in which the scope 
and powers of inspection of the International Atomic Energy Agency 
could be extended?

The Prime Minister: My right hon. Friends have been very close to-
gether on all these matters from the very outset of the problem. I have 
been very much concerned with it myself from the moment that my 
hon. Friend the then Minister of Technology informed me more than 
two years ago of the breakthrough British scientists had achieved in this 
respect. I do not share my hon. Friend’s anxieties about the possible 
proliferation of nuclear weapons arising from the tripartite cooperation 
which we are having in the civil use of nuclear energy. 

111. It also is conceivable that a country might try to use the acquisition of, or 
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nuclear power reactor was several years ago until its status value 
was diminished by its more widespread acquisition.

Availability of Low-Enrichment Uranium 

A new AEC policy on reactor-grade enriched uranium supply, an-
nounced on November 6, 1968, provides that the U.S. AEC will 
routinely permit foreign users to stockpile slightly enriched uranium 
up to five years in advance of needs.112 This policy allows foreign 
owners to maintain a five-year forward inventory for existing needs 
and capacity additions planned for that period. It was further stated 
that the AEC "would be glad to consider proposals for inventories 
covering even longer periods than this."113

This policy was formulated in large part to counter the "security of 
supply" argument. Thus, there is some prospect for the "security of 
supply" issue to encourage both stockpiling enriched uranium and 
building small enrichment plants as a hedge against the necessity of 
rapidly increasing national enrichment capacity. In this sense, the 
small enrichment plant might be justified as providing experience 
in the operation of enrichment facilities and may further lead to the 
development of indigenous centrifuge manufacturing capabilities as 
well. And the stockpile, in turn, would provide a grace period during 
which the physical expansion of enrichment facilities could be af-
fected, so that an interruption of a country’s normal enrichment sup-
ply channels would not lead to (as severe) an internal energy crisis.

Of course, stockpiling is expensive – it ties up substantial funds in 
inventory, and, under customary accounting rules, generates sub-
stantial working capital costs. There is now little commercial incen-

even the plans for acquiring, a small plant to draw the attention of the major 
powers (especially the U.S.), and so secure some bargaining leverage or conces-
sions in other nuclear energy areas (e.g., Plowshare) or other economic matters.
112. Nuclear Industry, Nov.-Dec. 1968, pp. 76~78.
113. Ibid. Quotation attributed to AEC Commissioner Wilfrid E. Johnson.
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tive to utilize the AEC’s stockpile offer114 because the near-term de-
mand for enriched uranium is still very small relative to the existing 
under-utilized AEC diffusion plant capacity.115 However, as more 
of the AEC’s capacity becomes committed, the option may seem 
increasingly attractive. Moreover, substantial stockpiling might 
precede the acquisition of enrichment facilities, so that stockpiles 
and enrichment plants might coexist, even if it were U.S. policy to 
terminate the stockpile option if a country obtained even a small 
enrichment capacity.

vi. Policy Implications and Options 

Any decision by a would-be nuclear power to develop nuclear 
weapons will be strongly influenced by the prospects of doing so in 
a relatively short time. The period between the first clear external 
evidence of a nuclear weapon program and the actual deployment 
of a relatively secure, strategically meaningful force will be a pecu-
liarly vulnerable one for any future potential nuclear power. Every 
effort will probably be made to shorten this interval. It also appears 
likely that if possible parallel options will be exercised to reduce the 
risk of failure. To this end such countries will be induced to make 
use, insofar as possible, of all materials and facilities already in exis-
tence in the civilian nuclear power program, and, within constraints, 
to take advantage of those that minimize the time to reach some 
meaningful force level.

While the U.S. cannot absolutely prevent the making of nucle-
ar weapons by countries with more than modest nuclear power 

114. However, the F.R.G. has arranged to buy $50 million worth of enriched 
uranium for stockpiling as part of a soon-to-be signed offset agreement to help 
pay for the U.S. military establishment in Germany. See Nuclear Industry, July 
1969, p. 9. This would correspond to about 250 tons of 3 percent uranium-235. 
See also Nuclear Industry, September 1969, p. 32. The enriched uranium would 
be stored in the form of UF, and would be unavailable for use in reactors for "at 
least six to eight years."
115. Currently, the AEC diffusion plant complex operates at only about one-third 
of its full rated capacity of 17,000 tons SW per year.
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programs,116 a lengthened lead time and a narrowing of options will 
act as a deterrent because it will expose the prospective nuclear 
power to greater dangers.

Enriched Uranium Stockpiles 

Ideally, one would like to make stockpiles of slightly enriched ura-
nium unavailable except when they are ready to be fabricated into 
fuel pellets.117 Since no foreign country has yet made use of the five-
year stockpile offer,118 it may still be possible to establish some more 
favorable custodial arrangements over the stockpiled material.

As indicated earlier, the West Germans are in the process of acquir-
ing some enriched uranium as part of their required purchases in the 
U.S. to offset part of the costs of stationing U.S. military forces in 
West Germany. Of course, any low-enrichment uranium provided 
by the U.S., whether for immediate use or for stockpile, would be 
subject to safeguards of some sort (Euratom, IAEA, or those under 
the NPT). The safeguards problem is to verify that stockpiled mate-
rial (in the form of solid UF-6 in large containers) has not been tam-
pered with during the interval between inspections. But, annual or 
semiannual inspections (as for reactor facilities) may be of little real 
assurance.119 In addition, since the material apparently will be under 
the physical control of the host country, its use as feed material to 
a weapons program in time of crisis will involve no difficulty other 
than the technical abrogation of the safeguards agreements.

Alternatively, one could imagine depositing the enriched uranium 

116. At any rate, short of military action.
117. As we have indicated earlier, reneging on the stockpile offer would prob-
ably have adverse effects. 
118. As indicated earlier, the West Germans are in the process of acquiring some 
enriched uranium as part of their required purchases in the U.S. to offset part of 
the costs of stationing U.S. military forces in West Germany.
119. That is, determination by an inspector that an irregularity existed might 
coincide with (or even follow) the acquisition of substantial numbers of nuclear 
weapons. Since the avowed purpose of the safeguards is to provide "early warn-
ing," the timing of events would be crucial. 
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with a third party who would be charged with safeguarding and ac-
counting responsibility and who would release uranium from the 
stockpile to the owning country only as needed for its peaceful nu-
clear program. Ideally, the third party would be the relevant inter-
national safeguards organization itself. Material for future use could 
be placed in special depositories (perhaps similar to bonded ware-
houses) at several convenient points with no one but duly authorized 
agents of the international safeguards organization permitted access 
to the depot.

Moreover, one need not have a special warehouse in each country 
that might engage in stockpiling; a few regional warehouses in care-
fully chosen locations should suffice. The transshipment and storage 
costs should be small, and the net effect could be defrayed in several 
ways.

The major benefit of such a system is to confer ownership but not 
control of the material, while overcoming the "security-of-supply" 
objections raised by its "storage" in the U.S. The establishment of 
enriched uranium stockpile depositories under the control of an in-
ternational safeguards organization does not appear tantamount to a 
reversal of any of the key provisions of the U.S. stockpiling offer. 
Thus, it could hardly be charged that the U.S. was reneging on its 
offer to permit countries to purchase material in excess of current 
needs as a hedge against unforeseen interruption of U.S. enrichment 
services.

Enrichment Facilities 

The facts presented in this report add weight to the argument that 
the U.S. should seek to limit the spread of enrichment facilities and 
technology that lend themselves especially to small-scale applica-
tion. It is not obvious, however, what is the best way toward this 
end. The difficulty is that the U.S. no longer enjoys a monopoly of 
enrichment technology and cannot effectively inhibit research and 
development activities in other countries. At present, advanced de-
velopment efforts are under way in some four or five other countries. 
These are all industrialized and technologically advanced nations, 
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and, given their present incentives, their activities could not easily 
be curtailed by U.S. pressures.

We have focused primarily on the gas centrifuge method of uranium 
enrichment, both because that is the method already under develop-
ment and because it is likely to lead ultimately to small national 
enrichment facilities. Should any of the countries developing gas 
centrifuge enrichment achieve even limited commercial success, 
their incentive to export this technology might become intense.120 

Since gas centrifuge technology will not be under the sole and direct 
control of the U.S., the best that can be done is to seek new ways 
to reduce the incentive for developing this new technology com-
mercially.

One way of accomplishing this might be to assist these countries 
in other areas of uranium enrichment technology. This is scarcely 
a new idea.121 It has been discussed in various forms for some time 
both here and abroad, and is apparently being reconsidered at the 
present time in the U.S, Government.122 This is an enormously com-
plicated issue. Of particular concern will be the number of partici-
pants, the form of agreement, and the extent to which partial owner-
ship of the enrichment facility requires access to classified aspects 
of the technology. We cannot discuss it fully here, but we should like 
to make several short comments.

1. It is becoming increasingly evident that agreement on control 
measures over gas centrifuge technology can be obtained only if 
the U.S. is prepared sufficiently early to compromise its position 
as sole-source supplier of enrichment services, a compromise that 

120. See "European Centrifuge Partners Will Sell Enrichment Technology," 
Nucleonics Week, December 25, 1969, p. 2.
121. See, e.g., J. R. Schlesinger and A. Kramish, A Gaseous Diffusion Plant for 
Europe? Problems and Suggestions for U.S. Policy (U), The RAND Corpora-
tion, RM~4908-ISA, May 1966 (Confidential).
122. "AEC Considering Export of Gaseous Diffusion Barrier," Nuclear Industry, 
July 1969, p. 4. This article refers to testimony by AEC Chairman Glenn Sea-
borg at Joint Committee on Atomic Energy’s July 8-9 hearings. See also "AEC 
Diffusion Technology for Europe?" Nuclear Industry, August 1969, p. 6
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would involve some access to our gaseous diffusion technology.123 

This would probably entail construction of new commercial dif-
fusion plants outside the United States. However, possibilities for 
multinational ownership (and, therefore, for economies of scale and 
of location) exist, and it may still be feasible both to control access 
to the more sensitive elements of the diffusion technology through 
U.S. involvement in such a project, and to reduce the importance of 
the "security-of-supply" argument.

To ensure international inspection of foreign, particularly national, 
enrichment facilities it may also be necessary to compromise on the 
issue of international inspection of the U.S. gaseous diffusion plants. 
In a December 2, 1967, address on the NPT President Johnson stat-
ed that he wished to make clear to all that "the United States was 
not asking any country to accept safeguards that it was unwilling 
to accept itself." He excluded facilities with direct national security 
significance, which may be interpreted to include the gaseous dif-
fusion plants. Other countries can be expected to make use of any 
ambiguities in U.S. policy to bolster their own position. They may 
argue that the U.S. enrichment plants are now mainly civilian fa-
cilities and if they are not to be inspected, then foreign enrichment 
facilities should also not be inspected.

2. It would be unrealistic to expect the West Europeans and Japanese 
to give up entirely their gas centrifuge development programs in 
return for access to U.S. gaseous diffusion technology or even U.S. 
participation in their enrichment efforts. However, satisfaction with 
the capacity and cost terms of a new plant could lead to reduced gov-
ernment R & D support for competing technologies. In any event, a 
principal objective of U.S. technology sharing should be to secure 
a definite commitment by all parties not to engage in the unilateral 
transfer of enrichment technology or facilities. Otherwise, we may 
find both enrichment technologies being proliferated abroad.

123. Which is of less concern from the point of view of proliferation since small 
facilities are extremely expensive, and diffusion facilities to produce low enrich-
ment uranium are less easily converted to produce highly enriched uranium.
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3. It is important that a multinational consortium include those coun-
tries with substantial interest in and prospective demand for enrich-
ment services, especially those which might otherwise be tempted to 
pursue alternative technologies. In this regard, it would be particu-
larly dangerous to exclude Japan from arrangements that are made 
available to West European countries.

Investment decisions that may be made abroad in the next few years 
will be difficult to reverse, once taken. The bargaining leverage the 
U.S. presently enjoys through its superior technology may then be 
seriously weakened by the pace of events elsewhere. We believe 
that enough common interests can yet be found among those tech-
nologically advanced countries, increasingly dependent on commer-
cial uses of nuclear energy, so that the possibilities for proliferation, 
especially among the less technologically advanced countries, can 
be significantly reduced.

Commercial Highly Enriched Uranium 

The analysis in this report has assumed civilian nuclear power pro-
grams based on U.S.-type light water reactors or similar reactors 
fueled with slightly enriched uranium. A whole new range of prob-
lems would be created by a future "peaceful purpose" demand for 
uranium of enrichment well above the levels typical of present pow-
er reactors. The chief near-term possibility is the high-temperature 
gas-cooled reactor (HTGR), of which type the U.S. has at present 
one in operation (Peach Bottom) and one under construction (Fort 
St. Vrain). These reactors, now nearing commercial development 
in the U.S., use a composite nuclear fuel, part thorium, and part 
"weapons-grade" uranium, dispersed in large graphite blocks.124 The 
HTGR shows some promising technical features which, in a few 
years, may make it competitive with present water reactors (or may 
lead to sufficiently high projections of future competition to be at-
tractive to foreign customers).

124. About 2000 kg of approximately 90 percent uranium-235, easily extractable 
by chemical means, would be contained in a 1000 megawatt reactor.
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If other nations acquire HTGRs,125 they may also acquire indepen-
dent enrichment facilities explicitly for the production of the highly 
enriched uranium center pins, for much the same reasons that they 
would seek facilities for producing reactor-grade uranium for light-
water reactors. Indeed, pressures for the acquisition of enrichment 
facilities may be greater in this case, since the U.S. may be reluc-
tant to supply large quantities of highly enriched uranium. A simple 
way to avoid these problems in the future would be for the United 
States to continue to limit support of reactor types that are fueled 
with highly enriched uranium, and to discourage export possibilities 
abroad.

125. And one must remember that supplier nations (including the U.S.) have 
never insisted upon a rigorous economic justification for providing a nuclear 
power plant to a less-developed country. Had they done so, there would be fewer 
around.
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Appendix

Separative Work and Feed Required to Produce 1 Kilogram of 
90 Percent Uranium-235 for Various Feed and Waste Concen-

trations
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"Nuclear Proliferation and 
Reprocessing"

Victor Gilinsky
Hearing before the Subcommittee on International 
Security and Scientific Affairs of the Committee on 
International Relations, House of Representatives, 

Ninety-fourth Congress, Second Session
June 7, 1976

Statement of Dr. Victor Gilinsky, Commissioner, U.S. Nuclear 
Regulatory Commission 

Mr. Chairman, I am very pleased to join you here today to 
discuss international nuclear safeguards. I should like 
to stress at the outset that I am not here representing the 

Nuclear Regulatory Commission, and that these remarks reflect my 
own views. 

International safeguards problems arise in large part because almost 
all nuclear power reactors which generate electricity also produce 
plutonium-a material which will support a nuclear chain reaction. 

If separated from the spent reactor fuel, plutonium can be used to 
supplement the normal uranium fuel for these reactors, or it may be 
stored for future use, possibly to fuel "breeder" reactors. 

The economic attractiveness of the use of plutonium as fuel in the 
near future is yet to be demonstrated. Nevertheless, many nations 
have recently become interested in the possibility of reprocessing 
their spent reactor fuel to extract its plutonium, either domestically 
or, where domestic facilities are lacking, in the facilities of other 
countries.

This development threatens to lead to a buildup of sizable stockpiles 
of the separated element, stored against a number of possible future 



145Chapter 2

peaceful needs. There are, however, dangers inherent in this devel-
oping situation since plutonium is also a nuclear explosive, and the 
amounts produced in the course of the operation of civilian reactors 
are very large, by any measure, in terms of its explosive potential. 

Once this material is separated and stored, for whatever purpose, 
it can be appropriated suddenly and without warning for the man-
ufacture of explosives. Unfortunately, once plutonium has passed 
the separation stage in the fuel cycle, the international safeguards 
system now available cannot be counted on, in my view, to provide 
adequate protection against such appropriation.
 

Agreements for Cooperation: Requirements Outlined 

From the beginning of this Nation’s civilian nuclear export program, 
the United States has sought to protect against the use of exported 
nuclear materials and equipment for military purposes. 

The principal mechanism for achieving this objective has been our 
agreements for cooperation with our nuclear trading partners; all 
U.S. exports of nuclear reactors and fuel must be made in accor-
dance with such agreements. 

These agreements require, first of all, that the importing nation as-
sure the United States that fuel and reactors transferred under the 
agreement, and plutonium produced during the course of reactor op-
eration, will be used only for peaceful purposes. 

It must be emphasized, however, that the United States has never 
viewed peaceful use assurances to be sufficient in themselves, to 
provide the security needed as a basis for export of reactors and their 
fuel. 

Rather, we have insisted from the outset that each agreement for 
cooperation-with the exception of those with Britain and Canada 
provide for the application of safeguards over our nuclear exports.
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Safeguards Designed to Ensure Compliance 

These safeguards, which take the form of material accounting and 
inspection, and are now almost entirely administered by the Inter-
national Atomic Energy Agency, are designed to ensure compliance 
with the pledges given in the agreements, and to deter their viola-
tion. 

Implicit in the long-standing safeguards requirements in the agree-
ments, and more recently in the Non-Proliferation Treaty, has been 
the recognition that circumstances may arise in which a nation might 
be tempted to disregard its peaceful use assurances to the United 
States or other nations, and that this possibility must be contem-
plated in assessing the adequacy of safeguards. 

This imposition of such safeguards in particular instances does not 
imply a questioning of the good faith of the assurances they support. 
It is, rather, a recognition of the need for a measure of international 
discipline if nuclear energy is to be exploited in a manner consistent 
with international security. 

In assessing the adequacy of safeguards as a protection against ap-
propriation for military purposes of nuclear material stockpiles, it is 
important to understand that a nation tempted to disregard its peace-
ful use assurances is not prevented from doing so by the safeguards 
system. 

Rather, as the President pointed out last year in a report to Congress, 
these systems are designed to sound an alarm, and thereby discour-
age "national diversion of nuclear material from peaceful applica-
tion by the risk of early detection." 

Discouraging Diversion of Nuclear Material 

The rationale of safeguards, and this is a critical point, is that the 
discovery by the international community of a breach of peaceful 
use assurances, well before the violator can attain an actual nuclear 
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weapons capability, exposes him to risks of international reaction 
which may frustrate his purpose. 

Safeguards effective in this sense provide added confidence to all 
countries, particularly suppliers and neighbors, that a nation is not 
likely to violate its assurances in the first instance. 

Where only the reactors and the low-enriched uranium which fuels 
them are involved, material accounting and inspection safeguards 
can provide this added margin of security because any plutonium 
produced by the reactors’ operation is contained in spent reactor fuel 
and is still many time-consuming steps away from a form usable for 
nuclear explosives. 

Accounting and Inspection for Separated Plutonium Is Open to 
Question 

Where, however, in addition to reactors and low-enriched fuel, a 
nation has access to stockpiled, separated plutonium, or to facili-
ties which permit rapid separation of plutonium from spent fuel, the 
value of accounting and inspection as safeguards to deter a sudden 
switch from peaceful to military use is open to question. 

Safeguarded, or alarmed, plutonium, although it may have been 
stockpiled against entirely peaceful future applications, is neverthe-
less but a short step away from use as an explosive. 

Should the owner decide, for whatever reason, on a sudden move to 
appropriate the material for illicit purposes, the time between diver-
sion of plutonium and completed weapons can be sharply reduced to 
what might be a matter of weeks, or conceivably days.

Under these circumstances, even if it were assumed that IAEA in-
spection and monitoring systems were improved to the point that 
they immediately and unambiguously signaled any violation, it is 
hard to imagine that an international reaction could be mustered be-
fore the assembly of nuclear weapons were completed.
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This inability to provide a sufficiently early warning to permit such 
a response seriously undermines the deterrent effect of accounting 
and inspection safeguards where separated plutonium is involved. 

Certain IAEA Safeguards Termed Insufficient 

Consequently, unless other types of controls are in place, these ac-
counting and inspection safeguards, even if substantially upgraded, 
cannot perform their intended function of reinforcing peaceful use 
assurances in this context and, therefore, cannot provide the addi-
tional measure of protection the United States has always sought. 

A number of new Americans and international initiatives plainly, 
even if only implicitly, reflect the view that traditional IAEA safe-
guards, while vital, are insufficient in themselves where national re-
processing and stores of separated plutonium are concerned. 

The best known of these is perhaps Secretary Kissinger’s proposal 
regarding multinational fuel centers before the United Nations Gen-
eral Assembly in September 1975. 

Others include agreements for cooperation currently under nego-
tiation, in which the United States is seeking to obtain increased 
protection, including in some cases the requirement that produced 
plutonium be stored outside the recipient country. 

Additionally, the United States has maintained a policy of restricting 
export of reprocessing facilities and of discouraging other supplier 
nations from doing so, even though these facilities would be cov-
ered by IAEA safeguards. 

Moreover, the IAEA itself has apparently recognized that new mea-
sures are required to safeguard separated plutonium effectively and 
has embarked on a study of internationally supervised storage of 
spent fuel, multinational fuel cycle centers, and similar schemes. 
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IAEA Surveillance of Reprocessing and Plutonium Storage Is           
Inadequate 

Whatever may have been the role of IAEA safeguards in the past, 
therefore, there is an increased awareness that in the emerging con-
text of reprocessing and plutonium storage IAEA surveillance of 
material, standing alone, cannot provide adequate protection against 
the sudden appropriation of nuclear material for military purposes. 

In essence, certainty as to the whereabouts and current status of 
stockpiled nuclear explosives under national control does not offer 
security against their future misuse. 

Moreover, if ineffective safeguards, that is, safeguards which cannot 
be counted on to provide reliable early warning of illicit activity, are 
applied in a country, its neighbors may feel compelled to match that 
country’s capability to shift rapidly from peaceful to military uses. 

A situation in which many states are so poised will inevitably con-
tribute to worldwide tension, and it is clearly a situation we should 
like to avoid. 

I believe we can ensure that our own exports not contribute to such 
a state of affairs only by demanding a strict standard of effectiveness 
for international safeguards systems and limiting those activities 
which intrinsically cannot be adequately safeguarded. 

Only in this way can we keep our growing international nuclear 
trade compatible with the constraint we have always insisted on, 
that our nuclear export activities not contribute to the further spread 
of nuclear weapons. 

Thank you, Mr. Chairman. 

[Whereupon, at 12:05 p.m., the subcommittee adjourned, subject to 
call of the chair.] 
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[Subsequent to the hearing, the following comments on the pro-
posed legislation were submitted by Dr. Gilinsky:] 

COMMENTS ON THE PROPOSED AMENDMENT BY DR.   
VICTOR GILINSKY 

I am providing comments on your proposed amendment to the Ex-
port Administration Act Amendments of 1976. The availability of 
the added controls on U.S. nuclear exports which your amendment 
seeks to effect would put the United States in a much stronger posi-
tion with regard to preventing the use for nonpeaceful purposes of 
plutonium produced in exported facilities. 

Specifically, I believe that the safeguards protection against such 
misuse of U.S.-supplied facilities would be greatly strengthened 
if the United States were to retain control over the reprocessing 
of fuel used in the reactors exported by this country, a matter ad-
dressed by sections 15(b)(1) and 15(b)(2) of the proposed amend-
ment. I have stressed the need for such control in a recent dissenting 
opinion concerning the export of a reactor to a non-NPT country. 
The consequences of the application of such conditions universally, 
as provided in section 15(b)(1), and their imposition immediately 
and without exception to all reactor exports, as provided in section 
15(b)(2), however, are not entirely foreseeable and I believe some 
flexibility or qualification in these requirements may be appropri-
ate. It should also be added that while such controls may be needed 
at present, at some future time international controls may well be 
strengthened to the point where they would provide an acceptable 
substitute. Your amendment could reflect this by providing for U.S. 
control until such a substitute were available, as determined, for ex-
ample, by the Congress.

Information on the status of inventories of nuclear explosive mate-
rial, provided for in section 15(b)(1)(B), would offer this govern-
ment useful information it does not now routinely obtain. Since 
little more than data on total quantities of the materials would be 
involved, I see little reason why provision of this information should 
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complicate conduct of peaceful nuclear activities. 

As I understand the intent of section 15(b)(3), it is to correct pos-
sible ambiguities in existing Agreements for Cooperation regarding 
the use of U.S.-origin material and equipment for nuclear explo-
sives. I believe the proposed language will accomplish this impor-
tant purpose.

Finally, as I indicated in my testimony, I also hold to the view, im-
plicit in section 15(b)(4) of your proposed amendment, that the ef-
fectiveness of international safeguards depends on their ability to 
provide warning of diversion which is sufficiently early to permit an 
international response before nuclear weapons have been obtained. 
The practical effect of making this standard explicit and applying it 
strictly will be to foreclose reprocessing of U.S. fuel and fuel irradi-
ated in U.S.-supplied facilities by importing nations until technolog-
ical and institutional arrangements to permit effective safeguarding 
can be developed and are in place. I regard the innovations neces-
sary to accomplish this as possible, even though we do not at present 
see our way clearly to their application.

It would be desirable, however, to incorporate language in Sec-
tion 15(b)(4) to allow some flexibility in application of this section. 
For example, although I believe an early warning period of several 
months or more is desirable, the 90-day standard set forth in this 
section implies a degree of precision in estimating the time neces-
sary for the manufacture of nuclear explosives which may be diffi-
cult to achieve. One alternative would be to replace the warning "90 
days prior to" the manufacture of an explosive device by a warning 
by "well in advance of" this event, provided it is understood that this 
is not meant to allow erosion of the basic standard.

Let me thank you again for the opportunity to testify before your 
subcommittee and to offer these further comments on this important 
legislation. 
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"Plutonium, Proliferation and 
the Price of Reprocessing"

Victor Gilinsky
Foreign Affairs
Winter 1978/79

Europe and the United States have parted company on the ques-
tion of reprocessing spent fuel from nuclear power reactors, 
particularly as it applies to the separation and export of pluto-

nium. The decisions to proceed with the construction of new plants at 
Windscale in Britain and La Hague in France, designed in large part 
to provide this service for non-nuclear-weapon countries, run counter 
to the U.S. conviction that restricting separation and trade in plutoni-
um is essential, at least until more effective controls can be devised.

History, unlike physics, does not allow for controlled experiments, so 
we may never know how things would have turned out had the British 
and French acceded to the American plea that a commitment to large-
scale reprocessing be deferred. I do not propose here to rehash the 
arguments over whether these European decisions should have been 
taken. What I would like to do is to explore their implications for our 
common effort at control over the proliferation of nuclear weapons.

There is no disagreement among the United States, Britain and 
France that reprocessing plants in non-nuclear-weapon states should 
be discouraged. The British Foreign Secretary, Dr. David Owen, 
told Parliament during the Windscale debate that Britain had "never 
made such a sale, nor do we intend to do so." The recently reported 
mutual reexamination of a transaction involving the sale of repro-
cessing facilities by France to Pakistan is welcome news. There is 
disagreement among us, however, over whether provision of plu-
tonium services for export helps the effort to contain proliferation.

The situation is not without its ironies: much of the spent fuel the 
United States hopes will not be reprocessed prematurely is in fact 
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under its putative control. It is derived primarily from fuel sup-
plied under agreements that require American approval for its re-
processing and for the subsequent return of plutonium to its own-
ers. The granting of such approvals is subject to strict criteria 
under the U.S. Nuclear Non-Proliferation Act of 1978. The law 
treats the European member countries of EURATOM as a single 
entity, and provides certain exemptions where U.S.-supplied fuel 
moves inside that community. Reprocessing carried out for non-
EURATOM countries, however, is subject to an American veto.

During the period following the announcements by Presidents 
Ford and Carter, in October 1976 and April 1977 respectively, of 
new U.S. policy on plutonium separation - and in some cases after 
the passage of the new U.S. nonproliferation law early in 1978 - 
the Europeans entered into a number of export reprocessing con-
tracts. The United States, as part of its effort to persuade others to 
join in a deferral of reprocessing, had invited broad international 
participation in a two-year study of technical alternatives to plu-
tonium. In addition to this effort to take some of the sting out of 
the tough new U.S. policies, the major industrial countries - the 
U.K., France, West Germany and Japan - were assured that ongo-
ing nuclear commercial activities were not expected to be "turned 
off" during this period. Unfortunately, the European reproces-
sors, determined to proceed with their new plants, either failed to 
perceive the implication of American decisions for their own ex-
port plans, or concluded they did not present serious obstacles.

The result was to put the United States in a box: strict consistency 
with its stated policy against premature reprocessing meant with-
holding assent to the transfer of spent fuel (arising from U.S.-sup-
plied fuel and reactors) to the European plants, thereby pulling the 
rug from under close allies and friends. But total acquiescence in the 
fulfillment of the contracts implied acceptance of defeat in the effort 
to control reprocessing and the widespread use of plutonium be-
fore adequate protection is in place. In the circumstances, a middle 
course was chosen: permission to transfer spent fuel to the Euro-
pean plants will be granted in certain cases, but strict conditions will 
be imposed on the eventual return of plutonium to its owners. The 



Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky154

implementation of U.S. nonproliferation policy thus becomes an 
extremely delicate balancing act. How many exceptions will need 
to be made? And how strict will be the conditions on plutonium 
return? The most interesting question in nuclear energy policy today 
is how the United States will thread its way through this minefield.

II

In addition to the critical issues of policy and national relationships 
involved, it is clear that heavy financial investments ride on the 
outcome. Over the next decade Windscale is scheduled to receive 
about 2,000 metric tonnes of spent fuel from Japan; a like amount 
is expected to come in from Europe. La Hague is reported to have 
contracts with Japan, the Federal Republic of Germany, Sweden, 
Switzerland, Belgium, Holland and Austria to process about 6,000 
tonnes of spent fuel. In security terms, this adds up to the separation 
of perhaps 50 tonnes of plutonium, or - to use an admittedly crude 
measure - enough for about 10,000 nuclear weapons. In commer-
cial terms, when transport charges are included, the European con-
tracts are said to represent almost three billion dollars in business.
The political might of these investments is bound to influence the 
issue of control. For, despite international safeguards, the Nuclear 
Nonproliferation Treaty (NPT), and various international coopera-
tive arrangements, the history of the past 25 years suggests that in 
reality commercial considerations have tended to dominate, compli-
cate and undermine security concerns.

"The problem with disinterring a little history," Tawney once ob-
served, "is that one runs the risk of appearing to sermonize." Never-
theless, we are bound to acknowledge that U.S. policies were largely 
responsible for the very situation over which we are now wringing 
our hands and importuning our fellow nuclear suppliers.

The idea of nuclear power for the generation of electricity had its 
genesis in prewar France and came to Britain early in World War 
II by way of two refugee French scientists. When the exigencies of 
the war moved the nuclear weapons project to North America, the 
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power reactor idea and its commercial possibilities went with it. But 
at the end of the war, when the British moved to take up the options 
on technical cooperation provided in wartime agreements with the 
United States, they ran head on into the Atomic Energy Act of 1946, 
which effectively sealed off any outward flow of information. There 
was understandable bitterness in the United Kingdom, which saw 
this as an attempt to interfere with Britain’s atomic energy develop-
ment. The French, deprived of credit for their wartime contribution, 
were even more incensed.

Commercial rivalry still haunts us today and complicates efforts to 
solve the problem of international security posed by the utilization 
of nuclear energy. It has been there from the beginning and it is not 
going to go away. What we need to do is to set limits on it.

The first best effort at international controls, the Acheson-Lilienthal 
Report in 1946, took into account the fact that no control scheme 
which precluded national commercial development of peaceful uses 
was likely to succeed. At the same time, it insisted on the need to re-
serve the dangerous aspects of nuclear energy to international own-
ership and control. Dangerous activities were defined as those for 
which an effective inspection system - one which provided sufficient 
warning time of diversion to frustrate illicit weapons manufacture - 
was not possible under any circumstances. "Separation plants which 
make the material for bombs" were placed on the dangerous list.

It was some years after the failure of the international control pro-
posal based on that Report before the United States moved into high 
gear commercially with the Atoms for Peace program, announced 
by President Eisenhower in 1953. While there was an element of 
altruism in that program, it was by no means unadulterated. In 1955, 
for example, a special committee of scientists and industrialists ap-
pointed by the Congress reported that U.S. assistance in the Euro-
pean development of nuclear energy would not only pay long-term 
dividends in future U.S. programs, but would also open a potential 
multibillion-dollar market.

For more than 20 years, the United States pursued that market on the 
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theory that the combination of bilateral and international inspections 
would provide adequate protection against diversion to military pur-
poses. In assessing the dangers associated with possible misuse of 
nuclear materials, we were influenced by the mistaken assumption 
that nuclear weapons development would always require long and 
costly programs and that even separated plutonium could not easily 
or rapidly be turned into military explosives. That notion has now 
been pretty much put to rest, but we are still living with the deci-
sions and institutions that were based on it.

In that more innocent time we pushed the idea of the plutonium-fu-
eled breeder reactor enthusiastically, treated the future utilization of 
plutonium as inevitable, and regarded reprocessing as a legitimate 
and necessary commercial activity to be undertaken as the need 
arose. Unfortunately, the possibility that safeguards that worked for 
low-enriched nuclear fuel would not also work for plutonium, when 
that far-off day came, was not considered. The slow realization that 
international inspection of plutonium stockpiles could not provide 
sufficient protection turned U.S. policy around.

It was an important break with this history when President Ford, 
on October 28, 1976, announced that "avoidance of proliferation 
must take precedence over economic interests" and that reprocess-
ing should be deferred until "there is sound reason to conclude that 
the world community can effectively overcome the associated risks 
of proliferation."

Two elements contributed to this decision and to the subsequent 
development and extension of U.S. nonproliferation policy under 
President Carter. The primary consideration was that no way is now 
known to protect nationally held plutonium stocks (or stocks of high-
ly enriched uranium for that matter) should their owners suddenly 
decide to abrogate agreements and appropriate explosive material 
for weapons. The second was that since reprocessing and recycling 
of plutonium in the present generation of light water power reactors 
is a dubious proposition economically, the early introduction of plu-
tonium into international trade is as unnecessary as it is dangerous.
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Both Presidents Ford and Carter believed that a resolution of the 
security problem had to precede, not follow, any move to large-scale 
reprocessing, a notion our allies and trading partners have resisted. 
It is hardly surprising that the sharp policy shift on plutonium caused 
widespread irritation, alarm and even the cynical suggestion that the 
Americans were less interested in proliferation than in perpetuating 
a commercial advantage.

There were other reasons why American efforts to defer reprocess-
ing met with so little success. The United States has so far failed to 
establish the credibility of the once-through fuel cycle as the most 
sensible technological approach: the International Nuclear Fuel Cy-
cle Evaluation (INFCE), which the United States believes should 
confirm the wisdom of reliance on the present generation of power 
reactors and their fuels into the next century, will not be completed 
for another year. Our earlier uranium enrichment contract policies, 
especially the sudden drastic curbs of 1974, left a residual uncer-
tainty about the reliability of U.S. fuel supplies. We failed to pro-
vide adequate assistance, either in terms of technology or an offer of 
services, for the handling of spent fuel to relieve political pressure 
stemming from waste disposal problems. We misjudged the depth 
of the commitment to reprocessing in the nuclear bureaucracies of 
the big industrial nations; that commitment was very far gone by 
the time we moved to intercept it. And last but by no means least, 
the idea of plutonium as the ultimate fuel was so entrenched that it 
drained conviction from the effort to delay its utilization.

III

I leave it to historians to decide whether, in these circumstances, the 
British and French commitment to the new plants at Windscale and 
La Hague was inevitable. What is significant and interesting for our 
purposes is that both Britain and France have emphasized the secu-
rity advantages of their reprocessing plans, and have agreed that this 
is an essential criterion for evaluating the soundness of these plans. 
The British view, as it emerged in recent public discussion, is that 
pressures arising from worldwide accumulation of spent fuel, if not 
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relieved by reprocessing, will inevitably drive non-nuclear-weapon 
states to develop indigenous reprocessing facilities, which everyone 
agrees pose serious dangers of proliferation. The best way to dis-
courage this development, it was argued, is to confine reprocessing 
services to the states which already have the bomb. As David Owen 
put it: "I am second to none in wishing to try to restrict reprocessing, 
where it is possible, to those who are nuclear weapon states."

The difficulty with this approach turns on the conditions to be at-
tached to the return of plutonium to its owners. The commercial and 
political pressures which led to reprocessing in the first place and 
which have made it so difficult for the United States to exercise its 
rights of control as the world’s major supplier of enriched fuels will 
likely come into play again, forcing return whether or not adequate 
international protection has been developed. This pressure would 
become acute should the 40-odd nations participating in INFCE ar-
rive at a "consensus" that return is somehow technically safe and 
manageable through some international arrangement.

Indeed, if plutonium is held in international storage but remains 
under national ownership, pressures for return may be even more 
difficult to resist. It is unlikely that controls devised by any group 
of countries in the plutonium trade will have any more bite than 
the present system of international safeguards. In either event the 
problems of setting criteria for return are the same, whether they are 
confronted on the national or international level.

The idea of international solutions has always been evoked by the 
hard questions. Where can plutonium be stored safely until need-
ed? What rules are to govern the return of plutonium to its owners? 
Where will radioactive wastes be stored? Who will lay down the 
rules for transportation safety and enforce them? But whenever the 
subject comes up I cannot escape the impression that what is envi-
sioned is not international management, but only international care-
taking. Are the reprocessors really willing to submit themselves to 
a strict, comprehensive international regime of plutonium controls, 
with all that implies for the conduct of a competitive commerce?
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Yet can they commit themselves to anything less? The international 
community has a right to know what rules are going to govern this 
commerce. Country X has a right to know whether and in which 
circumstances and in what form its neighbor, Country Y, is getting 
potential nuclear-explosive materials. How long will standards hold 
if the reprocessors themselves pick and choose among the non-nu-
clear-weapon countries, many of which would be likely to claim the 
right to unconditional reprocessing services (or even conceivably 
the right to purchase plutonium from other owners) as a quid pro 
quo, perhaps, for foregoing indigenous reprocessing?

In opting to carry out this service, Europe is taking on this as well as 
other headaches. It has been proposed that plutonium will be ladled 
out carefully as necessary. But this implies fuel dependence, and if 
plutonium displaces uranium as the primary fuel for power reactors, 
the logic of the long-sought goal plutonium is supposed to fulfill in 
the minds of many nations - fuel "independence" - will not permit 
fuel dependence simply to shift from the United States to Europe. It 
will lead instead to indigenous reprocessing.

But this is crystal-gazing. There are more immediate questions. 
We are faced right now with a security problem to which everyone 
agrees a ten-year time frame - the construction lead time for the new 
reprocessing plants - is affixed. We have in place certain instrumen-
talities for control which took at least 25 years to build up: a frail 
system of international safeguards in the International Atomic En-
ergy Agency (IAEA), the Nonproliferation Treaty pledges to refrain 
from nuclear weapons manufacture, not yet universal, and the rough 
ground rules agreed to among the nuclear suppliers at London over 
the past three years. For reasons I have tried to explain, none of 
these alone or in combination is likely to provide any more adequate 
insurance against widespread access to plutonium ten years hence 
than they do now.

This is why the controls over U.S.-supplied fuel provided in the new 
law are so important in American eyes. Non-EURATOM countries 
must not only obtain permission to transfer U.S.-supplied spent fuel 
to the reprocessors, but must secure an additional approval for the 



Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky160

return to them of plutonium from the new plants at Windscale and La 
Hague. The latter transfer is governed by the strict standard adopted 
by Congress in the 1978 Act; it requires that "foremost consider-
ation" be given to whether or not the transfer will take place "under 
conditions that will ensure timely warning to the United States of 
any diversion well in advance of the time" diverted material could 
be transformed into weapons. This standard will be extremely dif-
ficult to meet. It is thus risky to infer that any U.S. approval for 
transfer of spent fuel to the reprocessor will also bring the plutonium 
home to the customer free and clear. In September 1978, the United 
States informed the countries concerned that it intended to retain a 
veto over transfer of plutonium. Yet there are indications that the 
reprocessors think the technicians engaged in the INFCE evaluation 
may bail them out of this problem and thereby "vindicate" pluto-
nium.

The conditions under which return will be allowed of course involve 
the controls adopted by the reprocessors as well as U.S. criteria. So 
far, however, the reprocessors themselves have not made explicit 
their thinking about how rules for returning plutonium might be de-
signed.

IV

The 1978 parliamentary and public debate over whether to proceed 
with reprocessing for export at Windscale revealed clearly that the 
British government is concerned about exporting bomb-ready ma-
terials. Much was made of the fact that plutonium will be returned 
to its owners only under international safeguards, which are admit-
tedly not "perfect" but said to be improving all the time.

There is a certain amount of bravado in the perennial talk about 
"strengthening" international safeguards to protect plutonium; re-
cent IAEA studies indicate we cannot even be sanguine about how 
they are working in the far less vexing task of safeguarding reactors. 
Confidence in safeguards over plutonium stocks would not appear 
to square with the British, French and American determination to 



161Chapter 2

discourage indigenous reprocessing. If protection against removal 
of plutonium from an indigenous stockpile can’t be provided, it is 
difficult to see how providing the plutonium from a plant abroad will 
help matters.

There is an implied recognition of this in the attention being given 
in the United Kingdom to various possibilities for doing something 
to the plutonium before it is returned to its owners. Dr. Owen has 
pledged the material will be returned "only in a form that will reduce 
the risks" of proliferation. In his Report on the official British Wind-
scale Inquiry, the Hon. Mr. Justice Parker took refuge in time: ". . . 
this matter can be alleviated to some extent by technical fixes," he 
wrote. "It will not in any event happen for ten years . . . ."

I must presume to disagree with the eminent judge. If suppliers and 
customers are unable to forge a consensus on some coherent overall 
plan for control sooner than that, the plutonium emerging from the 
new plants ten years hence may get away from us all.

Of course technical fixes play a role. There is no question that we 
should pursue every conceivable scheme for making the fuel cycle 
more resistant to misuse; one of the objectives of the international 
effort now underway in INFCE is to rethink the technical options. 
But leaning on technical fixes which are illusory or impractical can 
sidetrack and even undermine the development of sound institution-
al approaches to controls.

One such technical fix, the so-called CIVEX process, has received 
a fair amount of international attention in recent months; it involves 
a return of plutonium to the customer in the form of fabricated fuel 
retaining radioactive products, to make chemical extraction of bomb 
material more difficult. The argument for this scheme is that spent 
fuel storage pools around the world constitute "plutonium mines." 
As such they are alleged to be a greater proliferation risk than plu-
tonium separated in a nuclear weapon state and stored in central 
repositories until withdrawn on demand.

Unfortunately, there is no conceivable way this scheme can be im-
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plemented within the ten-year period Mr. Justice Parker has allowed 
us; it was in fact conceived for the future breeder reactor fuel cycle, 
not expected for decades. Moreover, the isotopes that the CIVEX 
process permits to remain in the fabricated fuel stay radioactive 
enough to provide protection for a few years at most - measured 
from the time they emerge from the reactor in the original spent fuel. 
Since a longer period than this would almost certainly be consumed 
in the delays inherent in reprocessing in this century (given existing 
backlogs), the CIVEX process cannot contribute to the solution of 
the problems we must worry about now.

Technical fixes involving the use of irradiated fuels (and several 
which have been suggested do) present special problems. It will be 
difficult to persuade the nuclear industry to use such fuels, with their 
inevitable increase in occupational and public health exposures. In 
addition, the idea that the reprocessors will fabricate fuel for all their 
customers flies in the face of commercial reality. The owners of the 
material are not likely to accept the dictates of the reprocessor as to 
the form in which plutonium is to be returned to them, particularly 
when it is hazardous.

It is unfortunate that CIVEX was not at first generally understood 
to be unsuitable for application to the stocks of spent fuel from the 
present generation of power reactors. The abortive flurry within the 
nuclear industry over this process underlines the importance of at-
tacking the problem of plutonium return now, and not ten years from 
now. What is to be done if no workable technical fix can be found, or 
if one is found but is unacceptable to the customer? The reprocess-
ing country may find itself giving plutonium back pure, or dumping 
it on an international agency, if one exists, or being stuck with a lot 
of plutonium. It may also get stuck with the associated waste prod-
ucts. That brings me to my next point.

V

A recurrent rationale runs through the record of the Windscale In-
quiry: that whether or not plutonium is to be used as fuel, reprocess-
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ing is an essential first step in waste disposal, and therefore the soon-
er we get on with it the better. It is interesting that the President’s 
Interagency Review Group on Waste Management has since found 
that reprocessing is not required to assure disposal of commercial 
spent fuel. The rush to reprocessing shows a curious disregard for 
the price of money, which surely bears on the economics of future 
investment. On this point, one of the reprocessors has acknowledged 
that reprocessing probably does not make much economic sense so 
far as overall use of resources is concerned - but that the contract 
terms add up to "very good business."

There are, however, complications in undertaking disposal of repro-
cessing waste on a large commercial scale. We are confronted with 
an immediate question: Where is it all going to go? What if (as one 
of the contractors has actually told me) the whole of the waste from 
reprocessing will be returned to the customer - not only vitrified 
high-level waste, but solidified medium-level plant effluents, the re-
mains of fuel rods, all of it?

If a country’s motive for reprocessing spent fuel now derives from 
the pressure for storage, and if it is obliged to take back all the waste 
products, the likely increase in volume returned will not simplify 
the storage problem in the long term. If the motive lies in public 
pressures to get rid of accumulating spent fuel for environmental 
or public health reasons, subsequent return of the wastes will only 
aggravate the political problem. If the motive is to extract the pluto-
nium and bank it for future use as fuel, where is the customer going 
to bank the wastes? Is it implicit in the current arrangements that 
each country buying reprocessing services is to have its own perma-
nent waste site? The reprocessors cannot regard this as entirely the 
customers’ problem.

I will resist contrasting the disposal of radioactive wastes after re-
processing with the relatively simple and proven procedures now 
in use for holding spent fuel safely for long periods of time. But I 
might observe that since the projected reprocessing capacity prob-
ably cannot sop up the spent fuel expected to be generated yearly by 
the end of the next decade, it would be prudent to pursue the idea of 
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regional spent fuel storage a little more vigorously.

These practical technical problems are bearing down on us very fast, 
and threaten to outstrip the search for ways to cope with a nuclear 
explosive in commercial use.

The Nonproliferation Treaty ruled out the acquisition of nuclear ex-
plosive devices, however labeled, by non-nuclear-weapon states be-
cause explosives for ostensibly "peaceful" purposes cannot be dis-
tinguished from explosives for more ominous uses, and the Treaty 
provides for explosives services only under strict international phys-
ical control. While it does not define a nuclear explosive device, it 
would be impossible to sustain the argument that the same rules do 
not apply to something very close to a ready explosive device - say, 
a disassembled bomb. That being so, what about the nuclear explo-
sive itself? Is it to be covered by the rules for explosives, or is its 
use to be unconstrained so long as it is labeled "peaceful"? The only 
answer consistent with the Treaty’s prohibition on nuclear explo-
sive devices is that nuclear explosive material is not eligible for the 
"peaceful" label until it can be proved capable of being safeguarded 
against national appropriation of plutonium stocks.

We have to accept the fact that we cannot put the plutonium we plan 
to separate into the stream of commerce until a fail-safe mechanism 
can be devised. The rules have to be strict, uniform and universal. 
There cannot be one set of rules for those inside the club and another 
for those outside. For one thing there are too many clubs: the nuclear 
weapons states; the nuclear supplier states; the potential supplier 
states; and the states newly arrived at political power, and riches.

VI

In presenting the Windscale question to the House of Commons, the 
British Foreign Secretary suggested the basic dilemma to be that 
of reconciling the need to utilize the energy in plutonium with the 
danger of proliferation. If plutonium is equated with the survival of 
nuclear power, then the dilemma has been correctly stated. But the 
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idea that without plutonium nuclear energy is at a dead end ought 
to be greeted with increasing skepticism in the face of the abandon-
ment as uneconomic of plutonium recycled as fuel in current reac-
tors, more optimistic assessments of uranium supply, and greater ef-
ficiency in the preparation and use of enriched fuels. We don’t have 
to choose now between plutonium and nuclear energy.

If there is a dilemma, it arises out of the choice between plutonium 
and proliferation. Whether we will have to make that choice in the 
future depends on how much commercial freedom we are willing to 
trade for international security. What I have tried to point out here is 
that nuclear explosive materials cannot be handled within the nor-
mal rules of commerce - their control is beyond the present capaci-
ties of our international institutions - and that time is running out.

Time is running out in INFCE as well; unless its deadline is ex-
tended, final report drafting will begin within the next six months. 
An emerging political "consensus," based on expected technical re-
sults, is already being talked about. It encompasses an acceptance 
of commercial reprocessing, at least in a select group of countries, 
and international involvement in plutonium storage and possibly the 
development of ground rules for its utilization.

The imminent INFCE conclusions may thus present the United 
States with difficult choices between compromise of its nonprolif-
eration goals and severe political discomfort. During the "period of 
INFCE," for example, U.S. permissions for reprocessing at Wind-
scale and La Hague are being granted only on a case-by-case basis 
and held as closely as possible to the applicant’s "need" and "strong 
political commitment" to common nonproliferation objectives. 
Were INFCE to find for large-scale reprocessing, however, massive 
U.S. approvals to feed the European reprocessing plants would ob-
viously be expected. Such approvals will in turn trigger pressures to 
ease restrictions on return of the plutonium to its owners. But here 
the U.S. Non-Proliferation Act has very little give: it requires that, 
in considering permission for return, "foremost consideration" be 
given to whether the "timely warning" safeguards standard is met.
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The pressure is building toward some degree of U.S. acceptance of 
an INFCE "consensus" which will end the current uncertainty over 
the future of reprocessing. Here it needs to be kept in mind that while 
INFCE is a useful technical exercise, it is unequipped to deal with 
the political-military questions integral to the problem of nuclear 
proliferation and international security. In the end, it is important to 
remember that any consensus that obliterates or even blurs the dis-
tinction between safe and dangerous commercial nuclear activities 
will cripple U.S. nonproliferation efforts. That distinction is abso-
lutely central to U.S. nuclear energy policy and the new law.

In a press conference following the announcement of his nuclear 
energy policy on April 7, 1977, President Carter expressed his desire 
to develop a relationship with other countries "to remove the com-
petitive aspect of reprocessing itself. There is obviously going to 
be continued competition," he said, "in the selling of atomic power 
plants themselves." Nevertheless, the President felt there had to be 
a "clearly drawn distinction" between what he called "the legitimate 
and necessary use of uranium and other enriched fuels to produce 
electricity" and the use of fuels that are also nuclear explosives. He 
is right.
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"Nuclear Waste: A New 
Approach"

Victor Gilinsky
Remarks before the Waste Management ‘84 Symposium

Tucson, Arizona 
March 12, 1984

A British historian once said that "the condition of effective 
action in a complex society is cooperation. The condition of 
cooperation is agreement…" not only on goals, but also on 

the criteria by which we judge success. 

Translated into the terms of the nuclear waste program – for which 
the observation is particularly apt – this means that even if we agree 
on the goal of a permanent repository, we still face procedural grid-
lock if we cannot get broad agreement on how that goal is to be met. 
And it isn’t something that can be forced. The key factor is pub-
lic confidence that the Federal Government is applying sufficiently 
high safety and environmental standards. I know from my own ex-
perience at the Nuclear Regulatory Commission that a lack of such 
confidence translates itself, through criticism in the press and the 
Congress, into irresolution and procrastination at the Commission. 

Signs of Slowdown 

Let me mention a couple of items that make me wonder how we 
are going to reach our goal. Consider the difficulty the Commis-
sioners had in telling the Court of Appeals whether they personally 
thought the high-level waste problem was under control. (This is-
sue got tagged with the label "Waste Confidence.") You would have 
thought the Commissioners would answer promptly, especially as 
the court tied the waste question to the validity of power reactor 
licenses. Instead, the Commission launched a long and complicated 
proceeding. Four years later, after a record two-feet thick had been 
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accumulated, three out of five Commissioners told the Court that a 
high-level waste repository was likely in about 20 years. My own 
view was that there were too many uncertainties for us to make this 
prediction, and that it was not required by the Court’s question. The 
point I would emphasize here is that if a group like the Commission, 
which is habitually inclined to favor official views, had so much 
trouble in expressing confidence in the waste program generally, 
how will it manage to deal with a specific underground site in the 
face of determined opposition? 

A second experience that seemed a sign of trouble ahead was a 
meeting NRC held in January on the Department of Energy’s siting 
guidelines for a waste repository. As you know, under the Nucle-
ar Waste Policy Act, NRC must concur in these guidelines before 
they become effective. We gave DOE and the States and the Indian 
Tribes a chance to air their views. What impressed me was the ex-
tent and intensity of disagreement, both on technical issues and on 
whether DOE was giving fair consideration to other viewpoints. The 
States appeared to assume the Federal Government had no intention 
of listening to their concerns, while the Federal side seemed to think 
that each State would oppose siting a repository within its borders, 
no matter what. 

The NRC has since decided to require some rewriting of the DOE 
guidelines. These changes will not, however, deal with the full range 
of State concerns. The NRC is simply not in a position to resolve 
disagreement on this scale between DOE and the States; the dis-
agreement will have to be worked out in some other way. Whether 
it will or not, is unclear.

Procedural Shortcuts Won’t Work 

It should be clear, however, that the waste program contemplated 
under the Act cannot succeed against a background of hostility, 
charges and countercharges, with each side putting the worst inter-
pretation on the motives of the other. 
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The Act provides a framework for obtaining agreement. But, by giv-
ing each State a near-veto over sites within its boundaries, it also 
leaves the ground so well laid out for guerrilla warfare, that the only 
way to success is through close cooperation between the States and 
the Federal government. 

Yet what I sense happening is that Federal officials, perhaps out of 
frustration with slow progress, are thinking of procedural shortcuts 
to make up lost time. Cutting corners will invite public distrust, 
which will lead to procedural wrangles, and more delay. This will 
increase Federal frustration, and start the cycle all over again. 

If it comes to that, there is simply no choice but to place agreement 
and cooperation ahead of deadlines. We might just as well accept 
that fact in setting schedules for both DOE and NRC. This hasn’t 
yet been done. For example, DOE is planning to apply to NRC for 
a construction authorization in 1991, which is four years after the 
date specified in the Act. To make up lost time, DOE expects NRC 
to issue a Limited Work Authorization six months after receipt of 
this application. (There is, by the way, no provision in the Act for a 
Limited Work Authorization.) DOE hopes, by this means, to com-
plete the final repository design, the final waste package design, and 
to construct Test and Evaluation Facilities, while the NRC is still re-
viewing the construction application. By the time the NRC decides, 
DOE will have been building the facility for three years. On paper, 
this is a way of allowing DOE to meet the Act’s 1998 deadline. In 
practice, it is a recipe for trouble. 

It would get us into the same problems that we have had in con-
structing nuclear power plants: an incomplete design is submitted 
to the NRC, and construction proceeds as the design is being com-
pleted. When problems arise as a result of NRC’s review, the build-
ers resist any changes because of the disruption and costs this would 
entail. At that point the NRC has the choice of going along with an 
unsatisfactory state-of-affairs, or of being accused of holding up a 
vital and expensive project. And no matter what the decision, public 
confidence is a casualty. We should not even consider heading down 
this road with a first-of-a-kind permanent waste facility. 
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Why Are We Having So Much Trouble Agreeing on a Repository? 

Having said that, I have to acknowledge that forcing DOE to do the 
job "by the numbers," so to speak, is not entirely satisfactory, ei-
ther. Making sure that every procedural "i" is dotted and every "t" is 
crossed in a strongly contested case will inevitably involve working 
at a frustratingly slow pace. The frustration breeds a siege mentality, 
which isn’t healthy, either. As I said, there are signs of it already. 

I have had people tell me that a siting stalemate would continue until 
there was a crisis in the nuclear power program. When the public 
saw that a repository was essential to keeping power reactors run-
ning, local concerns would be overridden, and the Federal Govern-
ment would get the approval it needed. I must say, I would not count 
on this as a way out.

We are kidding ourselves if we think only a small minority of the 
public wants to exercise its full procedural rights on the siting of a 
waste repository. I have found it interesting, and indeed ironic, that 
when it comes to siting waste repositories in their State, even the 
most pro-nuclear Congressmen and Senators extoll the virtues of an 
elaborate NRC proceeding. 

In the face of this, we need to step back to ask ourselves why we are 
having so much difficulty meeting the goals of the waste program. 
After all, this is not a recent development – we have been struggling 
with this problem for nearly thirty years. 

It’s pretty obvious that an important source of difficulty is the pub-
lic’s unease over a decision we will have to live with essentially for-
ever. It is the fear that, in putting waste underground, for good, we 
may make a mistake which we won’t be able to correct. The public 
confidence was not increased by false starts some years ago in Kan-
sas and in South Carolina, where the underground sites turned out 
to be less well understood than was thought at first. (A more recent 
example of this, whether strictly applicable or not, is the tunnel col-
lapse at Rainier Mesa.) The effect on plans for a permanent geologic 
facility is a demand for extraordinary precautions, which is bound to 
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lead to extreme difficulty in reaching agreement on a site. It makes 
me wonder whether we have not taken on too great a burden. 

Do We Have the Right Goals? 

It is worth recalling that about ten years ago the Atomic Energy 
Commission was concentrating its main efforts on a surface reposi-
tory. In fact, the AEC announced in 1972 that it would have such 
a repository available in 1979. The advantage of this type of facil-
ity is that it is technically simpler, and any mistakes in packaging 
the waste can be easily corrected. It would certainly be nice if we 
had this facility today. The approach was abandoned in 1975 by the 
newly-formed Energy Research and Development Administration. 
The reason was not health and safety, but psychology. 

The conventional view then, as now, was that anything but per-
manent underground storage left nuclear power vulnerable to the 
charge that there was no "solution" to the waste problem, and to the 
consequent demand that nuclear plants should be shut down until 
there is a "solution." 

The critics saw this dilemma as the Achilles heel of nuclear power. 
The government accepted the challenge and shifted its goal to per-
manent underground storage, and since then all sides have been ob-
sessed with burying the waste, or at least demonstrating that this can 
be done. Meanwhile, progress has been slowed by arguments over 
the near-perfect standards which must be met by a permanent geo-
logic facility. I don’t think these arguments will be resolved easily. 
My own view is that health and safety reasons do not necessarily 
dictate waste disposal in a permanent underground repository. There 
are important health and safety advantages in a facility that allows 
inspection and maintenance of the waste form, whether above or 
below ground. The key word is maintenance. There is a lot to be said 
for having the spent fuel containers where we can get to them, and 
fix leaks, or repackage, if necessary. 
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Thinking Seriously about Monitored Retrievable Storage 

That is basically what we are planning to do for the time being at 
reactor sites. It would be better, however, to get the spent fuel off the 
reactor sites and into a central facility. It would then be managed by 
a specialized organization, and at the same time the spent fuel would 
cease to be a distraction for utilities operating reactors. They have 
enough to worry about. 

While the Act makes very little provision for central spent fuel 
storage, it does, as you know, make provision for something called 
Monitored Retrievable Storage. The Act requires DOE to submit a 
proposal to Congress for an MRS by June, 1985. Congress will then 
have to decide whether to authorize the construction. What I have 
been saying is that we need to think seriously about this alternative 
because we cannot be sure when we will have a geologic repository, 
and we need someplace to put spent fuel. 

I know the argument against retrievable storage has been that the ex-
istence of an MRS program will slow down the government’s efforts 
for a permanent geologic repository. That may be true. I am more 
worried, however, about putting all our eggs in one basket, and then 
failing to achieve any storage facility. It makes more sense to start 
with something we already know how to do. 

We Also Need a Change in Organization 

No matter how we proceed, we also need a change in organization. 
The DOE program has not had a permanent director. For a while 
it was not clear whether DOE itself would survive. Now the Ad-
ministration has once again suggested changes in the management 
of DOE’s Waste Program. There was talk of combining it with the 
enrichment program. DOE simply does not offer the kind of stability 
and continuity the waste repository program needs. This is another 
source of public unease. 

The Act mandates an examination of alternative means of managing 
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the Waste Program. The study was due last January, but, for some 
reason, the Study Panel was not appointed until December. The 
study is now due next September. I hope this issue will get careful 
examination. I think that what we need for this job is an independent 
entity. This idea was originally proposed in 1976 by Mason Will-
rich, who outlined a plan for a self-financed, federally-chartered, 
independent corporation similar to COMSAT. The advantage of a 
separate entity is that it would have a less political cast, and would 
be fully dedicated to the problem of waste storage, without the dis-
tractions of other pressing issues. 

Another alternative would be to set up a separate government agen-
cy. Last May, Senator Cochran proposed the establishment of an in-
dependent Nuclear Waste Management Authority. A similar agency 
was proposed by Senator Mathias in 1977. One way or another, we 
need a dedicated organization.

 
Shifting to a Two-Track Approach 

In closing, let me say there has been so much talk about nuclear 
waste being a political, social, psychological, and every other kind 
of problem that we have lost sight of the simple truth that, at bottom, 
there is a physical problem to which we have a relatively simple so-
lution. I am talking about monitored retrievable storage, for which 
the technology is well in hand. 

What I am suggesting is that we should take advantage of this easier 
option as we proceed carefully toward a permanent repository. Such 
a two-track approach will commit us to longer surveillance over the 
high-level waste, but that can be an advantage: it allows us to correct 
any mistakes. 

If I am right about what worries people in the current approach, then 
this shift in emphasis in the waste program, together with a change 
in organization, may be the key to effective action on safe and se-
cure storage for nuclear waste.
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LWRs Become the Nuclear Power Workhorse around the World

From the beginning of the nuclear age American efforts to shape 
the worldwide development of nuclear energy were driven in 
part on US interest in limiting the possibilities for diversion of 

civilian facilities to military purposes. US policy went through stag-
es, at each one of which it appeared as if a particular technological 
or institutional approach to nuclear energy could tame it sufficiently 
to allow world-wide commercial use without spreading access to 
nuclear weapons. But in time the real world poked holes in one ra-
tionale after another. The subject of this report involves one of these 
technological policy initiatives, the consequences of which we are 
living with today—encouraging the spread, starting in the 1960s, of 
US light water reactor (LWR) technology as the basic nuclear power 
workhorse throughout the world.126

126. As nearly every interested person knows by now, light water in this context 
is just plain water, so called in the early days of the nuclear era to distinguish it 
from heavy water, in which the hydrogen atom is replaced by deuterium. LWRs 
come in two basic types—Pressurized Water Reactors (PWRs) and Boiling 
Water Reactors (BWRs). In a PWR the nuclear core heats a pressurized primary 
water loop that passes through a steam generator that boils a secondary water 
loop to provide steam to the electric turbines. In a BWR the water boils in the 
nuclear vessel and passes directly to the steam turbine. Most of the LWRs in the 
world are PWRs. For our purposes the differences between PWRs and BWRs 
are not significant.
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In the 1950s, before the advent of nuclear power plants, the United 
States tried to control the uranium market by buying up uranium 
at high prices. This naturally encouraged exploration that demon-
strated that uranium was plentiful and negated the US effort at con-
trol. With easy access to uranium but lacking indigenous uranium 
enrichment facilities, Britain, France, and Canada, opted for reactor 
designs that utilized natural uranium fuel and heavy water or graph-
ite as the neutron moderator. In the late 1950s and early 1960s, they 
interested Italy, Japan, India, and other countries in heading in this 
direction. Not only did this threaten America’s competitive position 
but it also threatened to spread a type of reactor that lent itself eas-
ily to production of plutonium. In fact the first British and French 
power reactors were based on their military plutonium production 
reactors.

America’s advantage was two-fold. The United States had devel-
oped a compact, and therefore relatively low-cost, LWR design 
based on a naval propulsion reactor design. And the United States 
had invested heavily in gaseous diffusion plants in Tennessee, Ken-
tucky, and Ohio to enrich uranium for weapons.

The LWR could only operate on enriched uranium, that is, uranium 
more concentrated in the active uranium-235 isotope than natural 
uranium.127 By virtue of its huge enrichment capacity, the United 
States had an effective monopoly on the production of this fuel. 
Moreover, as the cost of the plants had been largely assigned to the 
military budget, the United States decided to sell the stuff at low 
prices that did not defray the massive investment. It was a price that 
at the time no other country could even hope to offer in the future. 
From the point of view of customers, it was a deal that was hard 
to refuse, even if it came with US control conditions. Ultimately, 
the amount of engineering invested in these designs and the depth 

127. Natural uranium contains about 0.7% uranium-235 and 99.3% ura-
nium-238. LWR fuel is normally enriched to about 4%, while bomb material is 
usually enriched to about 90% uranium235.
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of experience with them overwhelmed any conceptual advantages 
other reactor types may have had. While not the exclusive choice—
Canada and India continued developing the natural uranium/heavy 
water designs that evolved into the CANDU reactor—the LWR be-
came the standard reactor type around the world. In the late 1960s 
France switched to LWRs, and Britain did later. Other European 
manufacturers in Germany and Sweden chose LWRs. The Soviets 
eventually did, too. There are now over 350 LWRs in operation in 
the world today.128

From the point of view of proliferation, the advantages of the LWR 
were considerable as compared with natural uranium-fueled reac-
tors. US policy makers thought that the most important security ad-
vantage of LWRs was that the LWR customers knew that they risked 
losing their reactor fuel supply if they misused the reactors for mili-
tary purposes. There appeared to be detailed technical advantages, 
as well. For a given size of reactor, the LWRs produced less pluto-
nium. The plutonium was, generally speaking, more difficult to ex-
tract from the LWR fuel by chemical reprocessing because the fuel 
is irradiated for a longer period of time, i.e., it has a higher fuel burn-
up, and hence is more radioactive, necessitating more shielding of 
the separation process. LWRs also had to be shut down for refueling 
which makes for easier oversight of the fuel, whereas most natural 
uranium reactors are refueled online and continually so it is harder 
to keep track of the fuel elements. It was widely believed through 
the 1970s—even by the top people in the International Atomic En-
ergy Agency in Vienna—that it was not usable at all.

It is important to correct one widely held belief about LWR spent 
fuel. The isotopic characteristics of spent fuel from LWRs are about 
the same as that from spent fuel from heavy water reactors such as 
the CANDU (see Table 1 on p. 62) even though the LWR burnup 

128. There are LWRs in Armenia, Belgium, Brazil, Bulgaria, China, Czech Re-
public, Finland, France, Germany, Hungary, India, Japan, South Korea, Mexico, 
Netherlands, Russia, Slovakia, Slovenia, South Africa, Spain, Sweden, Switzer-
land, Taiwan, UK, and the US.
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is much higher. This is because of the differences in the enrichment 
levels of the two types of fuel. The weapons usability of plutonium 
from either fully irradiated LWR spent fuel or fully irradiated CAN-
DU spent fuel would be comparable.

Even the intrinsic technical advantages of the LWRs themselves do 
not now appear as significant as they once did. While LWRs do not 
produce as much plutonium as natural uranium-fueled reactors of 
the same size, the modern LWRs are so much bigger than the older 
natural uranium plants that they are also prolific plutonium produc-
ers.129 A standard size LWR with an electrical generating capacity of 
about 1000 megawatts produces about 250 kilograms of plutonium 
per year. (That has to be compared with the nominal 5 kilograms of 
plutonium per warhead.)

Worldwide Spread of Enrichment Technology Eases Access to       
Nuclear Weapons 

In any case, the proliferation benefits of worldwide deployment of 
LWRs gradually attenuated. Just as the market for uranium encour-
aged exploration that negated US control, so the spread of LWRs 
and the consequent market for enrichment encouraged both the re-
invention by others of the gaseous diffusion enrichment process, 
originally developed by the US during World War II, as well as the 
development of the gas centrifuge enrichment process, broke the US 
monopoly on the supply of enrichment for LWRs.

In particular, France built a large gaseous diffusion plant, and the 
UK, West Germany, and the Netherlands established the Urenco 
consortium which supplies enrichment services from gas centri-
fuge plants in each of these countries. While the gaseous diffusion 

129. For example, the two LWRs promised North Korea in a 1994 US-DPRK 
agreement were nearly ten times the size of the indigenous natural uranium 
reactors they were supposed to replace and therefore had a plutonium production 
capacity about twice that of the natural uranium reactors.
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plants in France and the US continue to operate, both countries have 
announced plans to replace them with new gas centrifuge plants. 
Moreover, Russia long ago abandoned the gaseous diffusion process 
in favor of gas centrifuge, and is now a major competitor for en-
richment supply on the international market. Other countries, which 
already rely or plan to rely on nuclear power to a significant extent, 
notably Japan and China, respectively, have also built gas centrifuge 
plants, although at present they do not supply enrichment services to 
the international market.

Global attention on the proliferation implications of centrifuge en-
richment has been focused recently as a consequence of the rev-
elations about Pakistan’s role in spreading this technology. The ac-
tivities of A. Q. Khan and his associates in trading the centrifuge 
technology he stole from Urenco to Iran, North Korea, Libya and 
possibly other countries has underlined the "front-end" vulnerability 
of the LWR once-through fuel cycle.

An important advantage of the gas centrifuge process is that it is 
much less energy intensive than gaseous diffusion. The trend to-
wards using gas centrifuge instead of gaseous diffusion for commer-
cial enrichment has also been driven by improvements in centrifuge 
performance. The newer models are much more reliable and have 
a larger unit enrichment capacity. Gas centrifuge plants are also 
inherently much more flexible than gaseous diffusion plants to ac-
commodate different combinations of feed enrichment, tails (waste) 
concentration, and product enrichment. Large centrifuge enrichment 
plants can be thought of as many smaller centrifuge plants in paral-
lel, so the small modular units can be shifted around fairly easily, or 
one can stand by itself. In other words, gas centrifuge technology 
lends itself to small-scale operation.

Unfortunately, these characteristics also make the gas centrifuge 
process a much bigger proliferation risk than, say, gaseous diffusion 
technology. That applies both to (1) the possibility that the owner 
of an existing, declared LEU plant would modify it to also produce 
HEU and (2) that someone would construct a small clandestine 
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HEU plant.

It is now generally appreciated that gas centrifuge plants for LEU 
can fairly easily be turned into plants for HEU. It is less appreci-
ated that LEU at, say, 4 percent enrichment, is about 80 percent of 
the way to HEU. It takes comparatively little additional "separative 
work" to upgrade LEU to HEU. It would be difficult for the IAEA 
to keep close enough track of all the LEU to stay ahead of any such 
conversion.

Having a gas centrifuge plants producing LEU makes it much easier 
to construct and operate a clandestine one. The presence of the larg-
er plant would mask many of the intelligence indicators and envi-
ronmental indications of a clandestine one so it would harder to find.

But even in the absence of any commercial enrichment—in the case 
of a country with one or more stand-alone LWRs—the presence of 
LWRs means that a substantial supply of fresh LWR fuel would 
also be present at times. That such fresh fuel can provide a source 
of uranium for clandestine enrichment is another possibility that has 
received essentially no attention in proliferation writings. Since the 
fuel is already low-enriched uranium, a much smaller gas centri-
fuge plant would suffice to raise the enrichment to bomb levels than 
would be the case if the starting point is natural uranium. By start-
ing with such LEU fuel pellets, which are uranium oxide (UO2), 
the enricher would be able to skip the first five processes required 
to go from uranium ore to uranium hexafluoride gas, the material 
on which the gas centrifuge operate. To go from the uranium oxide 
pellets to uranium hexafluoride the would-be bomb-maker would 
crush the pellets and react the powder with fluorine gas. Suitably 
processed, the LEU pellets could provide feed for clandestine en-
richment.

We elaborate on gas centrifuge proliferation issues in Appendix 1.
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Worldwide Spread of Reprocessing Technology for Plutonium     
Separation

By contrast to the heavy attention recently directed at the possibility 
of clandestine uranium enrichment, there has been relatively little 
attention directed at the possibility of clandestine reprocessing to 
separate plutonium from LWR spent fuel. It is a principal concentra-
tion of this paper.

In previous debates on the subject the point was made that (1) plu-
tonium contained in LWR spent fuel is unsuitable for weapons; that 
anyhow (2) anything short of a high-investment commercial repro-
cessing plant—beyond the means and capabilities of most coun-
tries—would not provide access to the plutonium contained in the 
LWR spent fuel; and (3) such reprocessing would be detected by 
international inspectors. We believe these bars to using LWRs as a 
source of plutonium for weapons are very much exaggerated.

Partial cores removed from an LWR after one fuel cycle (rather than 
the conventional three) have lower burnup and hence contain plu-
tonium with a higher Pu239 content than the plutonium in spent 
fuel of the full design burnup. Such plutonium is sometime called 
fuel grade, as distinguished from weapons-grade at one end and 
reactor-grade at the other. In practical effect such plutonium is near-
weapons-grade. The characteristics of simple fission weapons using 
this material are not very different from those using weapons-grade 
plutonium. The fuel grade plutonium is markedly superior for weap-
ons use than reactor-grade plutonium from spent fuel of the design 
burnup. The arguments surrounding the usability of LWR plutonium 
for weapons deal with the high burnup reactor-grade material and so 
are irrelevant for the present discussion.

Reprocessing of LWR spent fuel is not particularly difficult for a 
country with modest technological capabilities. Witness North Ko-
rea’s reprocessing of its plutonium production reactor spent fuel. 
While reprocessing LWR fuel is harder than reprocessing low bur-
nup natural uranium fuel, the feasibility of small-scale, and possibly 
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"quick and dirty" reprocessing of LWR fuel has been known for 
thirty years.

It is more difficult to make categorical statements regarding the abil-
ity of IAEA inspectors to detect a hypothetical clandestine repro-
cessing plant. Such a plant could likely remain hidden until it is 
put to use—until spent fuel is withdrawn from a reactor and the 
reprocessing operation begins. Even if the start of operation would 
be detected promptly, which is by no means sure, especially as to lo-
cation, it is possible that the operator of the clandestine plant, could 
manage to produce militarily significant quantities of plutonium, 
and weapons, before the international system can react effectively.

Our more detailed views on the technical difficulties involved in 
clandestine reprocessing of low burnup LWR fuel are presented in 
Sections 3 and 4, and Appendices 2 and 3. To place these issues in 
context, we first summarize the evolution of US policy on the pro-
liferation implications of commercial reprocessing.

1974 Indian Nuclear Explosion Sparks Policy Debate over LWRs 
and Reprocessing

The reasons for addressing these matters now—the reason for a 
fresh look— are that firmly held but erroneous views on the facts 
underlie important US policies on LWRs. Until 2001, the State De-
partment defended putting LWRs in North Korea as part of the 1994 
US-DPRK Agreed Framework on the grounds that LWRs were 
"proliferation resistant"—that North Korea would find it difficult if 
not impossible to reprocess LWR spent fuel. Even now, that US-
supported project is only suspended, not terminated.

The State Department’s Russian counterparts made similar argu-
ments, and continue to make them, in supporting the Russian con-
struction of Bushehr reactors in Iran. And even in arguing against the 
Russian power reactor project at Bushehr on proliferation grounds 
the United States says only that the civilian project could provide 
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cover for a clandestine Iranian bomb effort, not that the plant itself 
is inherently dangerous.

The LWR issues also have much wider significance. The idea that 
plutonium from LWRs is essentially unusable for bombs is an es-
sential underpinning of the commercial drive for worldwide deploy-
ment of LWRs. It has long been understood that the most difficult 
hurdle for a country seeking nuclear weapons is getting the nuclear 
explosive materials—either highly enriched uranium (HEU) or plu-
tonium. By comparison the design and fabrication of the nuclear 
weapon itself poses a less difficult obstacle. That is why the technol-
ogies that extract the nuclear explosive material—uranium enrich-
ment and reprocessing—are designated as "sensitive" technologies 
in the polite international discussions over nuclear controls against 
proliferation. In plain language, "sensitive" means dangerous.

The 1974 Indian nuclear explosion alerted the United States to the 
ease with which a country that had reactors and reprocessing could 
progress to nuclear weapons.130 It also alerted those concerned with 
the spread of nuclear weapons to the extent to which reprocessing 
technology had spread and was spreading further. Even though it 
was equally dangerous, the United States had never restricted its 
reprocessing technology the way it had restricted enrichment tech-
nology. Perhaps this was because the United States could hope to 
maintain a commercial monopoly on uranium enrichment whereas 
that was unrealistic in the case of reprocessing. It was assumed in 
the early days of nuclear power that uranium was scarce and that 
reprocessing was an essential part of all reactor operation. In the 
background was the near-universal notion that the future of nuclear 
power lay in plutonium-fueled reactors, that uranium-burning reac-
tors were just a transition phase, so cutting off access to plutonium 
was thought tantamount to putting a lid on the expansion of nuclear 

130. There was an additional cause for alarm and chagrin. India used American 
heavy water in the reactor that produced the plutonium. The heavy water had 
been sold under a 1956 contract that restricted its use to "peaceful uses." India 
claimed its explosion was "peaceful."
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energy.131

The United States revealed extensive information on reprocessing at 
the 1955 Geneva Atoms for Peace Conference. Under the Atoms for 
Peace program the United States trained many foreigners in repro-
cessing technology at the US national laboratories such as the Oak 
Ridge National Laboratory and the Argonne National Laboratory 
that did pioneering work in reprocessing. That is where the Indian 
and Pakistani reprocessing experts got their start.132 The US Atomic 
Energy Commission, and later the Department of Energy, published 
encyclopedic technical volumes on the subject as well as detailed 
engineering reports that explicated reprocessing "know how."133

131. This is still a common view in nuclear bureaucracies, not least in the US 
Department of Energy, where it underlies advanced plutonium-fueled reactor 
and spent fuel reprocess research and development.
132. To cite one important example, Munir Khan, who as head of the Pakistani 
Atomic Energy Commission in the 1970s launched the weapons program and 
associated fuel cycle activities, studied in the United States on a Fullbright Grant 
and received an MSc in nuclear engineering from Argonne National Laborato-
ries as part of the Atoms for Peace Program. (http://www.hipakistan.com/en/
detail.php?newsId=en62190&F_catID=17&f_type=source&day=)
133. See Justin T. Long, Engineering for Nuclear Fuel Reprocessing, American 
Nuclear Society, 1978. This volume of over 1000 pages was published by the 
Atomic Energy Commission in 1967 and republished in 1978 for the Depart-
ment of Energy. The 1967 Forward by Floyd Culler, Assistant Director of the 
Oak Ridge National Laboratory, and one of the foremost experts on reprocess-
ing, states: "This book presents the engineering aspects of the reprocessing of 
power reactor fuels. From many diverse sources of information, an attempt has 
been made to summarize the basic approaches to the engineering of a chemical 
separation plant. The book does not offer engineering information only; it also 
reviews the processes most widely used and most of those under development. 
Particular attention has been given to describing the equipment used in repro-
cessing fuel. Shielding, criticality control, liquid and gaseous waste disposal, 
safety, ventilation, fuel-element storage and handling, materials accountability, 
and maintenance are covered in summary form, and the information given is 
supplemented by extensive and selected references to reports that are available 
from the rather specific domain of atomic energy literature. The information is 
presented in such a way that the book, either as a whole or in part, can be used 
as a text for instruction in a course on radiochemical course design. The process 
data and the underlying engineering principles make the book useful either as 

http://www.hipakistan.com/en/detail.php?newsId=en62190&F_catID=17&f_type=source&day=
http://www.hipakistan.com/en/detail.php?newsId=en62190&F_catID=17&f_type=source&day=
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None of this was in any way prohibited by the Nuclear Nonprolifer-
ation Treaty as it was then universally interpreted even though it was 
at odds with the purpose of the Treaty. According to the prevailing 
interpretation of the Treaty nuclear technology that was labeled by 
its owner as "peaceful," had some possible civilian application, and 
was subject to inspection by the International Atomic Energy Agen-
cy (IAEA) was deemed to be legitimate. This was so even if the 
technology—say, reprocessing or enrichment—brought the owner 
to the threshold of nuclear weapons. At that time the real role of the 
IAEA inspectors was to legitimize trade rather than to find wrong-
doing. The view was that international nuclear gentlemen did not 
inquire too deeply into the affairs of other nuclear gentlemen, and in 
any case kept what they learned to themselves.134

In its public pronouncements the US government more or less stuck 
to the position that the NPT legitimized all "peaceful" nuclear ac-
tivities. At the same time the government could not ignore the dire 
security implications—post-1974 Indian nuclear explosion—of un-
restricted commerce in nuclear technology, even if it was subject to 
IAEA inspection. France was then negotiating with Pakistan for the 
export of a reprocessing plant and Germany was pursuing a pack-
age deal with Brazil that involved both reprocessing and enrich-
ment technology.135 A complication at the time was that France was 

a textbook or a handbook. . . . We hope, too, that it will serve as a reasonably 
accurate introduction to reprocessing technology for those who are now entering 
the field."
134. The IAEA continued in this mode for many years. After the embarrassment 
of the discoveries after the first Gulf War that Iraq had run a weapons pro-
gram under the noses of the IAEA inspectors the Agency carried out important 
improvements in its mode of operation. In recent years the IAEA has become a 
first-rate international inspection agency limited principally by what its Board of 
Governors will permit.
135. The Germans sought to sell the Brazilians a type of enrichment technology 
that did not offer much promise. The Brazilians later got involved in centrifuge 
technology and are now constructing a centrifuge enrichment plant that would 
supply more or less the fuel needs of one of their two reactors. They have been 
reluctant, however, to allow the IAEA inspectors to see the centrifuges, presum-
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not yet an NPT member. To help introduce a common set of export 
guidelines that included "restraint" in the export of "sensitive" tech-
nology, the United States organized the Nuclear Suppliers Group of 
nuclear exporting countries, initially 15 of them. This Group oper-
ated, and continues to operate, as a kind of extra treaty backstop for 
the NPT. The main concern at the time of its founding was tech-
nology that provided access to plutonium as uranium enrichment 
technology was still tightly held.136 There were some important US 
successes, among them stopping the French sale of a reprocessing 
plant to Pakistan, which France finally abandoned in 1978.137

What the United States should do about reprocessing and plutonium 
use, both domestically and internationally, became an election year 
issue in 1976. President Gerald Ford issued a nuclear policy state-
ment that plutonium was at the root of the security problem associ-
ated with nuclear energy. Once separated from the radioactive waste 
contained in spent fuel, the material could rapidly be put to military 
use. President Ford stated that reprocessing, that is chemical separa-
tion of plutonium, "should not proceed unless there is a sound rea-
son to conclude that the world community can effectively overcome 
the associated risks of proliferation." In perhaps his boldest step, he 
announced that the United States would act domestically in a way 
that was consistent with what we asked of others. The United States 
would no longer in its energy planning assume future reliance on 
plutonium fuel. He said that he believed that we could make use of 
nuclear energy, and even increase reliance on it, with this security 
restriction. "We must be sure," he said, "that all nations recognize 
that the U.S. believes that nonproliferation objectives must take 

ably because the inspectors would then know the source of the technology. The 
US government has so far not reacted to this very suspicious and worrisome 
state of affairs.
136. Perhaps it would be more accurate to say, "was thought to be tightly held," 
as the industrial spy A.Q. Khan was already delivering to Pakistan centrifuge 
plans and contractor lists that he had stolen from Urenco while he worked there.
137. Although it now appears that Pakistan may be trying to revive the plant, 
possibly with Chinese help.
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precedence over economic and energy benefits if a choice must be 
made." To this day, US policy on spent fuel assumes that it will be 
disposed in a repository on a "once through" basis, that is, without 
reprocessing, although the current reason for this probably has more 
to do with economics than with security.

Gerald Ford lost the 1976 election to Jimmy Carter and as a con-
sequence it is Carter’s name that usually attaches to the origin of 
a restrictive US nonproliferation policy with respect to plutonium. 
Unfortunately, President Carter’s erratic style and his administra-
tion’s tendency to equate saying something with doing it left US 
nonproliferation policy in a confused state that did not engender 
respect either at home or abroad.138 At first Carter took a rigid anti-
proliferation stance on a number of key issues but abandoned these 
positions one after another when they met with domestic and in-
ternational criticism, most particularly with respect to reprocessing 
and future use of plutonium.139 Subsequent presidents watered down 
further US policy on disapproval of foreign reprocessing so that it 
is now barely perceptible except as regards countries of direct and 
near-term proliferation concern and which the United States consid-
ers hostile.

138. Just before the Shah was overthrown in 1979, as part of a reactor sale 
agreement, Jimmy Carter had agreed to grant Iran "most favored nation" status 
for reprocessing so that Iran would not be discriminated against when seeking 
permission to reprocess US-origin fuel. That meant Iran would now have the 
same right as Japan to reprocess US-enriched power reactor fuel. The Shah left 
Iran before the negotiations were concluded. —Nucleonics Week, 12 January 
1978, pp. 2-3; in Daniel Poneman, Nuclear Power in the Developing World, 
(George Allen & Unwin: London), 1982, p. 88. (http://www.nti.org/e_research/
profiles/Iran/1825.html)
139. Carter rapidly reversed himself on the issue of Japanese reprocessing of 
US-supplied fuel (over which the United States had reprocessing control) after 
his proliferation policy advisor, Gerard Smith reminded him that World War II 
started after the United States cut off Japan’s oil supply. In the case of Pakistan’s 
nuclear weapons program, then in its early stages, the United States looked the 
other way after the Soviet invasion of Afghanistan so as to promote Pakistani 
help in opposing the Soviets.
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What has remained, however, is the view—agreed to over the entire 
spectrum of nuclear opinion—that if commercial reprocessing is not 
present in a country then the reactors themselves do not pose a pro-
liferation danger. Gerald Ford drew a sensible distinction between 
what is too dangerous for the arteries of commerce (that is, separated 
plutonium) and what in the circumstances was a reasonably accept-
able alternative (a once-through uranium fuel cycle). Over time, the 
reasonably acceptable came to be described as entirely satisfactory. 
This view, however, ignores some stubborn technical facts that have 
been known for decades but unfortunately forgotten, about the ease 
and rapidity with which a country could reprocess LWR spent fuel 
and about the usability of such plutonium for bombs. That is the 
reason for a fresh look at this subject.

1976-1977 Ford-Carter Restrictive Policy on Commercial                    
Reprocessing Leads to Debate over Clandestine Reprocessing

Generally speaking, the nuclear industry and the nuclear bureaucra-
cies in the Department of Energy and elsewhere did not support the 
once-through nuclear fuel cycle that avoided reprocessing. Ironical-
ly, industry saved a lot of money over the last nearly thirty years by 
adopting this approach, however reluctantly, because commercial 
reprocessing and recycle of plutonium as fuel is highly uneconom-
ic.140 Mostly the defense of commercial reprocessing was based on 
the arguments that Ford and Carter had exaggerated the dangers—
that so long as the commercial activities were subject to IAEA in-
spection (which went by, and continues to go by, the misleading 

140. In spite of the unfavorable economics support for plutonium recycle con-
tinues, including in high places in the current administration, as witnessed by 
comments on this issue in the president’s National Energy Plan of May 2000. 
Such support is based in part on ideology (on the part of nuclear true believers) 
but mainly on commercial opportunism (on the part of nuclear fuel firms looking 
for subsidies). Nuclear fuel firms providing reprocessing and plutonium services 
have discovered that a process does not have to be economical in order to be 
profitable.
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name of "safeguards") there was nothing to worry about. And, it 
was said in further defense of reprocessing, that the plutonium from 
LWRs was unsuitable for bombs and was therefore not a source of 
worry.141 Both of these points are wrong and we will devote special 
attention in this report to the latter one.

For the present, however, we are more interested in a different line of 
argument against the Ford-Carter policy supporting a once-through 
fuel cycle. These critics argued that banning commercial reprocess-
ing wouldn’t provide any additional security because it was anyhow 
easy to extract the plutonium from spent fuel using small jerrybuilt 
plants that most countries could build quickly and secretly. Although 
they didn’t put it that way, they argued, in effect, that if a country 
had nuclear power reactors things were much worse than the new 
Carter administration thought.142 This line of argument was based on 
an informal technical report written in 1977 by reprocessing experts 
at the Oak Ridge National Laboratory that presented a design for 
a small, quickly-built, simple reprocessing plant that the designers 
thought could easily be hidden.143 The argument based on this report 
didn’t gain much traction because the nuclear industry was reluctant 
to support an argument that, if taken seriously, could lead to the 
conclusion that nuclear reactors were themselves too dangerous to 
operate on a commercial basis. And supporters of the once-through 
approach tended to write off the significance of the Oak Ridge report 

141. That is what Sigvard Eklund, the IAEA Director General, told one of the 
authors in conversation in 1976. To correct this view the US government offered 
Mr. Eklund a briefing on the subject. At that briefing his jaw literally dropped 
when presented with a slide that refuted his earlier view. The new facts had far-
reaching implications for the IAEA inspection system.
142. One needs to reemphasize, because it is so frequently forgotten, that the 
initial rejection of US reprocessing was done by President Ford. But he lost the 
election a few days after announcing his policy and so the focus turned to Jimmy 
Carter.
143. D.E. Ferguson to F.L Culler, Intra-Laboratory Correspondence, Oak Ridge 
National Laboratory, "Simple, Quick Processing Plant," August 30, 1977, 22 
pages. This is the same Mr. Culler whose Forward to a USAEC volume on 
reprocessing was cited earlier.
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in the context of the arguments over allowing large-scale commer-
cial reprocessing. The report may have overstated to an extent the 
ease with which LWR spent fuel could be reprocessed quickly and 
secretly, but it and a number of other subsequent studies on small-
scale and clandestine reprocessing made an important point. It is that 
LWRs operating on a commercial once-through fuel cycle—with no 
commercial reprocessing—are not as safe a proposition from the 
point of view of proliferation as they were made out to be.

A Number of Studies on "Quick and Dirty" Clandestine                                  
Reprocessing for Bombs Suggest This Is a Feasible Option

There have been a number of studies on small-scale reprocessing 
but perhaps none that received comparable attention and none that 
involved persons as prominent in the field. The godfather of the 
1977 study was Floyd Culler, then Oak Ridge assistant director, and 
a leading developer of PUREX technology. He assembled a team to 
prove that a country with a minimal industrial base could quickly 
and secretly build a small reprocessing plant capable of extracting 
about a bomb’s worth of plutonium per day.

The response came in the previously cited 1977 Oak Ridge memo-
randum that presented a design for such a plant together with a flow 
sheet and equipment list, with dimensions and specifications. The 
main technical references were from standard textbooks and hand-
books.

The equipment is chosen with a several-month campaign in mind 
rather than long-term operation so, for example, plastic pipe can 
serve in places where steel pipe would be used in a commercial 
plant. A plant diagram attached to the memorandum and keyed to the 
equipment list shows the plant equipment layout from the receiving 
pool for radioactive spent fuel to the metal reduction furnaces for 
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producing plutonium metal "buttons."144 The structure housing the 
entire operation would be about 130 feet long and much less wide. 
Although they describe the plant as a "quick and dirty" one, the de-
signers went to some pains to contain the radioactive wastes and to 
filter the effluents both for reasons of safety and to avoid detection.

The study concluded the plant could be in operation four to six 
months from the start of construction, with the first 10 kilograms 
of plutonium metal (about two bombs’ worth) produced about one 
week after the start of operation. Once in operation the small plant 
could process about one PWR assembly per day, which translates 
into production of about 5 kilograms of plutonium per day. If one 
accepts this conclusion about the possible performance of such a 
"quick and dirty plant," or something close to it, the implications 
are very far-reaching concerning the risks posed by LWRs in coun-
tries interested in obtaining nuclear weapons. There would be little 
chance of detecting such a plant until it was in operation and spent 
fuel to be processed was missing from a power reactor storage pool. 
Given the short process time—a few days from delivery of spent 
fuel to plutonium metal—IAEA inspectors would have little chance 
of detecting a diversion and start of reprocessing under the current 
approach. From metal plutonium to weapon components is a mat-
ter of days. The IAEA guidelines for LWR inspections assume that 
from LWR spent fuel to metal weapon components takes about 1-3 

144. The diagram appears in the Washington Post of August 4, 2002, to illustrate 
an article, "Those N. Korean Reactors Light Up Danger Signals," by Victor 
Gilinsky and Henry Sokolski. The Oak Ridge report does not see the initial 
mechanical disassembly of the LWR spent fuel as a particularly difficult step. 
This issue came up in arguments over the risks posed by the two LWRs that the 
United States had promised North Korea as part of the 1994 Agreed Framework. 
The State Department insisted that while North Korea had experience with 
reprocessing it would not be able to reprocess LWR fuel because of the diffi-
culty of cutting up the fuel rods, a part of the process with which a high-capacity 
French commercial plant had difficulty. The Oak Ridge design proposed abra-
sive saw cutting underwater and it refers for the details to the 1967 Long volume 
which has a section on the subject.
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months,145 but the Agency’s resource limitations and the resistance 
of member countries keep the actual inspection frequency of LWR 
inspections lower than once every three months. Therefore if the 
Oak Ridge design or something similar would work as planned—
start up quickly and then produce about a bomb’s worth of pluto-
nium a day—the operator could produce dozens of bombs before the 
IAEA could count on detecting it, at least using the current inspec-
tion approach.

This conclusion assumes of course that the reactor operator cooper-
ates with the would-be bomb-makers. It also assumes that weapon 
design and readiness for fabrication would be prepared in advance. 
Both of the latter are difficult to detect and when detected are of-
ten clouded in ambiguity. In any case such detection has not led in 
the past to drastic international action to halt nuclear activity in the 
country. The history of nuclear activities in Iraq, North Korea, and 
Iran, suggests that the more time-scale for international enforcement 
actions is more typically on the order of years. The George W. Bush 
administration’s tougher approach on "weapons of mass destruc-
tion" and the preventive invasion of Iraq point in a different direc-
tion. But what the lesson from that experience will be, and what 
policy will emerge toward countries suspected of nuclear weapon 
ambitions, is yet unclear. The difficulties of coping with post-inva-
sion Iraq suggest that the United States is likely to be slower on the 
trigger in the future.

In view of the potentially far-reaching implications of the Oak Ridge 
report, the General Accounting Office prepared an evaluation for 
Congress.146 The GAO examined reviews of the Oak Ridge memo-

145. IAEA 2001 Safeguards Glossary, p. 22. Available on the IAEA web site, 
www.iaea.org.
146. Report by the Comptroller General of the United States "Quick and Secret 
Construction of Plutonium Reprocessing Plants: A Way To Nuclear Weapons 
Proliferation?, EMD-78-104, October 6, 1978. Senator John Glenn, then Chair-
man of the Subcommittee on Energy, Nuclear Proliferation and Federal Services, 
Committee on Government Affairs, and very active on nuclear proliferation is-

http://www.iaea.org
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randum by five Federal agencies and a number of individuals.147

The GAO raised questions about quickly the plant could be built and 
to what extent it could be hidden, but concluded it was a credible 
possibility for an experienced group of reprocessing engineers and 
operators. In other words, one cannot assume that a country inter-
ested in nuclear weapons will be barred from extracting militarily 
significant amounts of plutonium from its LWRs simply because it 
lacks a commercial reprocessing capability.

On the question of detectability, since 1977 we have greatly im-
proved intelligence—for example, in the case of overhead photog-
raphy and chemical analysis of environmental samples. Yet intel-
ligence on Iraq’s nuclear program was caught flatfooted in 1991 
(and, of course, the IAEA completely missed the weapons program) 
and then was wildly off the mark in 2003. North Korea’s uranium 
enrichment facilities have not been found. And Iran’s enrichment 
plant was located after a dissident Iranian group specified the co-
ordinates.148 There are probably more people around today skilled 
in the arts of reprocessing and they have more information to work 
with. Additionally, we have learned that NPT membership does not 
guarantee performance—Iraq and North Korea violated the Treaty, 
and very likely Iran did, as well.

Since the publication of the Oak Ridge report other studies have 
been published that also consider the issue of the credibility of clan-

sues, made the request. (Throughout, we do not distinguish between Oak Ridge 
report and Oak Ridge memorandum.)
147. The Arms Control and Disarmament Agency (ACDA), the Department of 
Energy (DOE), the Nuclear Regulatory Commission (NRC), and the Congres-
sional Research Service (CRS). In terms of his knowledge of reprocessing, the 
most imposing of the 11individuals consulted was Manson Benedict, Institute 
Professor Emeritus, Massachusetts Institute of Technology. The CRS review 
in its entirety was published separately several days later. Warren Donnelly, 
A Preliminary Analysis of the ORNL Memorandum on a Crude Nuclear Fuel 
Reprocessing Plant, November 4, 1977.
148. According to rumor they served as a conduit for Israeli intelligence. 
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destine small-scale LWR reprocessing.

The subject of clandestine plutonium extraction was addressed in a 
1995 Livermore report.149 The report states that "plutonium can be 
separated from spent nuclear fuel with modest facilities and equip-
ment," which tracks fairly closely with the conclusions of the Oak 
Ridge study.

In 1996 a Sandia National Laboratories team produced a design for a 
small plant for reprocessing LWR spent fuel quickly and secretly.150 
They characterized it as "…a relatively simple process that might 
be operated by an adversarial group in makeshift or temporary fa-
cilities such as a remotely located warehouse or a small industrial 
plant." The estimated preparation lead-time for producing the first 
kilogram of plutonium employing a staff of 6 technicians was about 
8 months, which is even more optimistic than that of the Oak Ridge 
team about 20 years earlier. 

The Oak Ridge and Sandia proposals are both bare bones paper de-
signs about which some reservation is appropriate. Both processes 
differ in some important respects from the standard PUREX process 
flow sheet. Also, no information is provided on crucial matters such 
as control instrumentation. This is not a process that inexperienced, 

149. W.G. Sutcliffe and T.J. Trapp, Eds., Extraction and Utility of Reactor-Grade 
Plutonium for Weapons (U), Lawrence Livermore National Laboratory, April 
27, 1995. The report is based on briefings given to the National Academy of Sci-
ences’ Committee on International Security and Arms Control during its study of 
the management and disposition of excess weapons plutonium. The full report is 
classified. The material used here is taken from an unclassified summary.
150. J. P. Hinton et al., Proliferation Resistance of Fissile Material Disposition 
Program (FMDP) Plutonium Disposition Alternatives: Report of the Prolif-
eration Vulnerability Red Team, Sandia National Laboratories, Report no. 
SAND97-8201, October 1996, Section 4.1.1.3 Recovery Process for LWR or 
MOX Spent Fuel, pp. 4-3 – 4-9. The work was done in the context of assessing 
the proliferation resistance of various alternatives for the disposition of stocks 
of weapons-grade plutonium that have been declared excess to national security 
needs by the US and Russia.
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even if competent, persons could handle easily. Spent fuel repro-
cessing is among the most sophisticated chemical engineering pro-
cesses and making it work takes a good deal of know-how. But even 
the critics of the practicality of the Oak Ridge design all thought 
that the highly skilled and experienced Oak Ridge team could have 
made it work.

In this context it is also worth mentioning a much earlier commer-
cial design that does not cut corners. In the late 1950s the Phillips 
Petroleum Company made a very detailed feasibility study of a 
small PUREX plant designed to reprocess per day about one-third 
ton of LWR spent fuel. It was designed to handle spent fuel whose 
burnup is roughly that of current LWR fuel after one refueling cycle 
(as opposed to the normal three).151 The plant’s head end used an 
underwater saw to free the fuel pins from the fuel assembly and a 
mechanical shear to chop individual fuel pins into small pieces. One 
of the striking features of the plant is its small size, about 65 feet 
square.152

It is credible for states with an industrial base and nuclear infra-
structure needed to operate LWRs to construct and operate such re-
processing plants "without cutting corners" to produce significant 
quantities of plutonium as quickly as possible without detection.153 

Whether or not a country might opt for a "quick and dirty designs," 
it would have the possibility to of building one with a lower prob-
ability of malfunction and with smaller telltale releases. Details in 
support of these conclusions are provided in Appendix 2.

151. The Phillips design was for spent fuel with an average burnup of 10,000 
MWd/t.
152. H. Schneider et al., A Study of the Feasibility of a Small Scale Reprocess-
ing Plant for the Dresden Nuclear Power Station, Report IDO-14521, Phillips 
Petroleum Company, April 28, 1961. Available from the National Technical 
Information Service (NTIS), Washington, DC.
153. In our judgment, it is not credible that a sub-national group with the type 
of skills enumerated in the Sandia report could construct and operate even the 
simplified plants outlined in the Oak Ridge and Sandia reports.
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Before we consider the policy implications of the possibility of 
quick and dirty reprocessing for the use of LWRs let us pursue this 
question of the suitability of LWR plutonium for weapons.

Contrary to Conventional Wisdom, LWRs Can Be a Copious Source 
of Near-Weapon Grade Plutonium Suitable for Bombs

Since the beginning of the nuclear age it has been difficult to ra-
tionalize the widespread use of uranium-fueled reactors that—in-
escapably—produce plutonium, which is one of the two key nu-
clear explosives. The 1946 Acheson-Lilienthal plan, that required 
"dangerous" nuclear activities to be used only under international 
auspices, did contemplate that uranium-fueled reactors would be in 
national hands. The authors’ rationale was that the plutonium pro-
duced by these reactors could be "denatured" to make it unusable 
for military application. They didn’t spell out the scientific basis for 
the denaturing they had in mind but it appears to have been the idea 
that the isotopic composition of plutonium formed in reactor fuel 
that had been irradiated for an extended time would be unusable for 
bombs. The notion is wrong but it is understandable that it would 
appear plausible at that early point.

During the World War II Manhattan Project it was discovered that 
just as a uranium-238 nucleus can absorb a neutron to form pluto-
nium-239, so the plutonium239 can absorb a neutron to form plu-
tonium-240.154 The longer the uranium fuel is irradiated in a reactor 
to form plutonium-239, the more of the plutonium-239 will convert 
into plutonium-240. This isotope fissions spontaneously and releas-
es neutrons which tend to "pre-initiate" nuclear explosions as soon 
as the mass of nuclear explosive is in a "critical" configuration. It 
is this effect that made it impossible to use plutonium in a gun-type 
nuclear device (as it is possible to do with uranium-235 and was in 

154. In turn the plutonium-240 absorbs neutrons to form plutonium-241. Pluto-
nium-240 is not fissionable by neutrons in an LWR core but plutonium-241 is.
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fact the design used in the Hiroshima bomb). It was not possible to 
use a gun to bring two pieces of plutonium together fast enough. As 
soon as they got close enough to form a critical mass the sponta-
neous neutrons from plutonium-240 would set off a chain reaction 
whose heat would blow the pieces apart before the nuclear yield was 
significant.

It was this stumbling block that led to a focus on the implosion de-
sign—using high explosives to drive the nuclear explosive rapidly 
inward to form a dense supercritical mass. The speed of the process 
reduces the chance of pre-initiation. Even so, an unwanted that ap-
pears early in the compression can set off a premature chain reaction 
and limit the yield to a "fizzle yield." To reduce the chance of this the 
plutonium used in the first US warheads was produced in uranium 
fuel that had been lightly irradiated to keep the fraction of pluto-
nium-240 at about 1 percent. In an implosion design, however, the 
fizzle yield, while not optimal, is still large—in the case of the first 
Trinity explosion it was about 1 kiloton, which it is useful to recall is 
one thousand tons of high explosives. In short, the trouble with the 
idea that higher plutonium-240 content would only produce a fizzle 
is that the fizzle yield is still pretty large.

Since the time of the Acheson-Lilienthal report, weapons designers 
have learned to work around the pre-initiation problem to achieve 
high yields with the lower quality plutonium. In time, as advanced 
weapon designs made the pre-initiation problem more or less irrel-
evant, the US weapons complex settled on plutonium with a plu-
tonium-240 content of about 7 percent (and thus a plutonium-239 
content of about 93 percent) as a reasonable compromise between 
quality and production rate. Plutonium of this isotopic content, or 
something close to it, say in the range of 90 percent, is termed weap-
ons-grade.

That the denaturing argument was not valid in technical terms did 
not dissuade those who found it convenient for rationalizing com-
mercial plutonium activities from using it. The idea permeated the 
technological permissiveness of the 1950s Atoms for Peace program 
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when it came to plutonium extraction and application. One could say 
that the false security of denaturing plutonium underlay the whole 
Atoms for Peace program.155

After the Indian nuclear explosion in 1974 that used high isotopic 
purity plutonium extracted from the spent fuel of a Canadian-sup-
plied research reactor, the United States woke up to fact that misin-
formation in the international nuclear community downplaying the 
dangers of commercial plutonium was standing in the way of effec-
tive security measures. By this time commercial LWR fuels were 
fairly highly irradiated during commercial operation and the notion 
gained currency that the plutonium in such fuel, "reactor-grade" plu-
tonium was not usable at all for bombs. The Ford administration 
felt compelled to brief foreign nuclear leaders to correct this view 
and arranged for Dr. Robert Selden of the Livermore laboratory to 
present the material.156 Selden’s summary slide stated: "Reactor-

155. In time the Atoms for Peace program permitted the US export of large 
quantities of HEU to fuel foreign research reactors. There was no question about 
the dangers of HEU as a bomb explosive. As Albert Wohlstetter once said, "The 
nuclear bureaucracy knew what they were saying about denaturing plutonium 
was false so they didn’t think it mattered if they exported HEU, too."
156. The author returned from a 1976 European trip and reported to the Na-
tional Security Council (NSC) staff that the IAEA Director General and his staff 
believed plutonium from commercial LWR fuel was not usable for weapons, 
and that the top German officials, then negotiating a nuclear sale to Brazil that 
involved reprocessing technology were adamant in this view. They thought that 
US statements to the contrary were made for commercial, rather than security, 
reasons. This report to the NSC led to the November 1976 Selden briefings for 
select top international nuclear figures that included Sir John Hill, head of the 
UK Atomic Energy Authority, M. Andre Giraud, the head of the French Atomic 
Energy Commission (CEA), Dr. Eklund, Director General of the IAEA, and 
Mr. Ryukichi Imai, a senior advisor on nuclear affairs to the Japanese Foreign 
Ministry. Shortly before this the author, then a commissioner of the U.S. Nuclear 
Regulatory Commission, gave a speech at the Massachusetts Institute of Tech-
nology in which he said the following: Of course, when reactor-grade plutonium 
is used there may be a penalty in performance that is considerable or insig-
nificant, depending on the weapon design. But whatever we once might have 
thought, we now know that even simple designs, albeit with some uncertainty in 
yield, can serve as effective, highly powerful weapons—reliably in the kiloton 
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grade plutonium is an entirely credible fissile material for nuclear 
explosives."157

But despite numerous reports and analyses that addressed the is-
sue and arrived at the same result, the controversy would not die 
because so much was at stake commercially and bureaucratically in 
the hundreds of LWRs deployed throughout the world and, in some 
countries, in the reprocessing and recycle of LWR plutonium. 158

Rather than pursue this argument, which seems to have reached a 
stalemate, the approach we take here is to circumvent it by pointing 
out that LWR can also be copious producers of near-weapons-grade 

range. Victor Gilinsky, "Plutonium, Proliferation, and Policy," Remarks given at 
MIT, November 1, 1976 (NRC Press Release No. S-14-76).
157. Robert W. Selden, "Reactor Plutonium and Nuclear Explosives," Lawrence 
L Livermore Laboratory, undated slides.
158. See, for example, Management and Disposition of Excess Weapons Plu-
tonium, National Academy of Sciences, National Academy Press, Washington, 
1994. The Executive Summary, p. 4, states: "Plutonium of virtually any isotopic 
composition, however, can be used to make nuclear weapons. Using reactor-
grade rather than weapon-grade plutonium would present some complications. 
But even with relatively simple designs such as that used in the Nagasaki 
weapon—which are within the capabilities of many nations and possibly some 
subnational groups—nuclear explosives could be constructed that would be 
assured of having yields of at least 1 or 2 kilotons. Using more sophisticated 
designs, reactor-grade plutonium could be used for weapons having consider-
ably higher yields. A report of a US-Japanese arms control study group arrived 
at the following statement: The participants agreed that as a technical matter, 
with some additional efforts, a country can produce nuclear weapons using any 
kind of plutonium, using well-known technologies. The members of the working 
group on reactor-grade plutonium included Hiroyoshi Kurihara, former Execu-
tive Director of the Japanese Power Reactor and Nuclear Fuel Development 
Corporation, Atsuyuki Suzuki, Professor of Nuclear Engineering at the Univer-
sity of Tokyo, and Victor Gilinsky. The overall report was published as Next 
Steps in Arms Control and Non Proliferation, Carnegie Endowment for Interna-
tional Peace, 1996. See also Richard L. Garwin, "Reactor-Grade Plutonium Can 
be Used to Make Powerful and Reliable Nuclear Weapons: separated plutonium 
in the fuel-cycle must be protected as if it were nuclear weapons", August 26, 
1998, available on www.fas.org.

http://www.fas.org
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plutonium and even of weapons-grade plutonium itself. To explain 
the difference between our point of view and the conventional one 
as regards LWR plutonium we have to say a few words about the 
way an LWR is fueled.

A PWR core, to use a specific example, may contain about 75 tons of 
uranium.159 The operators refuel the reactor about every 18 months. 
The fuel elements normally stay in the reactor for three fuel cycles, 
or about sixty months. But the refueling schedule is staggered so 
that at each refueling the operators take out one third of the fuel as-
semblies—the ones that have been in the core for three cycles—and 
replace them with fresh fuel.

The conventional characterization of the isotopic composition of 
the plutonium contained in LWR spent fuel—so-called reactor-
grade plutonium—is of fuel that has been in the reactor for a full 
three fuel cycles. This is the LWR plutonium over which arguments 
have raged concerning its usability for weapons. Such fuel indeed 
has a high content of isotopes other than the most desirable plutoni-
um-239. There is a certain logic in this characterization in that most 
of the LWR spent fuel in storage pools at LWRs contains this type of 
plutonium, and the LWR-bred plutonium that has been separated in 
reprocessing plants is more-or-less of this composition, too.160

But an LWR operator seeking better plutonium for weapons is not 
constrained to using the plutonium from irradiated fuel assemblies. 
For example, if the operator of a newly operating LWR unloaded the 
entire core after 8 months or so the contained plutonium would be 
weapons-grade—with a plutonium-239 content of about 90 percent. 
The amount of plutonium produced would be about 2 kilograms per 

159. In nearly 200 fuel assemblies containing over 40,000 fuel rods.
160. There is an exception worth noting. Some fuel is removed early from a 
reactor, generally because it is not performing properly, possibly because it is 
leaking radioactive material. The plutonium is such fuel will have a composition 
higher in plutonium-239 than the fuel that remains in the reactor longer.
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ton of uranium, or about 150 kilograms per 8 month cycle.161 This 
comes to about 30 bombs’ worth. Does a would-be nuclear weapon 
state need more? If the short refueling cycles were continued the 
annual output of weapons-grade plutonium would be about 200 ki-
lograms (allowing for refueling time), but this would require a large 
amount of fresh fuel. Such a progression involves a considerable de-
parture from commercial operation and for an NPT member would 
signal Treaty violation. Still, it illustrates what a standard LWR can 
do when viewed as a plutonium production reactor.

The small Oak Ridge-designed reprocessing plant described earlier 
would have difficulty keeping up with this kind of reactor operation 
for long because it wasn’t designed for reliable long-term operation. 
But suppose we just consider one run of 8 months. The small repro-
cessing plant was designed to handle about one assembly per day. 
To reprocess the entire core of 177 fuel assemblies in our example 
would take about six months of operating time plus some realis-
tic amount of down time. In less than a year the would-be nuclear 
weapons country would have about 30 bombs’ worth. That is quite 
an arsenal.

Consider a mode of operation closer to commercial operation. Be-
cause of the staggering of the refueling, at any refueling once the 
reactor has been operating for a time, one-third of the core (about 25 
tons in our example) will have been in the reactor for three cycles, 
on-third will have been in the reactor for two cycles, and one-third 
will have been in the reactor for one cycle. The plutonium in the one-
cycle fuel would have a much higher content of the most desirable 

161. The details come from a chart, "Trends in LWR Pu Production", in a set of 
briefing slides, Light-Water Reactor Fueling Handling and Spent Fuel Char-
acteristics, J.A. Hassberger, Lawrence Livermore National Laboratory, dated 
February 26, 1999. The briefing was presented to a Stanford University/Liver-
more Laboratory group preparing a report on the problems of safeguarding the 
LWRs to be supplied to North Korea under the 1994 US-DPRK Agreed Frame-
work, Verifying the Agreed Framework, Michael May, General Editor, UCRL-
ID142936/CGSR-2001-001, April 2001.
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plutonium-239 isotope than the three-cycle fuel—over 80 percent as 
opposed to about 55 percent. This plutonium is often called "fuel-
grade" to distinguish it from the better weapons-grade stuff and the 
less desirable reactor-grade.162 At each normal refueling the operator 
has available 25 tons of uranium containing about 5 kilograms plu-
tonium per ton, or about 125 kilograms of plutonium with about 80 
percent plutonium-239, not bad material for bombs. (There is more 
plutonium per ton than in the earlier example because the irradia-
tion time is longer.) In fact, this characterization understates the use-
fulness of the one-cycle material for weapons because what really 
counts is the amount fissile fraction—the sum of plutonium-239 and 
plutonium-241—which in the case of spent fuel removed after one 
refueling cycle is nearly 85 percent.

Even more interesting is an example we will consider in detail—the 
situation at the start of operation. We shall examine the weapons 
characteristics of the plutonium produced in the first core after the 
start of operation and will compare that with the characteristics of 
weapons-grade plutonium. At the end of the first refueling cycle all 
the fuel will have been irradiated for only one cycle. The first cycle 

162. The distinction is made in a useful paper by Bruno Pellaud, a former deputy 
director general of the IAEA and head of the IAEA Department of Safeguards. 
Bruno Pellaud, "Proliferation Aspects of Plutonium Recycling," Journal of 
Nuclear Materials Management, Fall 2002, Volume XXXI, No. 1, p. 30. He pro-
vides the following table of "plutonium mixtures for explosive purposes:"

The categories are to some extent arbitrary, but they make for useful peg points. 
Pellaud’s aim is obviously to vindicate the use of MOX grade fuel. Still, he 
makes helpful points along the way.
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is also normally a bit shorter than the later ones so the plutonium 
is even higher in plutonium239 content—about 84 percent pluto-
nium-239. At the end of the first cycle the 75-ton core will contain 
about 330 kilograms of plutonium, or more than 60 weapons’ worth. 
According to its designers it would take the Oak Ridge plant about 
150 days of operation to reprocess the entire core.

One might say that this kind of operation in violation of the NPT 
would not be allowed, that the international community, or perhaps 
some country, would step in to prevent it. Yet North Korea is be-
lieved to have reprocessed the missing 8,000 fuel rods from its small 
reactor and there has been no world response. Suppose they had by 
now had in operation the LWRs that the United States promised 
them under the 1994 US-DPRK Agreed Framework and had oper-
ated them in the way outlined above. Can we be confident that there 
would be international action to enforce the NPT rules?

How good would the first core plutonium be for weapons? The usual 
standard of comparison is US weapons-grade plutonium, which is 
nominally taken to contain about 93 percent plutonium-239. How 
different then are the weapons characteristics of the plutonium in 
the fuel after the first cycle as compared with weapons-grade pluto-
nium?

NPEC asked Dr. Harmon W. Hubbard, an experienced physicist 
who had worked on nuclear weapons at the Livermore Laboratory, 
and served for several years on the panel that evaluated foreign nu-
clear explosions for the U S government, to examine the issue rely-
ing on publicly available information. His paper, "Plutonium from 
Light Water Reactors as Nuclear Weapon Material," May 2003, is 
appended to this report. All of the data and theory used in his paper 
have been in the public domain for many years.

The subject of illegal construction of nuclear explosives was earlier 
reviewed in technical detail by J. Carson Mark, late T-Division head 
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at Los Alamos National Laboratory (LANL), in a 1990 report.163 He 
concluded that the difficulties encountered in using reactor-grade 
plutonium for explosive fabrication differ only in degree, but not in 
kind, from the problems in using weapon grade plutonium. In his 
2003 paper, Hubbard develops the calculations for the better grade 
of plutonium available in spent fuel after irradiation for the first 
fuel cycle to see how this plutonium compares in weapons use with 
weapons-grade plutonium.

Hubbard assumes the simplest design for a first effort explosive, 
one consisting of a solid plutonium spherical core. This core is very 
nearly a critical mass when surrounded by a high density tamping 
(that is, neutron reflecting) material which is taken here to be urani-
um. This larger sphere is then encased in the high explosive system 
which is designed to provide a converging spherical shock wave that 
would compress the assembly for a few microseconds before it flies 
apart from the force of the nuclear explosion.

Then, based on the published Trinity data, Hubbard calculates prob-
abilities of yields to be expected from reactor-grade plutonium. He 
then extends these probabilistic yield estimates to improved implo-
sion technology by adjusting a parameter in the model. One might 
think of these steps as increases in the speed with which the core is 
compressed, although some other aspects of design are involved, as 
well. He carries out the yield calculations for first-cycle LWR pluto-
nium and for weapons-grade plutonium.

Although the weapons-grade plutonium has less of it, both materials 
have some plutonium-240 that spontaneously emits neutrons. These 
spontaneous neutrons can start the chain reaction prematurely and 
cause the nuclear explosion to blow the bomb apart before the plu-
tonium core reaches maximum compression. Hubbard takes weap-
ons-grade material that contains 6 percent plutonium-240 (and thus 

163. J. Carson Mark, "Reactor-grade Plutonium’s Explosive Properties, Nuclear 
Control Institute, 1990.
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93.5 percent plutonium-239 and 0.5 percent plutonium-241, which 
is more-or-less equivalent for explosive purposes) and first cycle 
LWR plutonium contains 14 percent plutonium240 (and 84 percent 
plutonium-239 and 2 percent plutonium-241). In both cases there 
is some spread in resultant yields—more in the case of first cycle 
LWR plutonium because it contains more plutonium-240, but not 
dramatically so.

The following Table sums up the results of the calculations. The en-
tries in the first three columns give the probabilities that the design 
will achieve an explosive yield in the ranges: 1 to 5 kilotons, 5 to 
20 kilotons, and greater than 20 kilotons (the nominal yield of the 
1945 Trinity shot in the New Mexico desert). The first row gives the 
probabilities for the Trinity design using the type of plutonium that 
was actually used at the time. This might be termed "super-grade" 
as the plutonium-240 content was only about 1 percent. The follow-
ing three rows provide the same estimates for three levels of bomb 
technology: the 1945 Trinity technology, a two-fold (100 percent) 
improvement in that technology, and a three-fold improvement (200 
percent). In each case the results are presented for weapons-grade 
plutonium and for first-cycle LWR plutonium (bold). So, for ex-
ample, the probability that a bomb using 1945 Trinity technology 
and first-cycle LWR plutonium would exceed 20 kilotons in yield is 
12 percent. If we drop to the next row—that provides the probabili-
ties for a two-fold improvement in the 1945 technology—we find 
that the probability of exceeding 20 kilotons becomes 34 percent, 
or about one-third. And if we drop to the last row—that assumes a 
three-fold technology improvement—the probability of exceeding 
20 kilotons with first cycle LWR plutonium is 49 percent, or almost 
one-half.
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TABLE:
Probability of Achieving Various Explosive Yields and the 

Expected Yield for 1945 US Technology and for Two Improved 
Levels Using 1st Cycle LWR Plutonium and Weapon Grade 

Plutonium (WGPu)

The last column is especially interesting. It lists rough estimates 
of the average yield of the specific weapon design and plutonium 
quality combinations listed on the left. Even though there is some 
uncertainty in yield, the average yields are quite substantial, and the 
differences between weapons-grade and first-cycle LWR plutonium 
becomes very much less as technology is improved (that is, moving 
down in the Table).

A country attempting to build nuclear weapons today could take 
advantage of the wide availability of declassified nuclear weapon 
information and the enormous increases in computing and other 
technological aids since the 1945 Trinity shot. It seems reasonable 
to attribute to a new group at least a doubling of the efficacy of the 
Trinity implosion system through the use of advances in implosion 
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technology, initiators, and better core design.164 At this level of de-
sign a would-be nuclear state could use first-cycle LWR plutonium 
to produce fission weapons with a modestly reliable yield around an 
average of about 10 kilotons. A weapon of this design would have 
about a 70 percent chance of exceeding 5 kilotons. It should be re-
membered that the minimum, or fizzle, yields will likely be at least 
as large as that of Trinity—around 1 kiloton and that this guaranteed 
yield is already quite destructive. Considering that the destructive 
radius of the explosions varies roughly as the third root of the yield, 
the differences between the performance of weapons with first-cycle 
plutonium and those with weapons-grade plutonium are not very 
great.

LWRs Are Less Proliferation-Resistant Than Usually Assumed in 
Policy Discussions and Are Dangerous in the Wrong Hands

What emerges from this discussion is that LWRs are not the prolif-
eration resistant technology they have been made out to be. Forgot-
ten from the earlier days of nuclear energy is that LWRs can produce 
large quantities of near-weapons-grade plutonium, and that a coun-
try bent on making bombs would not have much trouble extracting 
it quickly in a small reprocessing operation, and possibly even keep 
the operation secret until it had an arsenal.

The possibility of clandestine centrifuge enrichment exists even in 
the absence of a nuclear power program. Pakistan pursued enrich-
ment before it had any reactors that used enriched uranium fuel. But 
a nuclear power program provides resources and makes it easier to 
mask a clandestine enrichment program. There is however one re-
spect in which the presence of an LWR offers added opportunities 

164. An initiator is a contrivance that injects neutrons into the device at the prop-
er moment—when the nuclear explosive has been compressed to a super-critical 
state—to start the explosive chain reaction. If the neutrons arrive too early, we 
get a reduction in yield, at worst a fizzle. If the neutrons come too late, there 
may be no nuclear explosion at all.
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for clandestine enrichment. Fresh LWR fuel, which typically has an 
enrichment level (uranium-235 concentration) of 4 percent can, af-
ter crushing and fluorination, itself be used as feed for a clandestine 
gas centrifuge enrichment operation. Use of such low-enriched feed, 
as opposed to natural uranium with a uranium-235 concentration of 
less than one percent can reduce the enrichment effort by a factor of 
five.

In other words, LWRs themselves pose a large security issue if they 
are in the wrong hands. It would be useful for informing U.S. policy 
to gain a clearer understanding of the extent to which near-weapons-
grade plutonium is readily available from these reactors. Two spe-
cific examples stand out of nuclear policy inadequately informed by 
an understanding of the technical possibilities.

The first is the confused and inconsistent policy toward North Korea 
which included promising, as part of a 1994 US-DPRK nuclear deal, 
two large LWRs whose plutonium production capacity turned out 
to larger than that of all the indigenous North Korean reactors they 
were supposed to replace. When this came to light the State Depart-
ment insisted that the North Koreans would not have the technology 
to extract the LWR plutonium.

The second example involves Iran. The United States opposes Rus-
sian supply of LWRs at Bushehr, but does so on the grounds that the 
nuclear project can serve as a cover for clandestine nuclear activi-
ties. There does not seem to be recognition yet that the LWRs could 
themselves be a copious source of plutonium for weapons, or their 
possible link with enrichment.

Altogether, underestimating the production capacity of LWRs for 
weapons-grade and near weapons-grade plutonium and overesti-
mating the difficulty of "quick and dirty" reprocessing have contrib-
uted to poor decisions.

There are several broad policy implications of the weapons-grade 
production capability of LWRs:
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1. We need to reassess the role of LWRs in international programs. 
They are not for everyone and we should be cautious about promot-
ing their construction in worrisome countries. This is not a benign 
technology. At a minimum we should not support such technology 
where it is not clearly economic.

2. Clandestine enrichment and reprocessing. The IAEA and nation-
al intelligence has constantly to be on the lookout for clandestine 
plants because they can rapidly change the security equation. There 
needs to be much closer accounting of LEU fuel in view of its sig-
nificance as possible feed for clandestine enrichment.

3. IAEA inspection of LWRs. IAEA inspection frequencies for LWRs 
to check on fuel inventories and refueling need adjustment upward 
in countries of concern from the point of view of potential bomb-
making to take account of possible undiscovered clandestine repro-
cessing. Because of inevitable IAEA resource limitations it is nec-
essary for the agency to concentrate the inspection where they are 
most important. It would help to gain support for such a system if it 
were possible to develop some objective way of defining "countries 
of concern." The IAEA should take greater account of the presence 
of weapons-grade plutonium or near weapons-grade plutonium in 
spent fuel pools and storage in devising its inspections.

4. Enforcement. The NPT members must enforce the IAEA inspec-
tion system. An important purpose of IAEA safeguards is to deter 
nuclear weapons activities— by would-be nuclear weapon coun-
tries—by the threat of early detection. This assumes there will be a 
strong reaction to such an early detection of illicit activity. If would-
be bomb-makers conclude they have nothing to fear because the 
international community is not likely to react to their violations, the 
whole system of control falls apart.
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"Minority Opinion: 
Dissenting Statement of 

Gilinsky and Macfarlane"165

Victor Gilinsky and Allison Macfarlane
Appendix A from Review of DOE's Nuclear Energy 

Research and Development Program, 
National Academies Press

2008

These remarks concentrate on the Global Nuclear Energy Part-
nership (GNEP), the most prominent U.S. Department of 
Energy (DOE) R&D program addressed in the committee’s 

report. The committee report criticizes DOE’s excessive eagerness 
to start building commercial-scale facilities when the technologies 
it relies on are still unproven.

However, the committee does not question the desirability of a 
substantial "closed" fuel cycle R&D program; moreover, it recom-
mends a reprocessing and fast reactor R&D program along the lines 
of GNEP’s predecessor, the Advanced Fuel Cycle Initiative (AFCI). 
Nor does the committee question whether DOE and its laboratories 
should have a key role in developing the new fuel cycle technolo-
gies, despite DOE’s poor track record in developing commercial 
technologies.

Our own views on these issues may be summarized as follows: (1) 
commercial reprocessing and recycle will not help solve resource or 
waste or proliferation problems and are not sensible technical goals 
for the United States for the foreseeable future—we would close 
down GNEP and hold DOE R&D spending in this area to pre-2003 

165. National Research Council. 2008. Review of DOE's Nuclear Energy 
Research and Development Program. https://doi.org/10.17226/11998. Repro-
duced with permission from the National Academy of Sciences, Courtesy of the 
National Academies Press, Washington, D.C.

https://doi.org/10.17226/11998
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levels, before AFCI; and (2) DOE is the wrong agent for develop-
ing commercial technologies beyond the early laboratory stage—it 
has been unsuccessful in the past and its overall record of managing 
sizeable projects is very poor. Our thinking is explained below.

It is important to clear up one point at the outset. No one appearing 
before the committee argued that conserving uranium was a reason 
for pursuing reprocessing and recycle. The resource argument does 
not appear in the GNEP Strategic Plan. Instead, the Strategic Plan 
argues that reprocessing and fast reactors would solve the waste dis-
posal and proliferation problems that bar expanded use of nuclear 
energy.

Waste Disposal: Dealing with Spent Fuel 

GNEP proposes to operate the nuclear fuel cycle so as to eliminate 
the need for more than one U.S. waste repository for the rest of the 
21st century, even if the number of power reactors—now at about 
100—increased by many hundreds. This goal drives the design of 
both GNEP reprocessing and fast reactor technologies. (By com-
parison, the "proliferation" constraint—no pure plutonium—is only 
a wrinkle on the basic pattern.)

GNEP’s waste logic runs as follows. A much larger U.S. nuclear 
program operated on the current once-through basis—with direct 
disposal of spent fuel—would require many repositories—say, one 
for every 100 reactors. But the struggle over DOE’s proposed Yucca 
Mountain nuclear waste repository proves, the argument goes, there 
will never be any additional repositories. We therefore need a closed 
fuel cycle that could accommodate a large expansion in nuclear 
power and still use only one repository.

GNEP plans to finesse Yucca Mountain’s design capacity—limited 
by temperature constraints on the repository rock—by leaving the 
heat-generating waste out of the repository. In particular, it would 
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leave the hottest fission products (shown in red in Figure A-1)166 
in surface storage. This does not expand repository capacity; it just 
puts less of each reactor’s waste inside. Of course, you could do 
that without GNEP by putting spent fuel in dry cask surface storage, 
which is essentially unlimited. But GNEP excludes this option. If 
Yucca Mountain fails to get a license and long-term surface stor-
age is acceptable, the GNEP story collapses; and the same is true if 
people accept other repositories in the future.

Note that GNEP would leave the radioactive cesium-137 and stron-
tium-90 on the surface. The half-lives of these isotopes are about 30 
years, so they would have to remain in such storage for at least 300 
years. There is no word on where DOE would store this material. 
As this would involve roughly as much storage capacity as would 
the original spent fuel, it is difficult to see any gain over the current 
once-through fuel cycle, especially considering that reprocessing 
would produce other waste streams as well.

FIGURE A-1 50 GWd/MTIHM spent PWR fuel actinide and 
fission product decay heat. GWd, gigawatt days of thermal 

energy production; MTIHM, metric tonnes initial heavy metal; 
PWR, pressurized water reactor. SOURCE: R.A. Wigeland, 

T.H. Bauer, T.H. Fanning, and E.E. Morris. 2004. Spent Nucle-
ar Fuel Separations and Transmutation Criteria for Benefit to 
a Geologic Repository. Paper presented at Waste Management 

2004 Conference, February 29-March 4, 2004, Tucson, Ariz.

166.  See https://www.nap.edu/read/11998/chapter/10#p200148cc9960074001. 
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The proposed technology is complex and would inevitably be very 
expensive. The design requirements for GNEP’s form of light wa-
ter reactor (LWR) spent fuel reprocessing are driven by the need to 
separate the various radioactive spent fuel constituents into separate 
streams to allow different solutions for each. Aside from the radio-
active cesium and strontium, the main ones are the plutonium and 
minor actinides neptunium, americium, and curium (shown in blue 
in Figure A-1),167 which are destined for transuranic fast reactor fuel. 
The longer-lived fission products, technetium-99 and iodine-129, 
are to be sent to a geologic repository. There are also assorted other 
radioactive products, including gases such as tritium and krypton; 
uranium, which DOE wants to send to a low-level waste repository; 
the cladding hulls, which are destined for a geologic repository; and 
other wastes from the reprocessing process.

Even if GNEP worked as planned it would likely exacerbate the 
nuclear waste problem, at least for a long time. The most important 
thing to remember is that the hottest fission products would accu-
mulate on the surface for hundreds of years. These fission products 
are the reason that the NRC, the last time it looked at separation 
and closed fuel cycles, in 1996, recommended the need for geologic 
repositories. Putting less of the waste into a repository is a choice 
we could make now without GNEP—we could leave the spent fuel 
in surface dry storage and put nothing in a repository. Or we may 
be able to site other repositories. GNEP’s notion that siting repro-
cessing plants and fast reactors and surface storage for radioactive 
cesium and strontium would be easier is fanciful.

The need for specialized fast reactors comes from GNEP’s deci-
sion to burn the plutonium and minor actinides to further reduce the 
repository heat load and long-lived radioactive isotopes. The main 
heat source after cesium and strontium’s radioactivity subsides is 
americium-241. A new type of fast reactor would have to be de-
signed to burn actinide fuel (and, secondarily, to produce electric-
ity). To make the scheme work would take about one fast reactor for 
every four ordinary LWRs, so about 100 fast reactors out of a total 

167. See https://www.nap.edu/read/11998/chapter/10#p200148cc9960074001.  
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of, say, 500 nuclear units. DOE acknowledges fast reactors would 
be more expensive than LWRs; but in our opinion DOE still under-
estimates the difference in capital and fuel costs.

Further, as pointed out in Chapter 4,168 it would take many cycles 
through the fast reactors to burn up a large fraction of the actinides. 
That means, in effect, the spent actinide fuel from the fast reactors 
would be reprocessed many times (each time separating the hot 
fission products for surface storage). The fast reactors’ spent fuel 
would need an entirely new and different reprocessing technology. 
Each cycle—residence in the fast reactor, cooling, reprocessing, and 
fuel fabrication—would take a good many years. So in the best of 
circumstances, many cycles would take the better part of a century. 
But no one has yet fabricated such an actinide fuel, or designed a 
reactor to burn it, or developed a reprocessing scheme that could 
handle it. It is premature to be thinking of going beyond the labora-
tory with reprocessing and fast reactor technologies.

Finally, the GNEP concept applies only if there is a multifold expan-
sion of nuclear capacity. However, even today’s optimistic projec-
tions involve a relatively small number of reactors (as of July 2007 
no new reactors had been ordered); it would take hundreds more to 
get into the GNEP ballpark. Nor is it plausible that GNEP would 
facilitate such an expansion.

Proliferation: International Aspects of GNEP 

The other main GNEP goal is antiproliferation, keeping addition-
al countries from getting bombs. There is a lot of confusion about 
this goal. GNEP’s fuel cycle is said to be "proliferation-resistant" 
because it would keep plutonium mixed with other radioactive el-
ements—the current choice is neptunium—to provide some self-
protection.

A committee member pointed out that mixing plutonium with mild-

168. See https://www.nap.edu/read/11998/chapter/6#p200148cc9970047001.  
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ly radioactive neptunium is about as effective protection as mixing 
it with highly enriched uranium, because neptunium-237 and urani-
um-235 have similar properties. Therefore, the proposed addition of 
actinides to plutonium does not significantly increase the radiologi-
cal barriers to theft or make it significantly more difficult to use the 
material as an explosive. This feature of the reprocessing scheme is 
really intended to protect against theft and terrorism in the supplier 
countries that have reprocessing plants and has nothing to do with 
antiproliferation.

The more important point—GNEP Strategic Plan (Section 2.1.2)—
is that the GNEP Strategic Plan is based on there being no techno-
logical fix that would make reprocessing safe enough to spread to 
all countries. The GNEP Strategic Plan argues that antiproliferation 
dictates finding a way to keep most countries from engaging in re-
processing. Thus GNEP would rely on fuel supply assurances to 
dissuade most countries—call them B countries—from developing 
their own enrichment or reprocessing facilities.

These countries would in effect lease fuel from a small number 
of A countries and return the spent fuel containing plutonium. In this 
scheme, only the A countries would reprocess and burn the plutoni-
um-actinide mixture in their own fast reactors, so the B countries 
would never have access to this nuclear explosive. GNEP assumes 
the B countries would voluntarily forgo reprocessing to get assured 
access to fresh fuel.

But if this decision were based on economics, there would not be 
any reprocessing and recycle today (MOX, plutonium-based fuel, is 
several times as expensive as low-enriched uranium fuel). And there 
is no problem today for any country adhering to the Non-Prolifera-
tion Treaty (NPT) in buying uranium fuel, so what advantage would 
GNEP assurances have over current fuel contracts? DOE’s Office of 
Nuclear Energy (NE) said the extra assurances would make it even 
more difficult than it now is for a country like Iran to justify its own 
enrichment or reprocessing. That is not a serious reason to spend 
tens of billions of dollars.
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It is also unclear why, as GNEP argues, the United States has to re-
process in order to provide fuel assurances. Since the GNEP idea is 
that the B countries would just lease fresh fuel and send back spent 
fuel, why would they care whether the spent fuel is reprocessed or 
not?

There is also the problem of creating, beyond the NPT, another di-
vision of nuclear countries, the As and the Bs—or haves and have-
nots. One indicator of the likely reaction is that there are lots of vol-
unteers to be "A" countries but, apparently, none to be a "B" country.

There is another problem: consistency. It is evident from the presen-
tations to the committee that the administration does not intend to 
take back foreign spent fuel—for one thing because doing so would 
jeopardize congressional approval of the initial parts of the GNEP 
program. So the nonproliferation part of GNEP is really about other 
"supplier" countries—for example, France—taking back foreign 
spent fuel. It is naïve to expect that the existing reprocessing coun-
tries would adopt the more complicated and expensive GNEP tech-
nology.The ultimate nonproliferation argument for GNEP is that 
only if the United States engages in large-scale reprocessing can it 
gain a seat at the table in international discussions about the rules 
for nuclear energy use. The only thing to say about this is that the 
United States is always going to have a seat at the table.

To sum up, the main point of our discussion is that GNEP’s antip-
roliferation goal does not provide a rationale for DOE-NE R&D on 
reprocessing and fast reactors, whether in the context of GNEP or of 
the original AFCI.

We do want to acknowledge that while we disagree with its planned 
execution, we agree with some of GNEP’s underlying assumptions 
about the dangers of easy access to plutonium: (1) that all grades of 
plutonium, regardless of the source, could be used to make nuclear 
explosives and must be controlled; (2) that widespread access to 
reprocessing, no matter what the technology, is equivalent to access 
to plutonium and poses an international security problem; (3) that 
widespread use of MOX fuel by both weapons states and nonweap-
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ons states is similarly risky, because the contained plutonium can be 
extracted relatively easily; and (4) that even in the weapons states, 
the plutonium must be in a self-protecting form.

Management 

DOE-NE has no track record of successful project management. We 
are unaware of any successful historical DOE model for bringing 
technology to a commercial scale, as the agency intended to do un-
der GNEP; nor was NE able to provide an example.

In fact, DOE has suffered chronic project management problems, as 
recorded in numerous GAO reports, the latest of which169 states as 
follows:

For years, GAO has reported on DOE’s inadequate manage-
ment and oversight of its contracts and projects and on its 
failure to hold contractors accountable for results. The poor 
performance of DOE’s contractors has led to schedule de-
lays and cost increases for many of the department’s major 
projects. Such problems led us to designate DOE’s contract 
management—defined broadly to include both contract ad-
ministration and project management—as a high-risk area 
for fraud, waste, abuse, and mismanagement in 1990…. Ul-
timately, in January of this year, we concluded that despite 
DOE’s efforts to address contract and project management 
weaknesses, performance problems continued to occur on 
DOE’s major projects, and DOE contract management re-
mained at high risk for fraud, waste, abuse, and mismanage-
ment.

Congress has taken note of this in reviewing the FY 2008 budget.

169. Government Accountability Office, Department of Energy Con-
sistent Application of Requirements Needed to Improve Project Man-
agement, GAO-07-518, May 2007. https://www.nap.edu/read/11998/
chapter/1#p200148cc8960075001

https://www.nap.edu/read/11998/chapter/1#p200148cc8960075001
https://www.nap.edu/read/11998/chapter/1#p200148cc8960075001
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The presentations to the committee by NE were also disappointing 
in how they reflected on NE management capability. The briefing 
points on GNEP were all pluses and no minuses, and the DOE man-
agers were defensive about any possible deficiencies in their argu-
ments and planning. Perhaps it is natural that they underplayed the 
technological uncertainties and difficulties, but they also showed a 
lack of the intellectual flexibility and depth that managers need to 
address a complicated new subject. Nor did cost enter importantly 
into their thinking. We had a similar impression of the Idaho Na-
tional Laboratory presentations and reports.

We also doubt that the DOE laboratories are able to develop tech-
nology to full scale in a form that is attractive to the commercial 
world. The problem is that the laboratory R&D environment is not 
sufficiently cost-conscious. The laboratories have a lot of strengths, 
but developing commercial technology is not one of them.
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"Commercial plutonium a bomb 
material"

Victor Gilinsky, Bruce Goodwin, and Henry Sokolski
Japan Times

May 31, 2017

You would think that by now, in discussing the future of Ja-
pan’s plutonium stockpile, one fact would be incontrovert-
ible: Commercial plutonium — often called reactor-grade 

plutonium — can be used as an effective nuclear explosive material 
in weapons. We are not talking about simple or primitive nuclear 
weapons, but modern weapons comparable in sophistication and 
performance to those held in the arsenals of the major nuclear pow-
ers.

Yet despite the availability of public information and repeated state-
ments by knowledgeable officials, the advocates of commercial plu-
tonium use as fuel still refuse to acknowledge the point. The respect-
ed Council for Nuclear Fuel Cycle (CNFC) prominently displays on 
its website an article that dismisses concerns expressed by nuclear 
experts over stockpiles of Japanese plutonium separated from power 
reactor fuel. The Tokyo-based CNFC specifically criticizes expert 
statements at meetings in Japan in 2015. As we were among those 
experts expressing concern at those meetings, we think it is impor-
tant to explain why CNFC is wrong.

It is understandable that CNFC defends commercial use of pluto-
nium. The organization believes that plutonium use is essential to 
long-term reliance on nuclear energy. It has been devoted for many 
years, in its own words, to "promotion of peaceful uses of pluto-
nium." It has relied on the assumption that plutonium from Japan’s 
nuclear power reactors — of the so-called light water reactor (LWR) 
type — cannot be used for bombs. The fact that it is now clear such 
plutonium is useful for bombs threatens the foundation of CNFC’s 



219Chapter 2

thinking. It is difficult to convince the public that a plan to use many 
tons of nuclear explosives to fuel power plants is an entirely peace-
ful one when 1 ton could be used to produce over 100 nuclear war-
heads. The usability of reactor-grade plutonium for weapons thus 
threatens the whole nuclear fuel-cycle concept of CNFC. This in-
cludes not only extraction of plutonium by reprocessing and recy-
cling it in LWRs, but also the planned use of plutonium from LWRs 
to fuel a future generation of fast breeder reactors — the ultimate 
goal of plutonium advocates.

CNFC is naturally looking for some way to protect its traditional 
position on the necessity to use plutonium fuel in the face of unde-
niable facts about plutonium’s weapon usefulness. The council has 
been forced to concede that it is indeed possible to use reactor-grade 
plutonium for a nuclear "device." But it seizes on the difference be-
tween weapon-grade plutonium and reactor-grade plutonium, the 
latter coming from spent fuel that has been irradiated for a much 
longer time than weapon-grade plutonium produced in military 
production reactors. The reactor-grade material contains an admix-
ture of undesirable plutonium isotopes (other forms of plutonium). 
CNFC insists the use of it for an explosive device poses difficult 
technical problems. Such a device, in its view, would be too heavy 
and bulky and dangerous to be a practical weapon. No country has 
created an arsenal of such weapons, from which CNFC concludes it 
would be "absurd" to think any country would do so in the future. It 
goes on to flatly predict: "Nuclear weapons will never be made from 
plutonium extracted from LWR fuels."

The problem is that CNFC’s thinking regarding the technical char-
acteristics of nuclear weapons is 70 years out of date, and simplistic 
as a result. The additional plutonium isotopes in reactor-grade plu-
tonium increase the radioactivity, and therefore also the heat output, 
of the material. But nuclear- weapon designers have found ways 
to keep the devices from overheating, without significantly adding 
to the weight. And fabricators can easily cope with the additional 
radioactivity.

Some of the additional isotopes spontaneously release neutrons. In 
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the first nuclear- weapon designs this neutron background would 
tend to initiate a chain reaction too early and thus tend to reduce the 
yield of the explosion and make it less predictable. But this is an 
irrelevant consideration for the weapons use of this material by an 
industrially advanced country.

Quoting from the U.S. Department of Energy Publication — Non-
proliferation and Arms Control Assessment of Weapons-Usable 
Fissile Material Storage and Excess Plutonium Disposition Alterna-
tives dated January 1997: "Advanced nuclear weapon states such as 
the United States and Russia, using modern designs, could produce 
weapons from reactor-grade plutonium having reliable explosive 
yields, weight, and other characteristics generally comparable to 
those of weapons made from weapons-grade plutonium."

Until now, CNFC has apparently been unaware of this. This should 
make CNFC aware of the essential equivalence of reactor-grade and 
weapons-grade plutonium for modern nuclear weapons use. One of 
us, having extensive experience in nuclear explosives design, can 
attest to the truth of this U.S. government statement.

We would urge CNFC and others who hold similar views to reflect 
on this and to reconsider their position on the weapon usability of 
reactor-grade plutonium. It may have been tenable years ago, but no 
longer. It would be a shame if those who guide Japan’s nuclear en-
ergy policy disregarded this fact out of suspicion that it is presented 
for political purposes. It is undeniable that reactor-grade plutonium 
— extracted from spent reactor fuel by reprocessing — can be used 
for effective and powerful nuclear weapons.
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"Make US-Japanese nuclear      
cooperation stable again: End 

reprocessing"

Victor Gilinsky and Henry Sokolski 
Bulletin of Atomic Scientists

June 27, 2018

In a little-noticed but remarkable statement last week, Japanese 
Foreign Minister Taro Kono described a key pillar of the Jap-
anese-American alliance—US-Japanese peaceful nuclear coop-

eration—as "unstable."170 His pronouncement comes on the eve of 
the automatic renewal of the 1988 US-Japan peaceful nuclear coop-
eration agreement in July and days after US officials privately pres-
sured Tokyo to reduce171 its vast plutonium holdings (some 45 tons 
—which translates to nearly 9,000 nuclear bombs’ worth).

The starting point in dealing with this massive plutonium stockpile: 
Keep it from growing. That means Tokyo needs to freeze plans to 
open its large Rokkasho reprocessing plant, which can separate 
eight more tons of plutonium a year.

The United States and Japan got to this awkward spot in the 1970s 
and ‘80s, when Tokyo insisted it needed plutonium to fuel a future 
generation of fast breeder reactors and sought permission to extract 
it from irradiated US-supplied uranium fuel. We had earlier allowed 
the Euratom countries to do this and so President Reagan, hesitat-
ing to distinguish among close allies, relented. As Under Secretary 
of State Richard T. Kennedy told the Senate in 1982 in explaining 
blanket approvals for Japan and Euratom, "The US will not inhib-

170. See http://www.asahi.com/ajw/articles/AJ201806170027.html. 
171. See https://asia.nikkei.com/Economy/Reducing-Japan-s-plutonium-stock-
pile-easier-said-than-done.  

http://www.asahi.com/ajw/articles/AJ201806170027.html
https://asia.nikkei.com/Economy/Reducing-Japan-s-plutonium-stockpile-easier-said-than-done
https://asia.nikkei.com/Economy/Reducing-Japan-s-plutonium-stockpile-easier-said-than-done
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it or set back civil reprocessing and breeder reactor development 
abroad in nations with advanced nuclear programs where it does not 
constitute a proliferation risk … nations which regard the uses of 
plutonium as crucial to meeting their future nuclear energy needs."

The 1988 understanding with Japan was the only US nuclear coop-
eration agreement with an individual country that granted blanket 
reprocessing approval for the duration of the agreement (which, with 
automatic extensions, effectively meant forever). The agreement ap-
proved reprocessing for Japan both in British and French reprocess-
ing plants and in any that Japan itself might build. Meanwhile, Ja-
pan’s fast breeder development faltered (as did other such breeder 
programs around the world), and Japan installed no commercial 
reactors of this type. Because it has a large fleet of nuclear power 
plants that produce spent nuclear fuel containing plutonium and re-
processing arrangements at home and abroad, Japan has amassed an 
enormous plutonium stockpile.

The legal basis of this blanket approval was problematic from the 
start. The General Accounting Office (GAO) told Congress172 that 
the agreement was so permissive it violated the strict nonprolifera-
tion requirements in Section 131 of the US Atomic Energy Act. For 
this reason, the Senate Foreign Relations Committee urged the Rea-
gan administration to renegotiate the agreement, but the administra-
tion overrode Congressional opposition.173

In Section 131 b 2,174 the Atomic Energy Act requires that repro-
cessing of nuclear reactor fuel supplied by the United States, and 
extraction of plutonium, take place only with US permission and 
sets forth the standard for granting reprocessing approvals: The sec-
retaries of Energy and State must find that the action "will not result 
in a significant increase of the risk of proliferation." The "foremost 
consideration" in making that finding is whether the United States 
will have "timely warning," that is, "well in advance of the time at 

172. See https://www.gao.gov/products/421758#mt=e-report.  
173. See https://www.tandfonline.com/eprint/5fGtT8y3eEvrw9kmH99k/full. 
174. See https://www.nrc.gov/docs/ML1327/ML13274A492.pdf#page=19. 

https://www.tandfonline.com/eprint/5fGtT8y3eEvrw9kmH99k/full
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which the non-nuclear weapon state could transform the diverted 
material into a nuclear explosive device."

The GAO rejected the Reagan administration’s claim that it was 
complying with the law by making a one-time finding that Japanese 
reprocessing would entail no "significant increase" in proliferation 
risk. The GAO said that "it cannot be asserted with any degree of 
confidence that over the succeeding 30-year period … the timely 
warning standard can be applied in a systematic and effective way 
to the blanket approvals at issue here."

The GAO was of course right. Japan has accumulated roughly 10,000 
kilograms of plutonium at home and another 35,000 kg abroad over 
the course of the agreement. Can anyone claim with a straight face 
that this has not increased proliferation risks both in East Asia and 
globally? Why otherwise would US officials have asked Tokyo to 
reduce its plutonium holdings?

The plain fact is that the timely warning standard cannot be met 
in dealing with separated plutonium because, as the International 
Atomic Energy Agency acknowledges in its safeguards documents, 
the material can be fashioned into a nuclear weapon in a matter of 
days (in contrast with the low enrichment fuel used in common 
power reactors, which is far from weapons-grade). It is impossible 
to devise any system that can provide warning in time for an effec-
tive international response. A country with a scientific and techno-
logical base, if it had secretly done preparatory work, could prob-
ably arm nuclear weapons in a matter of weeks after accessing its 
store of plutonium.

The official justification for allowing nuclear power systems based 
on plutonium—a fuel that is also a nuclear explosive—argued that 
they would be subject to IAEA inspections, which are intended to 
deter diversion of fissile material to military use by providing warn-
ing in time to thwart any such diversion. But the IAEA couldn’t do 
that in the case of separated plutonium, so something had to give. 
What buckled was the definition of timely warning, which was ra-
tionalized to be met if we had sufficient confidence that the recipient 
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of our exports would not build nuclear weapons. Hence, Under Sec-
retary of State Kennedy could speak in 1982 of countries like Japan 
where nuclear explosive materials do "not constitute a proliferation 
risk."

The situation today, though, is radically different. The economic 
prospects of civilian nuclear power are now generally far less favor-
able than they were then; the rationale for plutonium-fueled breeder 
reactors, once widely believed to be the energy source of the future, 
has essentially evaporated. There is no longer any reason to twist the 
plain meaning of the Atomic Energy Act’s requirement for timely 
warning. It effectively rules out approvals for plutonium separation, 
and therefore for reprocessing. Whereas one could have once plau-
sibly argued that this would impose a severe cost on Japan, the situ-
ation is now completely reversed: If Japan shut down its Rokkasho 
reprocessing plant, it would now be freed from an outdated policy 
and would save a great deal of money.

The Rokkasho decision is of course up to Japan. But the United 
States should make clear where it stands, which it has not yet done. 
Such a step should be part of an overall US approach to end plu-
tonium separation throughout the world, for which current nuclear 
power programs have no need. Nonproliferation and economics 
point in the same direction: no reprocessing provisions in future 123 
agreements and urging other countries that sell nuclear material and 
technology to include such provisions in their agreements. The re-
cent Korean summits emphasizing denuclearization and Secretary 
Pompeo’s recent stand175 against reprocessing in the United Arab 
Emirates, Saudi Arabia, and Iran are steps in the right direction. 
They underline the importance of Japan ending its reprocessing.

175. See https://www.youtube.com/watch?v=CHY5KFYds1A.  

https://www.youtube.com/watch?v=CHY5KFYds1A
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"Nuclear power’s weapons 
link: Cause to limit, not boost            

exports"

Victor Gilinsky and Henry Sokolski 
Bulletin of the Atomic Scientists

September 20, 2018

The criticism that supporters of US nuclear exports have found 
most difficult to counter has been that their wares give an im-
porting country a big leg up on getting a bomb. For decades 

the exporters’ response has been to pretend this was not so. Now 
comes Michael Shellenberger, a prominent nuclear power advocate, 
who casts all this aside. Yes, he writes,176 there is a strong link be-
tween nuclear electricity and weapons, and in fact most countries 
that built nuclear power plants did so with weapons at least partly 
in mind. But this is not so much a confession as a sales pitch. He 
thinks the weapons potential of nuclear power plants actually pre-
vents war—the weapons shadow cast by nuclear plants itself deters 
enemies—and that this attribute should be exploited as a sales ad-
vantage by US nuclear exporters.

Shellenberger’s assessment of the nuclear power-weapons link is 
important rhetorically because it comes from the nuclear side of the 
house. He has been celebrated by the nuclear industry and the con-
servative press as one of the new breed, "pro-technology," environ-
mental activists who joined the nuclear ranks and are not afraid to 
do battle with their colleagues over nuclear power. So, his admission 
about the closeness of civilian and military nuclear technology—re-
alistically what lawyers call a declaration against interest—carries 

176. See https://www.forbes.com/sites/michaelshellenberger/2018/08/29/for-na-
tions-seeking-nuclear-energy-the-option-to-build-a-weapon-remains-a-feature-
not-a-bug/. 

https://www.forbes.com/sites/michaelshellenberger/2018/08/29/for-nations-seeking-nuclear-energy-the-option-to-build-a-weapon-remains-a-feature-not-a-bug/
https://www.forbes.com/sites/michaelshellenberger/2018/08/29/for-nations-seeking-nuclear-energy-the-option-to-build-a-weapon-remains-a-feature-not-a-bug/
https://www.forbes.com/sites/michaelshellenberger/2018/08/29/for-nations-seeking-nuclear-energy-the-option-to-build-a-weapon-remains-a-feature-not-a-bug/
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a certain weight and may convince people who have up to now re-
sisted the notion.

But Shellenberger goes on. He was always a bit unrestrained in his 
advocacy of nuclear power, and in speaking of nuclear weapons he 
surpasses himself. In an earlier piece,177 he presents an anecdotal 
case on why nuclear weapons were a cure-all for world conflict.

He said if only "weak" France had nuclear weapons in 1940 then 
"strong" Germany would not have attacked. But what if Germany 
was the one with the bomb?

He also points to India and Pakistan: They had three large wars be-
fore they armed themselves with nuclear weapons but none after-
wards, only "border skirmishes" with relatively low casualties. And 
if such conflicts got out of hand and led to nuclear weapon use, well, 
not to worry—Shellenberger cites an academic "expert" who claims 
that the nuclear conflict would surely be contained at the "tactical" 
level. In truth, of course, no one has any idea.

That the presence of nuclear weapons has reduced the frequency of 
war is an arguable proposition. But one only has to consider the ex-
perience of the Cuban Missile Crisis to realize it comes at the price 
of gambling on nuclear war. Most people have forgotten about them, 
but our nuclear forces are still on alert, and their use is not ruled out. 
The "experts" speak of deployment for deterrence only, but deter-
rence is predicated on use in certain circumstances.

All these inescapable uncertainties apparently got swept away in 
Shellenberger’s mind by the "Eureka" moment he describes in the 
latest article: Based on a paper by a couple of political science pro-
fessors, he asserts that a nuclear power program itself provides a sig-
nificant level of "deterrence-related" benefits—"a bomb isn’t even 
required." He says that when he thought of this, he almost fell off his 

177. See https://www.forbes.com/sites/michaelshellenberger/2018/08/06/
who-are-we-to-deny-weak-nations-the-nuclear-weapons-they-need-for-self-
defense/#1e860dd522fb.  
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chair. Why, he wondered, was this fact "not being promoted as one 
of nuclear power’s many benefits?"

One reason is that it’s a ridiculous proposal based on half-baked 
ideas.

But there is a serious side to this too. Unfortunately, his views, fool-
ish as they are, are not so different from primitive views privately 
held in high official and semi-official nuclear circles. It is useful to 
bring them out of hiding, and we have to thank Shellenberger for 
that.

Take the Bush Administration’s 2005 nuclear deal with India. It tore 
a gaping hole in the Non-Proliferation Treaty and yet was described 
as promoting nonproliferation. Is there anyone so foolish as to be-
lieve that hypocrisy? Or to doubt that India’s interest in the arrange-
ment was mainly fortifying its nuclear weapons? And wasn’t the 
notion of supporting India as a strategic foil to China at the core of 
US interest?

Consider also the current administration’s efforts to negotiate a nu-
clear agreement with Saudi Arabia to facilitate nuclear exports to 
that country. One doesn’t even have to speculate about the Saudis’ 
interest in bombs—the Crown Prince famously made that clear. And 
from the US side, it is also clear that a reason to put nuclear technol-
ogy in the hands of the Saudis is to frighten Iran.

The immediate nuclear issue now is what controls, if any, our gov-
ernment should impose on the proposed US-Saudi nuclear coop-
erative agreement. The sensible course from the security point of 
view, which Secretary of State Pompeo has publicly backed, is to 
make sure Saudi Arabia will not have the capacity to produce nu-
clear explosives—a controlling condition called the gold standard. 
But the Saudis are pushing back on that—for obvious reasons—and 
their supporters in the administration would like to relax the export 
controls that would apply, in part to get the business but also to have 
another stick to shake at Iran.
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We should have none of this. It has been settled US policy for de-
cades that we don’t want more countries with nuclear weapons or 
countries threatening to make them. Where we haven’t been con-
sistent in applying that policy regarding nuclear power exports, we 
need to make corrections, not by exporting more, but less.
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"Why Congress should say no 
to yet another fast reactor 

dream"

Victor Gilinsky and Henry Sokolski 
Bulletin of the Atomic Scientists

June 4, 2019

In its effort to revive a moribund US nuclear industry, the Trump 
administration has put itself in the hands of our national labora-
tories. The laboratories have used the opportunity to reach for 

the public purse to pursue their nuclear dream, the same one that 
they have had since the beginning of the nuclear age, and that now 
has nothing to do with the country’s energy needs. The starting point 
on their wish list is a multibillion-dollar "Versatile Test Reactor" at 
the Idaho national laboratory, to test fuel for a new generation of 
advanced "fast" plutonium-fueled reactors.

From the beginning, the nuclear power technologists have really had 
one idea that gripped their imagination: that it is possible to build a 
plutonium-fueled fast reactor ("fast" because the neutrons released 
in the fission reaction are not slowed by a moderator) that produces 
more plutonium than it consumes. This allows continually refueling 
the reactor and using the excess plutonium to start more such reac-
tors (hence the name "breeder reactors").

It sounds like getting something for nothing, but in reality, it means 
using all the relatively cheap natural uranium as fuel instead of only 
the less than 1 percent that is uranium-235, as is done in the cur-
rent generation of power reactors. In principle, this hugely extends 
the available fuel supply, a vital consideration in the early days of 
nuclear energy, when uranium was thought to be a scarce material.

In the 1960s the US Atomic Energy Commission saw the fast breed-
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er reactor as the answer to the country’s long-term energy needs. It 
organized itself to produce prototype breeder reactors that industry 
would then replicate commercially. Breeder cores needed lots of 
plutonium as an initial charge. This had to come from reprocessing 
of spent fuel of existing reactors, so reprocessing was an essential 
feature of the shift to a fast breeder future. "Atomic" commissions 
in countries around the world followed this example, all with ex-
perts absolutely sure fast breeders would soon take over electricity 
generation.

As we know, it didn’t happen. The fundamental flaw in the argument 
was that uranium wasn’t scarce at all, there’s lots of it. Also, the 
breeder and reprocessing technologies turned out to be much more 
challenging and expensive than expected. Altogether, they didn’t 
make economic sense.

Another negative element entered the equation in the late 1970s. 
In their excitement over the fast breeder, the nuclear community 
ignored the consequences of feeding plutonium, a fuel but also a 
nuclear explosive, into commercial channels throughout the coun-
try, and ultimately the world. In 1976, to the dismay of fast-breeder 
enthusiasts, President Gerald Ford announced that US non-prolifer-
ation objectives would take precedence and put the technology on 
the shelf. He added that we could develop nuclear energy perfectly 
well without it. Jimmy Carter continued these restrictive policies 
with respect to plutonium.

None of this, however, changed the fast breeder’s Holy Grail sta-
tus within the nuclear engineering community. That community got 
another chance during the George W. Bush administration, under a 
program called Global Nuclear Energy Partnership, or GNEP. This 
time, instead of arguing uranium resource constraints, an economic 
non-starter, they focused on the nuclear waste issue and claimed fast 
reactors (now dubbed as "burners" rather than breeders) had special 
advantages in dealing with waste. 

GNEP proposed to "burn" the (mildly radioactive) longest-lasting 
waste, by incorporating these elements into the plutonium fuel and 
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consuming them along with the plutonium. The trouble was, mak-
ing such fuel to commercial standards remained an unsolved prob-
lem, and the fast breeder prototype, slated for the Idaho nuclear lab, 
never got off the ground. In any case, with the advent of the Obama 
administration, the GNEP program was disbanded, and the Energy 
Department’s fast reactor program dropped out of sight.

It is now returning for the third time in the guise of the Versatile 
Test Reactor, which itself is derived from a fast breeder reactor de-
sign. Just like the old Atomic Energy Commission did half a century 
ago, the Energy Department now tells us plutonium-fueled fast reac-
tors are in our energy future, never mind economics or the dangers 
of flooding the world with plutonium fuel. Under the heading of 
"Putting America First,"178 the Energy Department tells us building 
fast reactors is essential for "protecting our interests," apparently 
because the Russians and the Chinese, unconstrained by econom-
ics, would be building them, and we would fall behind. It is thus 
"imperative" to build the several-billion-dollar VTR as a first step.

The first surge of interest in fast breeders the 1960s had a certain 
rational basis in resource economics, even though it got the basic 
facts wrong about the scarcity of uranium. The second surge, dur-
ing the George W. Bush administration, however poorly conceived 
and opportunistic, was an effort to take advantage of a real public 
concern about disposal of nuclear waste. The current third push, us-
ing the Versatile Test Reactor as the thin end of a larger wedge of 
government support for fast breeder reactors, is based far less on 
economics or concern about waste than purely on patriotic slogans. 
We don’t need it. Congress should say, "No."

178. See https://www.energy.gov/ne/articles/doe-theres-definite-need-fast-test-
reactor.  

https://www.energy.gov/ne/articles/doe-theres-definite-need-fast-test-reactor
https://www.energy.gov/ne/articles/doe-theres-definite-need-fast-test-reactor
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"The Energy Department’s     
Dangerous Plutonium Dream"

Victor Gilinsky and Henry Sokolski
The American Interest

June 25, 2020

It seems, like moths drawn to a flame, nuclear power enthusiasts 
cannot resist the lures of plutonium. How else can you explain 
the recent179 remarks by the Energy Department’s Assistant 

Secretary for Nuclear Energy, Rita Baranwal, supporting U.S. 
reprocessing and even foreign (including Japanese and Indian) re-
processing of used fuel from U.S. nuclear power plants to extract 
plutonium? She is not alone. The nuclear engineers’ professional 
society, the American Nuclear Society,180 and the industry lobby, 
the Nuclear Energy Institute,181 have been urging the Nuclear Regu-
latory Commission to get to work on the rules for licensing repro-
cessing plants. All this despite it being clear for decades that repro-
cessing nuclear fuel makes no economic sense, and despite there 
being no proposals for any such U.S. commercial facilities.

The original idea, dating from the 1960s, was to reprocess spent 
uranium fuel used in light water reactors to extract its contained plu-
tonium and to use it to fuel a new generation of advanced reactors, 
so-called fast breeder reactors. These could in effect produce more 
plutonium than they consume. Suffice it to say, this was an intoxicat-
ing idea, propounded by the old U.S. Atomic Energy Commission 
(AEC) and all the other nuclear bureaucracies throughout the world.

179. See https://www.exchangemonitor.com/doe-nuclear-energy-chief-reaffirms-
interest-foreign-reprocessing-u-s-spent-fuel/?printmode=1.  
180. See https://www.ans.org/news/article-222/ans-backs-nrc-rulemaking-on-
spent-fuel-reprocessing/.  
181. See https://www.nrc.gov/docs/ML1119/ML111930124.pdf.  

https://www.exchangemonitor.com/doe-nuclear-energy-chief-reaffirms-interest-foreign-reprocessing-u-s-spent-fuel/?printmode=1
https://www.exchangemonitor.com/doe-nuclear-energy-chief-reaffirms-interest-foreign-reprocessing-u-s-spent-fuel/?printmode=1
https://www.ans.org/news/article-222/ans-backs-nrc-rulemaking-on-spent-fuel-reprocessing/
https://www.ans.org/news/article-222/ans-backs-nrc-rulemaking-on-spent-fuel-reprocessing/
https://www.nrc.gov/docs/ML1119/ML111930124.pdf
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They painted a nuclear future in which fast reactors (fast because 
the neutrons were fast) would power the globe with an essentially 
infinite supply of plutonium fuel—a nuclear nirvana. The trouble 
was, all the underlying economic assumptions were wrong, and are 
even more wrong now.

The nuclear dream also involved pretending the international secu-
rity risks could be adequately managed by international inspections 
by the Vienna-based International Atomic Energy Agency (IAEA). 
But basing energy production on a fuel that is also a nuclear explo-
sive, and urging the entire world to do so, would if successful lead to 
large flows of nuclear explosives in international commercial chan-
nels. Such a flow of bomb-capable material is beyond the capacity 
of international inspectors to protect. In 1976, after a White House 
study, President Gerald Ford concluded that we should not plan for 
commercial use of plutonium until the world can cope with the asso-
ciated risks of proliferation. Does anyone think that we have solved 
this problem?

The George W. Bush Administration tried to revive U.S. reprocess-
ing under a program called the Global Nuclear Energy Partnership, 
but at least it was clear that commercial plutonium was usable for 
military weapons and that international safeguards were not ade-
quate protection against countries prepared to divert it to weapons. 
Moreover, the key document added, "there is no technology ‘silver 
bullet’ that can be built into an enrichment plant or reprocessing 
plant that can prevent a country from diverting these commercial 
fuel cycle facilities to non-peaceful use."

Assistant Secretary Baranwal surely knows all this. But the potential 
of making use of nearly all the uranium instead of a couple of per-
cent’s worth is such a neat idea that she and other nuclear engineers 
have apparently convinced themselves they can see past the cost 
hurdles and international security risks into the distant future of har-
monious efficiency. Baranwal harps on the notion that disposing of 
spent nuclear fuel means throwing away a huge amount of energy. 
"As somebody who has spent the entirety of my career in nuclear 
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fuel, to me it’s devastating that we call it waste."

This is like saying that not using the energy in ocean waves, or all 
the sunlight shining on the Earth, means wasting energy, ignoring 
the prohibitive cost of getting the energy out. It’s a childish argu-
ment. David Lilienthal, the first AEC chairman and a great and prac-
tical builder, said that in his experience engineers were naïve.

When it comes to naïveté, though, nothing can match Congress. The 
Republicans on the Senate Environment and Public Works Commit-
tee naturally support everything nuclear—all they had to hear was 
that we are losing the race to Russia and China—and have passed 
legislation to encourage "advanced reactors," the Nuclear Innova-
tion and Modernization Act (NEIMA) of 2019. They managed to 
rope in a couple of Democrats182—Sheldon Whitehouse (D-RI) and 
Cory Booker (D-NJ).

Senator Whitehouse, in particular, has become a key a promoter 
for advanced reactors, which he believes will somehow eliminate 
the nuclear waste problem, apparently not realizing that he is buy-
ing into the thin end of a large wedge. At a January 15, 2020 hear-
ing183 of the Senate Environment and Public Works Committee, 
Whitehouse spoke plaintively about "repurposing" our stockpile of 
nuclear waste, by turning it into "something that could be positive." 
Turning the stocks of spent fuel into something "positive" would 
mean massive reprocessing, which would entail massive negatives.

In her pitch184 for support, Baranwal said, "I do think this is an area 

182. See https://www.epw.senate.gov/public/_cache/files/6/4/6485c017-07c2-
4ee8-a690-4c86b645feac/849DF8BB792DF0BC456C2CF4303DBE
BF.05.14.2020-letter-to-the-nrc-on-the-advanced-reactor-rulemaking.pdf. 
183. See https://www.epw.senate.gov/public/index.cfm/2020/1/one-year-of-
progress-an-update-on-implementation-of-the-nuclear-energy-innovation-and-
modernization-act. 
184. See https://www.exchangemonitor.com/doe-nuclear-energy-chief-reaffirms-
interest-foreign-reprocessing-u-s-spent-fuel/?printmode=1. 

https://www.epw.senate.gov/public/_cache/files/6/4/6485c017-07c2-4ee8-a690-4c86b645feac/849DF8BB792DF0BC456C2CF4303DBEBF.05.14.2020-letter-to-the-nrc-on-the-advanced-reactor-rulemaking.pdf
https://www.epw.senate.gov/public/_cache/files/6/4/6485c017-07c2-4ee8-a690-4c86b645feac/849DF8BB792DF0BC456C2CF4303DBEBF.05.14.2020-letter-to-the-nrc-on-the-advanced-reactor-rulemaking.pdf
https://www.epw.senate.gov/public/_cache/files/6/4/6485c017-07c2-4ee8-a690-4c86b645feac/849DF8BB792DF0BC456C2CF4303DBEBF.05.14.2020-letter-to-the-nrc-on-the-advanced-reactor-rulemaking.pdf
https://www.epw.senate.gov/public/index.cfm/2020/1/one-year-of-progress-an-update-on-implementation-of-the-nuclear-energy-innovation-and-modernization-act
https://www.epw.senate.gov/public/index.cfm/2020/1/one-year-of-progress-an-update-on-implementation-of-the-nuclear-energy-innovation-and-modernization-act
https://www.epw.senate.gov/public/index.cfm/2020/1/one-year-of-progress-an-update-on-implementation-of-the-nuclear-energy-innovation-and-modernization-act
https://www.exchangemonitor.com/doe-nuclear-energy-chief-reaffirms-interest-foreign-reprocessing-u-s-spent-fuel/?printmode=1
https://www.exchangemonitor.com/doe-nuclear-energy-chief-reaffirms-interest-foreign-reprocessing-u-s-spent-fuel/?printmode=1
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where there can be plenty of international collaboration." That seem-
ingly mild comment pronounces a devastating verdict on the eco-
nomic usefulness of reprocessing technology. Valuable technologies 
are not offered up for "international collaboration." Can we really 
justify wasting money to mimic the command nuclear bureaucracies 
of Russia and China? It is time to reassess the role of nuclear energy 
realistically, free of the nuclear shibboleths of the past.
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Commentary: Tightening the 
Nuclear 

Nonproliferation Rules

Henry Sokolski

When Victor Gilinsky first delved into the link between 
civil and military nuclear activities at RAND in 1965, the 
rest of RAND was working to defeat America’s critical 

nuclear rival — the Soviet Union. Top analysts at RAND thought 
nonproliferation was a consolation topic for researchers not quite up 
to the manly front-line battles of the Cold War.

Jim Schlesinger, RAND’s physical sciences department director, 
disagreed. Placed in charge of an Arms Control and Disarmament 
Agency nonproliferation contract, he secured Victor’s assistance to 
tease out how the peaceful atom might be turned into weapons for 
war. 

At the time, Victor was a newly minted physics Ph.D. from Cal 
Tech. He began his work at RAND with a preliminary briefing to the 
board of trustees on how “peaceful” fast reactors made prodigious 
quantities of nuclear weapons-grade plutonium as a part of their nor-
mal operation. This was an insight that no one had yet made. Yet, 
several nonweapons states, including Japan, Germany, and India, 
were set to deploy such machines. 

That the U.S. Atomic Energy Agency — a major RAND contrac-
tor — had already pinned America’s energy future to fast reactors, 
made Victor’s presentation controversial at best and, sure enough, 
one of RAND’s board members went to RAND’s Vice President 
and complained. Word got back to Victor, who immediately went 
to Schlesinger and profusely apologized for sparking the fracas. 
Schlesinger would have none of it. After hearing Victor’s plea, 
Schlesinger paused, put down his pipe, and asked, “Victor did it 
ever occur to you, that you might be right?” 
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Schlesinger kept Victor on. He had him lead a nonproliferation study 
team that included William Hoehn. Victor’s next RAND analysis 
focused on how civilian, low-enriched uranium production could 
be used as enrichment feed material to accelerate the production of 
weapons-grade uranium. Commercial centrifuge enrichment plants 
were still several years away but the equations Victor spotlighted 
worked for any type of enrichment system. The bottom line was that 
once you have enriched uranium at five percent, you have roughly 
half of the separative work done to produce weapons-grade urani-
um. This point, today, more than a half-century later, is at the center 
of our worries about Iran.
 
Victor and Bill Hoehn examined other nonproliferation issues. Per-
haps the most important of these was the need for timely warning of 
possible military nuclear diversions. In the mid-1960s most nuclear 
inspections experts were focused on how to increase the odds of de-
tecting significant diversions from legitimate, safeguarded nuclear 
plants. Their top concern was that some special nuclear material at 
these plants might go unaccounted for — possibly enough to make 
a bomb. 

To Victor, this worry seemed optimistic. First, accounting for mea-
surement errors at legitimate, declared, safeguarded facilities took 
the spotlight away from deliberate, illicit diversions. Moreover, lit-
tle or no attention was being paid to how dangerous nuclear activi-
ties (e.g., enriching and reprocessing) and nuclear explosive fuels 
(highly enriched uranium and separated plutonium) could be used 
quickly to make bombs. 

Second, focusing on measurement errors ignored the need to detect 
military diversions in a timely fashion — early enough to prevent 
would-be bomb makers from getting so close to building bombs 
that they could sprint to complete them with impunity even after 
their illicit behavior might be detected. To Victor inattention to these 
points made the IAEA and its safeguarded members more like a 
private gentleman’s club — an organization designed to validate 
the good behavior of its membership — than a policing operation 
geared to ferret out cheaters. Even today, the IAEA refuses to fully 



239Chapter 3

share “safeguards confidential” information about members, includ-
ing ones that might have less than perfect inspections records.

When Nixon appointed Schlesinger to run the Atomic Energy Com-
mission (AEC) in 1971, Schlesinger took Victor on as Special As-
sistant to the Director of Regulation. A year later, he made Victor the 
commission’s Assistant Director for Policy and Program Review. At 
the time, the AEC insisted that the world was running out of ura-
nium and that the United States had to push forward the deployment 
of fast breeder reactors. Schlesinger was skeptical, to say the least. 
Victor spotlighted how the commission was neglecting the light 
water reactor’s development and safety and was largely ignoring 
the nuclear waste problem. Victor’s boss, who directed the commis-
sion’s policy and program office, was openly critical of the AEC’s 
fast reactor plutonium dream. 

In 1973, after Schlesinger was appointed director of the Central In-
telligence Agency, Victor returned to RAND and strengthened his 
ties to Albert and Roberta Wohlstetter. Albert had shown interest in 
Victor’s earlier nuclear proliferation studies back in the 1960s and 
now had reason to tap Victor’s talents. Albert’s close RAND associ-
ate, Fred Ikle, had just been appointed director of the Arms Control 
and Disarmament Agency. One of Ikle’s first actions was to award 
Wohlstetter a major contract to consider the military implications 
of the spread of civilian nuclear technologies and materials. The 
contract’s timing was impeccable: on May 14, 1974, India tested a 
“peaceful” nuclear explosive using plutonium generated and sepa-
rated using U.S. and Canadian “civilian” nuclear technologies. 

In what was to become a watershed analysis, Swords from Plow-
shares: The Military Potential of Civilian Nuclear Energy, was per-
haps the single most important study shaping America’s nuclear non-
proliferation policies since Eisenhower’s Atoms for Peace speech in 
1953. It was most responsible for President Ford and Carter’s defer-
ral of pushing commercial plutonium fuel cycle activities. Congress 
also drew on this analysis in its drafting of the Nuclear Nonprolif-
eration Act of 1978. Much of this analysis drew heavily from the 
Schlesinger RAND analyses Victor had led a decade before. Promi-
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nent in the Swords study was an emphasis on timely warning, the 
problem commercial plutonium fuel cycles presented, and the need 
to push inspectors to focus beyond their preoccupation with detect-
ing unaccounted for nuclear materials. 

By the time the Swords study became public in 1975, President Ford 
had appointed Victor to serve as an original member of the newly 
created U.S. Nuclear Regulatory Commission. From this perch, 
Victor was drawn into the controversy over how much the United 
Stated had actually helped India make the plutonium for its first 
nuclear weapon set off in 1974 and what nuclear items, if anything, 
the United States should continue to export to New Delhi. He dis-
covered that the Indian weapons project benefited directly from U.S. 
heavy water exports and that the U.S. government was hiding this 
fact. This discovery was critical in energizing Congress to pass the 
most sweeping nuclear export control legislation in nearly a quarter 
of a century, the Nuclear Nonproliferation Act of 1978.

Victor served on the U.S. Nuclear Regulatory Commission until 
1984 and held several consulting positions. When I created my cen-
ter in 1994, I called on Victor for his advice regarding the proposed 
nuclear Agreed Framework with North Korea. This prompted an in-
tense collaboration on a variety of nonproliferation topics and proj-
ects that has extended now for more than a quarter of a century. The 
selection of items in this chapter gives the reader a taste of what this 
collaboration has so far produced.
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"Civilian Nuclear Power and 
Foreign Policy"

Victor Gilinsky185 and Bruce L. R. Smith186

RAND Study P-3592-1
February 1968

NOTE

This paper was written in October 1967. (Its publication was 
delayed for three months by various review procedures.) The 
paper, therefore, does not reflect two important developments 

since that time: (1) The Presidents’ December 2 offer to permit in-
spection of U.S. civilian nuclear facilities on the same basis as in 
non-nuclear countries, and (2) the new compromise version of the 
NPT, agreed on by the U.S. and Soviet Union and released on Janu-
ary 18, which fills in the hitherto blank Article III. We believe, how-
ever, that the validity of the general argument of the paper is not 
materially affected.

I. Introduction 

The contrast between the agreement of the Soviet Union on a draft 
Non-Proliferation Treaty (NPT),187 and the pronounced lack of en-
thusiasm of our allies for it, on the grounds that the treaty would 

185. Any views expressed in this paper are those of the authors. They should not 
be interpreted as reflecting the views of The RAND Corporation or the official 
opinion or policy of any of its governmental or private research sponsors. Papers 
are reproduced by The RAND Corporation as a courtesy to members of its staff.
186. Department of Public Law and Government, Columbia University.
187. New York Times, August 24, 1967, p. 1. The U.S. and the Soviet delega-
tions submitted identical but separate drafts to the Eighteen Nation Disarmament 
Committee (ENDC) in Geneva, each leaving blank Article III, the section deal-
ing with inspection.
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hurt their civilian nuclear programs, has served to focus attention 
on the possible economic implications of the treaty. Arguments over 
the proposed NPT have now shifted, to a large extent, to the specific 
issue of inspection of civilian facilities, and there has appeared a 
subtle pattern of anti-treaty "guerrilla" warfare by the non-nuclear 
weapon states. Of course, the reluctance to sign an NPT can be as-
cribed, at least in part, to military aspirations which are surrounded 
with inhibitions, especially in the Federal Republic and Japan. But 
the rapidly increasing commercial importance of civilian nuclear 
power suggests that we should not dismiss the professed objec-
tions as a mere smokescreen. Although often poorly expressed by 
political spokesmen, who are only beginning to understand the sub-
ject themselves, the objections nevertheless represent the genuine 
concerns of important economic and technical interest groups. The 
present situation, therefore, calls for a fresh assessment of where to 
strike the balance between the increasing dangers and the increasing 
benefits of nuclear power.

The task is made difficult by the lag between the assumptions guid-
ing public debate on nuclear issues and events in industrial labora-
tories, fabricating plants, and financial houses. Past developments 
are hardly assimilated before new technical advances again demand 
sharp modification of prevailing assumptions. For example, only 
recently it was widely assumed outside the nuclear industry that 
nuclear power would not be commercially important in the near fu-
ture. This attitude arose in part from a healthy skepticism toward the 
overly optimistic claims of nuclear power enthusiasts made in the 
early 1950s about the immediate future of nuclear power. But this 
intelligent skepticism too often hardened into dogma, particularly 
among those whose concern over the dangers of nuclear prolifera-
tion greatly exceeded their interest in the generation of electrical 
power. As a result, sweeping ""toughminded" proposals have been 
and are still being put forth calling for strict control and even curtail-
ment of civilian nuclear technology in the interests of preventing the 
spread of nuclear weapons. But as events develop, the toughminded 
position is becoming impractically idealistic.

Events of the past two years have so greatly enhanced the prospects 
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for widespread commercial use of large nuclear plants that, for the 
first time, it has become a practical concern for the major industrial 
countries to plan for the transition of their economies to substantial 
dependence on nuclear fuels. Clearly this shift in the economics of 
civilian nuclear power will have far-reaching implications for the 
task of devising acceptable means of controlling the more dangerous 
aspects of nuclear fission. In our relations with European allies and 
Japan the conflict is already evident between the non-proliferation 
emphasis of the United States and the interests of these countries in 
fully exploiting the promise of cheap nuclear power.

The presently most prominent, though by no means the only, for-
eign policy issue relating to civilian nuclear power is the matter of 
inspection of civilian facilities to make sure they are not being used 
for military purposes. The United States has taken the position that 
inspection safeguards of the International Atomic Energy Agency 
(IAEA) should be incorporated into Article III of the proposed NPT 
and that it should be mandatory for all non-nuclear weapon states.188 
But countries planning large civilian nuclear programs have object-
ed to any safeguards inspection system which discriminates against 
the non-nuclear weapon states on the grounds that it may put them 
at a disadvantage in the future development of nuclear power. Fur-
thermore, the IAEA inspection system, while certainly not directed 
against civilian nuclear power, is nevertheless, rather insensitive to 
its commercial aspects and reflects a pre-commercial phase of de-
velopment. Whether such an inspection system is appropriate during 
the current commercial stage of nuclear development is a question 
that deserves serious attention.

In short, it has become necessary to reevaluate some of the policies 
which the United States has adopted in an effort to ensure that civil-
ian nuclear programs do not contribute to foreign nuclear weapons 
programs. The emergence of genuine commercial interest in nuclear 
power means that a greater effort than before will now have to be 

188. For a review of the evolution of U.S. policy on inspection, see Arnold 
Kramish, The Watched and the Unwatched: Inspection on the Non-Proliferation 
Treaty, London, Adelphi Paper No. 36, Institute for Strategic Studies, June 1967.
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made to assure equal opportunity to exploit the benefits of nuclear 
power for, at least, the advanced countries if we are to obtain their 
cooperation. For they may have been willing in the past to give up 
intangible benefits in order to ward off intangible dangers, but they 
may not now be willing to give up a disproportionate share of tan-
gible benefits for the same purpose.

II. The Growth of Civilian Nuclear Power and the Danger 

A comprehensive review of the evolution of civilian nuclear power 
is out of place here, but a brief discussion of its current and pro-
jected status will help place the discussion of safeguards in perspec-
tive. The chief fact that dominates discussions of nuclear power is 
the boom in the United States in the sale of nuclear reactors for the 
generation of electricity. Since the beginning of 1966, more than 
half of the new power capacity ordered in the United States has 
been nuclear,189 and the percentage of nuclear orders will probably 
rise still further over the next decade. As described in a recent A. D. 
Little report to the AEC, "The Growth of Foreign Nuclear Power,"190 
a similar commercial acceptance of nuclear power is anticipated in 
other advanced countries. As experience with nuclear plants has ac-
cumulated, the forecasts of the future growth of nuclear power in 
industrial countries have been revised upward several times over the 
past few years. For example, the AEC forecast for installed nuclear 
capacity in the United States in 1980 has steadily increased from a 
1962 estimate of 40,000 megawatts of electrical power to the pres-
ent 1967 estimate of about 150,000 megawatts (or about 30 percent 
of the 1980 total).191 General Electric and Westinghouse have com-
parable estimates. The total for the Western Countries and Japan is 
expected to be about double the figure for the United States.

Projections of the large amounts of plutonium (produced as a by-

189. See, for example, Nuclear Industry, July 1967, p. 15.
190. TID-22973, April 1966. This report represents the views of the nuclear 
power circles in each of the countries studied.
191. Nuclear Industry, June 1967, p. 33.
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product by all uranium fueled reactors) that will be available in the 
civilian economy indicate why the issue of control has become so 
important. At the same time, the projected commercial use of this fis-
sile material suggests why it may be so difficult to work out control 
arrangements in detail. For example, the 150,000 megawatts of in-
stalled nuclear electrical generating capacity expected in the United 
States in 1980 correspond to an annual production of about 35,000 
kilograms of plutonium. To give some indication of what this means 
in terms of the potential for weapons production, the amount of plu-
tonium required for a nuclear weapon is about 5 to 10 kilograms. 
The Federal Republic and Japan, the two most prominent indus-
trial countries without nuclear weapons, are each expected to have 
nuclear electrical generating capacities of about 20,000 megawatts 
in 1980.192 That is, they will be producing almost 5000 kilograms 
(or the equivalent of 500-1000 weapons) of plutonium per year in 
1980. Both countries are expected to have their first 1000 kilograms 
in the early 1970s. But it is unlikely that this initial plutonium will 
be used for weapons. Instead, plans in these and other countries call 
for the use of large quantities of plutonium for the development of 
advanced reactors. It is for this purpose that they are now organizing 
plutonium separation and processing industries.

The problem of controlling fissile material is seen in its full intri-
cacy when one considers that plutonium is not only valuable com-
mercially but, in fact, is expected eventually to replace uranium as 
the main fuel for the generation of power by nuclear energy. This 
fact is central to any understanding of industrial attitudes toward 
plutonium. The reason for the coming switch to plutonium fuel is 
that the present generation of thermal reactors still use uranium fuel 
rather inefficiently. The nuclear industry expects that power costs 
can be lowered with an advanced type of reactor system now under 
development, the plutonium-fueled "fast breeder," that first converts 

192. The present forecast for the Federal Republic in 1980 is about 20-25,000 
megawatts (W. Hafele, private conversation). The A.D. Little forecasts are some-
what below this for Germany and much lower for Japan, but they have been 
revised upwards. The new Japanese Long Range Program forecasts "at least" 
30-40 ,000 megawatts in 1985. 
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the uranium into plutonium.193 It "breeds" more plutonium from ura-
nium than it consumes in the generation of power and therefore the 
net fuel costs are very low. Some countries lacking uranium also 
find these reactors especially attractive because they greatly reduce 
uranium intake, and since breeders would usually replace reactors 
using slightly enriched uranium, they permit the user a larger degree 
of independence from foreign enrichment facilities.

In a number of industrial countries, plans now call for the large-
scale installation of fast breeders starting around 1980. From then 
on, the generation of electricity in advanced economies will likely 
become increasingly dependent on plutonium fuel. Hence consid-
erable quantities of plutonium will eventually be present wherever 
electrical power is generated.194 And even in the next ten or fifteen 
years, before commercial fast breeders become important, their an-
ticipation will probably lead to plutonium stockpiling.195

Another area of major concern in connection with the possible 
spread of nuclear weapons is the possible increase in the number of 
isotope separation facilities around the world which could be used 
to produce the highly enriched uranium (perhaps 90 percent ura-
nium- 235) needed in nuclear weapons. It is not now anticipated 
that nuclear reactors will utilize such highly enriched uranium, and 
the slightly enriched uranium (about 3 percent uranium-235) com-
monly used in reactors cannot be exploded. But the isotope separa-
tion facilities used to produce slightly enriched uranium might be 
adaptable to the production of highly enriched uranium. Whether 
this is possible would depend on the type of facility but, at any rate, 
the technology would be transferable to development of military fa-

193. See, for example, Gilinsky, V., Fast Breeder Reactors and the Spread of 
Plutonium, The RAND Corporation, RM-5148-PR, Mar. 1967.
194. A 1000 megawatt (electric) fast breeder reactor, large enough to supply 
power to a city of about one million persons, requires an inventory of about 
3000 kilograms of plutonium.
195. The decision whether or not to stockpile will depend on the expected value 
of plutonium in breeders and on the price of money so that it may be different in 
the various countries.
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cilities. This is the reason for the strict secrecy surrounding the U.S. 
diffusion plants and for the recent AEC policy of discouraging alter-
nate isotope separation developments.

However, as nuclear power grows, the large fuel requirements im-
ply a need for isotope separation facilities of very large capacities. 
It is generally anticipated that in about ten years the need will out-
strip the present capacity of the huge U.S. diffusion plants at Oak 
Ridge, Portsmouth, and Paducah.196 More capacity will then have to 
be added just to satisfy U.S. needs for 1980, not to speak of greatly 
increased foreign needs. This may lead to the construction of new 
foreign isotope separation facilities despite the U.S. commitment to 
provide enrichment services at reasonable prices.

In the light of such trends, therefore, it is a reasonable assumption 
that the explosive material needed for nuclear weapons, or the ca-
pacity to produce it rapidly, will be available within the next de-
cade at least in a number of advanced industrial nations. Whether 
the technical potential will be exploited for military purposes re-
mains uncertain. Generally speaking, a fairly sizeable development 
program, military laboratories, and a testing program are needed to 
produce useful weapons. Nevertheless, because obtaining the fissile 
material is such an important step toward a military capability, the 
need for some form of international safeguards or tacit agreements 
to prevent the diversion of the fissile material to military uses be-
comes highly desirable. The problem consists in the fact that the 
very trend highlighting the need to have safeguards, the coming 
wide availability of fissile material, makes it difficult to obtain wide 
agreement in practice because of the central role this material will 
play in industrial countries.

196. Recently disclosed by the AEC to be about 17 million "kilograms of sepa-
rate work" per year, or enough to produce each year over 4000 tons of 3 percent 
uranium-235. A typical 1000 megawatt light water reactor consumes about 40 
tons of such fuel per year, The units of separative work often cause confusion. 
For an explanation that Sen. Pastore called "clear as mud" see Uranium Enrich-
ment Services Criteria and Related Matters, Aug. 2, 1966.
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III. Unilateral U.S. Attempts at Control of Foreign Nuclear Technol-
ogy

At one time the United States had a virtual monopoly on civilian 
nuclear technology, and the present period of civilian nuclear devel-
opment around the world dates from the Atoms for Peace Program 
launched in 1954 under which the United States released technical 
data and supplied aid to a large number of countries. During the 
1950s, most countries had no choice but to submit to AEC require-
ments in the form of bilateral safeguards, resale restrictions, and 
the like, in order to obtain assistance in nuclear technology. The 
experience of this early U.S.-dominated period has left its trace in 
the attitude of United States government toward foreign nuclear de-
velopment.

However, as other countries developed their own nuclear programs, 
and thereby acquired a larger degree of technological independence 
and confidence, the ability of the United States to direct the course 
of events in this area has unquestionably diminished. There is now 
a danger that, on behalf of established policy, a short range, ma-
nipulatory policy may be understandably difficult to resist for those 
charged with "doing something" about nuclear proliferation. There 
have already been a number of situations in which the United States 
has probably acted too rigidly against foreign civilian nuclear pro-
grams on grounds related to proliferation.197 This has only served to 
increase suspicion over U.S. motives. So, while the United States 
has done and is still doing a great deal to assist foreign nuclear pro-
grams, there now is a feeling abroad that U.S. policy in this area is 
quite ambiguous. When authorization for export to Euratom of 1000 
kilograms of plutonium for research on fast breeder reactors was 

197. For example, on grounds related to IAEA inspection the United States in 
1966 cut off negotiations with Japan on plans for a Plutonium chemical separa-
tion plant that had been discussed for several years. This action irritated the 
Japanese, for the plant is an important part of the Japanese nuclear program, 
but could not deprive Japan of a reprocessing plant. The Japanese have now 
contracted for a similar plant from France. Finney, John, "AEC Puts Curbs on its 
Aid," New York Times, July 4, 1966, p. 3.
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held up by the AEC, apparently on quite reasonable grounds, the ac-
tion was interpreted by some Europeans as a pressure tactic related 
to the NPT negotiations.198

Implicit in a policy that seeks to exercise some control of foreign 
nuclear programs is also a considerable degree of administrative co-
ercion over U.S. industry. For since the United States does not di-
rectly control foreign programs, the ultimate targets of the policy, it 
may become necessary to take extensive measures at home in order 
to produce small effects abroad. In this connection it is interesting 
to consider the recent U.S. attempt to discourage foreign gas cen-
trifuge development. The targets of this action were presumably a 
number of active and potential foreign centrifuge development pro-
grams, especially the active programs in the Federal Republic, the 
Netherlands, and Japan. The gas centrifuge method of isotope sepa-
ration is a potential competitor to gaseous diffusion for commercial 
enrichment of uranium. But whereas gaseous diffusion plants must 
be large to be economical, the economics of gas centrifuge plants is 
relatively independent of size. Therefore, the possibility exists that 
if gas centrifuges were sufficiently improved for large scale com-
mercial separation it might also become easy to produce small quan-
tities of highly enriched uranium for weapons in small plants which 
might be difficult to locate.

In March 1967, the AEC announced that it had concluded "national 
security interests would best be served if privately sponsored work 
(in the United States) on the gas centrifuge process for separation 
of isotopes were discontinued."199 The AEC reasoned that discon-
tinuation of (the already secret) private centrifuge development in 
the United States would lessen the incentives for other countries to 
continue their programs. It could, of course, just as well be argued 
that the AEC action may itself provide a strong incentive for the 
continuation of foreign programs. For if the AEC is so concerned 

198. Nuclear Industry, April 1967, p. 41.
199. USAEC Press Release K-70 (March 21, 1967). See also Jerry E. Bishop, 
"AEC Plans to Halt four Firms Research on Techniques to Obtain Enriched 
Uranium," Wall Street Journal, March 1967, p. 7.
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that further private development might result in an improved centri-
fuge there may be something to it after all. It is too early to say what 
effect this AEC action will have. But, it would be especially unfortu-
nate if the AEC’s present course led to stifling of important areas of 
U.S. technology, without significantly affecting foreign technology.

This case is particularly interesting because it displays the inherent 
difficulty in unilateral attempts to close off private technology which 
presents intangible future dangers, while at the same time has obvi-
ous major commercial applications. This is not meant to imply that 
it is necessary to embrace a technological determinism that sees the 
spread of nuclear technology as essentially beyond political control 
– only that it is unwise to pursue political goals sharply at odds with 
technical realities.

To what extent, then, can the United States affect the tempo, direc-
tion, and size of foreign nuclear programs? The succinct answer is 
that the United States has only a limited ability to direct foreign 
nuclear technology. There is some influence that can be exercised, 
but this influence is limited in the near future and decidedly lim-
ited over the long run. Consider the chief points of influence: The 
United States’ dominant position as supplier of nuclear technology 
under license and supplier of enrichment services at low cost. While 
the United States has a commercial advantage, there are alternate 
sources of technology. That is, the United States can supply technol-
ogy at a lower cost. But this advantage disappears if the availability 
is undependable. And while our enrichment services are essential to 
the operation of most light water reactors abroad, it must be noted 
that these are usually U.S.-built or U.S.-licensed reactors. To cut 
them off would (1) end the prospect of further sales, (2) would im-
prove the prospects of natural uranium heavy water reactors (such as 
those sold by the Canadians), and (3) would speed the construction 
of independent enrichment facilities. It may be reasoned that other 
nations will rely on the enrichment facilities of the United States 
only if they believe that a stable, economical service is assured. If 
uncertainties were to arise about U.S. intentions, or if one-sided 
controls and concession were asked for, the pressures for construct-
ing enrichment facilities to operate independently of U.S. influence 
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would probably become very strong for a number of advanced and 
competitive countries. In short, if the United States sought to exploit 
its ability to provide cheap nuclear fuel beyond what were consid-
ered reasonable and acceptable limits, the reaction almost surely 
would be greatly intensified efforts to develop alternate sources of 
fuel. Furthermore, once the former customers had recovered from 
the U.S. imposed setbacks, nuclear technology would spread under 
conditions of sharply diminished U.S. influence.

It may be concluded that the United States cannot use the possession 
of low cost nuclear fuels to gain political advantages over countries 
at a fairly advanced level of industrial development without running 
the risk of setting in motion forces undermining the basic policy 
intent. Effective influence in this context rapidly dissipates if exer-
cised too strongly.

IV. IAEA Inspection? 

But civilian nuclear technology does present great temptations 
which it would be well to reduce. We expect they will be powerfully 
affected by the conditions under which civilian nuclear power is in-
troduced. For example, in many ways potential military programs 
threaten the civilian programs – by competing for the same resourc-
es, by threatening to upset orderly development, and in other ways. 
If countries now on the threshold of developing substantial civilian 
nuclear programs proceed within a cooperative framework in which 
military applications are discouraged by mutual understanding, this 
initial pattern may contribute to the formation of strong ground rules 
shaping the future. Since at present there are only a small number of 
countries outside the nuclear weapon states which are at this level 
of development it would seem obvious that an effective safeguards 
System must above all include these countries. The difficulty with 
the current NPT drafts is that it is precisely these countries that ob-
ject most strenuously to the provision of IAEA inspection.200

200. We have ignored here the questions of India and Pakistan, Israel and Egypt, 
and other undeveloped countries that are usually discussed under the heading of 
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It is often suggested by advocates of the NPT that the strong op-
position to IAEA inspection on the grounds of economic discrimi-
nation has no basis in fact and that it is a smokescreen to cover 
darker motives. There is probably some truth in this last contention, 
and it should certainly not be surprising that a treaty that seeks to 
make permanent the results of World War II should find the losers 
united in opposition. But if the matter is examined on its merits, it 
cannot be denied that the IAEA inspection system is quite insensi-
tive to commercial interests. The IAEA statute gives extraordinarily 
sweeping rights to its inspectors. In addition to checking the flow of 
fissile material, the Agency has the right to examine the design of 
facilities and to approve them only if the Agency is sure that they 
will not serve any military purpose and will permit the effective 
application of safeguards. Its inspectors are to "have access at all 
times to all places and data and to any person who by reason of 
his occupation deals with materials, equipment, or facilities which 
are required by this Statute to be safe-guarded…"201 Even if the net 
commercial effect202 on the nuclear guarded industries subjected to 
such inspections were small, say one percent of its export prices, 
this would still be significant since the difference between high and 
low bids for large orders is often only a few percent. In fact, the 
possible effects, tangible and intangible are quite unpredictable. It 
is therefore quite natural that industrial countries should not want to 
be subjected to such inspection on a discriminatory basis. They want 
the United States to be inspected on the same basis on the expecta-
tions that a "hostage" United States would help revise the system to 
make it more compatible with commercial activity.

It appears more and more that a number of industrial countries may 

nuclear proliferation. These countries are involved in bitter territorial disputes, 
and there has been a tendency to exaggerate the importance of the role of inter-
national agreements in keeping these countries in a nonnuclear Status. Instead, 
these problems need to be handled individually and a system of safeguards for 
the safe development of civilian nuclear power in industrial countries should not 
be made to bear their burden. 
201. Article XII of the IAEA Statute.
202. Not necessarily just the direct costs of inspection itself, but all tangible and 
intangible costs resulting from inspection. 
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refuse to sign a treaty they consider detrimental to their economic 
interests (and therefore, ultimately, political interests) unless the 
nuclear powers agree to submit themselves to the same provisions. 
There is essentially no possibility that the Soviet Union will agree 
to IAEA inspection of its civilian nuclear facilities, but there are 
reports that the United States negotiators are preparing to make 
such an offer.203 However, it is difficult to believe that an agreement 
fundamentally asymmetrical with respect to the Soviet Union could 
obtain the approval of two thirds of the Senate. The negotiations 
are therefore in a difficult impasse. The United States finds itself in 
the curious position of favoring an international inspection system 
which is unacceptable to the most important countries to which the 
treaty would apply. And if the American negotiators agree to submit 
the United States to the same system the whole effort may then col-
lapse with Senate rejection. The situation clearly calls for a major 
compromise of the principle of international inspection.

V. Two Proposals 

Two proposals are presented here in the areas where present policy 
has been criticized. The first concerns international inspection of ci-
vilian nuclear power reactors and the second deals with the question 
of foreign enrichment facilities. Neither is entirely original but at the 
same time neither has received the attention it deserves.

Inspection 

As indicated earlier, the major stumbling block in the way of the 
NPT is the disagreement over Article III, the inspection clause. A 
natural alternative to comprehensive IAEA inspection suggests it-
self: IAEA certification of regional inspection systems. In such a 
scheme the IAEA would standardize inspection procedures, train in-
spectors, and check up on procedures, but it would not itself carry out 

203. Finney, John, "Wide Atom Check is Weighed by U.S.," New York Times, 
March 24, 1967, p. 1. We are indebted to Ciro Zoppo of The RAND Corporation 
for a discussion of this matter.
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inspections. All nonnuclear weapon states that wished to adhere to 
the NPT would form into regional associations of not less than, say, 
four countries, which would perform the actual inspections. These 
regional groupings could also serve as basic international units for 
technical cooperation and, in the case of undeveloped countries, 
could serve as channels for receiving technical assistance from the 
more developed countries. This feature could serve as an attraction 
to many countries.

Certain regional associations suggest themselves immediately: the 
Euratom countries, the Eastern European countries, the Latin Amer-
ican countries, etc. Others would have to be arrived at through ne-
gotiations. The scheme is by no means foolproof and, as the above 
examples suggest, probably would not allay the fears of a number 
of countries about their neighbors to the same extent that compre-
hensive IAEA inspection would. But it may be the maximum system 
for which agreement can be obtained. It may also be good enough. 
There would, of course, remain the possibility that an entire regional 
association could conspire to evade the inspection system. But the 
likelihood of such an eventuality is rather small. There are simply 
too many conflicting interests. Regional inspection would permit 
a greater degree of technological and industrial autonomy and yet, 
through the feature of overall IAEA surveillance, would retain an 
international character. And the IAEA would not mushroom into a 
huge international police force, a task for which it does not seem to 
be suited anyway. 

But most importantly, the objections raised by the Federal Repub-
lic and Italy about commercial secrecy and the future of Euratom 
would disappear. Euratom would be unaffected and its inspection 
system would not be impugned. The crucial issue of the prolifera-
tion debate is probably the question of Germany’s possible acquisi-
tion of nuclear weapons. Clearly, no simple policy prescription can 
resolve at a stroke the difficult questions of Germany’s future. Yet 
beyond doubt, a policy toward Germany must be sought in a Euro-
pean context, and must presume that peaceful national aspirations 
of the Federal Republic are respected. One of these is the desire 
for a degree of industrial and technological autonomy, and civilian 
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nuclear programs figure prominently in Germany’s future economic 
plans. It is important to allow the Federal Republic to develop an 
advanced civilian nuclear economy while creating a framework of 
disincentives for military applications.

Enrichment Facilities 

The second proposal deals with the problem facing the industrial 
countries without domestic enrichment facilities. (Such facilities ex-
ist, in fact, only in those countries that have produced nuclear weap-
ons.) The rapid growth of nuclear power and the accompanying 
enormous demand for enriched uranium, at least before breeder re-
actors come into wide use, will require the construction of extensive 
new enrichment facilities. The huge U.S. gaseous diffusion plants 
will have to increase their capacity in the late 1970s just to keep 
up with U.S. demand alone. Britain and France will probably have 
enough enrichment capacity for domestic needs but it is unlikely that 
they will have significant excess capacity.204 Therefore, the Federal 
Republic, other Western European countries, and Japan will have to 
choose between total dependence on the United States for enriched 
uranium and construction of their own enrichment facilities, either 
on a national or multinational basis. The United States has repeat-
edly made firm assurances that it will be able to meet the demand for 
enriched uranium at low prices. At the same time countries choosing 
to construct their own enrichment facilities would be faced with a 
large number of technical, economic, and political problems. Never-
theless, there is an understandable reluctance in Europe and Japan to 
continue indefinitely in a position of total dependence on the United 
States for enriched uranium.

At the present time these countries still lack enrichment technology 
and they do not have sufficiently large nuclear programs to permit 
economic enrichment on a national scale. But by the late 1970s this 
situation will probably change and the Federal Republic and Japan 

204. Though the UKARA has recently been advertising Britain as an alternate 
source for enriched uranium at competitive prices. See Nucleonics Week, Sept. 
14, 1966, p. 1.
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may each have a large enough demand for enriched uranium to sup-
port economic gaseous diffusion plants. (If gas centrifuges, now 
under development in the Federal Republic, the Netherlands, and 
Japan, are sufficiently improved, then even smaller countries could 
support economic domestic enrichment plants.) Despite U.S. oppo-
sition, events seem to be drifting toward the construction of foreign 
enrichment facilities in the 1970s. Instead of opposing such efforts, 
and tightly restricting foreign access to our enrichment technology, 
the United States should perhaps support them, provided that they 
are organized on a multinational basis. The regional associations 
discussed at the beginning of this section would serve as obvious 
channels for receiving technical assistance in the area of enrichment. 
In practice the only such groupings that would be eligible to receive 
such assistance in the foreseeable future would be those involving 
Western European countries and Japan. But an orderly cooperative 
development of civilian nuclear power in those countries may influ-
ence a similar later development in other countries.

In order to have an enrichment plant operating before 1980 the con-
struction would probably have to start around 1975. The technology 
and engineering would then have to be ready in the early 1970s. The 
Federal Republic and Japan will therefore soon have to make major 
investment decisions on a stepped-up R&D program in enrichment 
technology. A decision to go ahead on a national basis may not be 
easy to reverse. There is therefore not a great deal of time left for 
the United States to take the initiative toward a multinational, or 
regional, development.

In any event, if general and complete disarmament proved to be a 
goal impossible to achieve in one broad stroke, it is not likely that 
preventing the spread of nuclear weapons will prove any less refrac-
tory. There are bound to be many intricate issues for years, with or 
without the treaty. What remains most significant now is to satisfy 
the reasonable aspirations of the industrialized nations of Europe for 
a civilian nuclear economy, while providing some useful guarantee 
against the spread of nuclear weapons. A treaty without the partici-
pation of Germany, Italy, Japan, and other major industrial nations 
would provide only illusory guarantees. Some mechanism involving 
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these nations, even without a comprehensive formal treaty, would 
be preferable, although a treaty with these countries would be the 
most desirable alternative because it would deal with the immedi-
ate problems and at the same time create an international structure 
conducive to an orderly and peaceful exploitation of nuclear energy.
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Preface

The Rand Corporation since 1965 has been conducting re-
search under the sponsorship of various governmental agen-
cies on aspects of the proliferation of nuclear weapons; earlier 

studies emphasized scientific, technical, and economic aspects of 
the development of independent national weapons programs, while 
recent efforts have focused on various issues related to the develop-
ment of effective U.S. antiproliferation policies. As these research 
activities have led to the publication of several dozen reports to date, 
it is no longer practicable to list them herein; some are cited in the 
main body of the report, and a complete listing can be obtained from 
the Index of Rand Publications.

This report explores some aspects of the relationships between the 
form of NPT safeguards to be established in future negotiations, and 
the prospects for developing means of controlling the spread of vari-
ous technological innovations having significant military potential. 
A common view, with which this report takes issue, is that interna-
tional safeguards on peaceful nuclear materials and facilities obvi-
ate the need for further technology controls. The Non-Proliferation 
Treaty provides that formal negotiations between the IAEA and the 
parties to the Treaty over the form and extent of safeguards must 
begin no later than September 1970, and that such safeguards as are 
agreed upon must go into effect by March 1972; informal discus-
sions among several parties and the IAEA have already begun.
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The United States, despite the fact it is not a nonnuclear weapons 
state, has become entangled in the safeguards issue and, indeed, 
appears to be in a position of prominence in negotiations with the 
IAEA. This report explores the extent to which accommodation to 
some limitations of aspects of current IAEA safeguards systems 
could be employed to advance U.S. policy interests on various tech-
nology control issues.

Summary 

Present U.S. policy on preventing the further spread of nuclear 
weapons accords a major role to international safeguards on civilian 
nuclear facilities, particularly safeguards administered by the Inter-
national Atomic Energy Agency (IAEA), whose object is to ensure 
that no non-nuclear weapons state can secretly divert its civilian 
nuclear materials and facilities to military purposes. Article III of 
the Non-Proliferation Treaty (NPT) requires non-nuclear parties to 
the Treaty to begin negotiations with the IAEA on safeguards by 
September 1, 1970; the treaty safeguards must be in effect by March 
1972.

A number of important countries have signed but have not ratified, 
in some cases, with explicit reservations concerning safeguards at-
tached to their signatures. Since there will be strong pressures to 
compromise for a reduced system of safeguards, it is important to 
re-examine the value of international safeguards.

Safeguards cannot, of course, cope with withdrawals from the Trea-
ty after acquisition of civilian facilities and materials transferable 
to military use; they can only serve to give warning of clandestine 
weapons programs undertaken by governments under cover of the 
Treaty. The effectiveness of safeguards in deterring clandestine di-
version is in providing "early warning" in time to permit some pre-
ventive action to be taken. There is little reason to be confident that 
presently envisioned safe-guards will be effective in providing such 
timely warning. Since they also create resistance to the application 
of what may be more useful control measures, an excessive concern 
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with safeguards threatens to weaken the avowed policy of restrict-
ing proliferation.

The authors of this report argue that antiproliferation efforts may be 
most effective when directed at inhibiting the preconditions for rap-
id development of nuclear weapons programs. A major difficulty is 
that a literal interpretation of the NPT, particularly Article IV, would 
appear to promote the spread of all types of nuclear technology to 
all parties to the Treaty. This was, in effect, the price of safeguards. 
Some way needs to be found to restore the balance between safe-
guards and technology transfer control.

During the 1950’s a liberal nuclear technology transfer policy un-
der the Atoms for Peace program was not immediately dangerous 
because it was largely self-policing – the research reactors that were 
distributed were too small to be of military importance. Now, how-
ever, the problem is one of much larger facilities. In addition, the 
U.S, has lost its monopoly on commercial nuclear facilities and ma-
terials, and hence its earlier unilateral control.

There has been excessive concern with the possibility of long-term 
small-scale diversion by national governments. A more disturbing 
and dangerous possibility for a weapons development program is 
the acquisition and development of facilities, materials, and technol-
ogy – all in strict compliance with the NPT safeguards provisions 
– until the lead time for production of weapons in quantity can be 
reduced to a matter of months. From then on, a weapons program 
could be undertaken at any time, with some confidence that, by the 
time of discovery, a weapons stockpile would already be in hand.

When one considers a weapons program that would be largely com-
pleted before the safeguard system could react, it seems clear that 
antiproliferation effort should aim, insofar as possible, at preventing 
the accumulation of critical materials and facilities rather than at 
discovering the existence of a weapons program at the last moment. 
The longer it takes to produce nuclear weapons, the more narrow 
the options, the greater the risk, and the less likely the decision to 
make them.
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It is important to recognize that possibilities for control depend 
strongly on the incentives and options of the major industrialized 
non-nuclear countries. The most advanced non-nuclear countries 
are both producers and consumers of nuclear technology. Most less 
developed countries are merely potential consumers.

There is little that can be done directly to slow the development of 
nuclear technology in the advanced countries, although it can per-
haps be channeled to some extent through cooperative U.S. actions. 
We should, of course, like to see civilian nuclear programs closely 
interdependent and based in critical areas on multinational facilities 
so as to reduce opportunities for transfer of civilian nuclear materi-
als and facilities to military purposes.

To effect significant control over the distribution of potentially dan-
gerous nuclear technology to the less developed countries, the U.S. 
needs the help of the most advanced non-nuclear countries. These 
are important suppliers of nuclear technology and the very countries 
most concerned about the interpretation of safeguards systems to be 
established under Article III of the NPT.

Early U.S. agreement on a scaled-down system for the advanced-
countries, particularly the Euratom countries and Japan, might gain 
their cooperation in controlling the flow of nuclear technology to the 
less developed countries without significantly reducing the degree 
of assurance provided by the presence of international safeguards.

The basis of a scaled-down safeguards system could be IAEA 
monitoring of IAEA-approved national or multinational safeguards 
system. The IAEA could first set standards and procedures for na-
tional inspection systems. Countries or multinational groupings (for 
the moment, Euratom) that met the standards would then inspect 
themselves. The authors envision a system whereby the principal 
industrial countries, mainly Euratom and Japan and of course the 
U.S. and U.K., would immediately acquire certification. This should 
meet the principal objections of Euratom; the concern of Japan that 
it will be at a disadvantage compared with Euratom countries; and 
the problem of equalizing inspection between the U.S. and U.K. and 
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the other non-nuclear countries, a point particularly emphasized by 
Japan. The limited nature of direct IAEA involvement should also 
meet the objections, coming mainly from advanced countries, to the 
intrusiveness of existing IAEA safeguards.

A scaled-down version of IAEA safeguards would also relieve the 
U.S. of some of the obligations presumably incurred when President 
Johnson agreed to IAEA safeguards on all U.S. peaceful facilities. 
His proposal was apparently not meant to be taken literally, but it 
may be so taken if the U.S. insists on imposing the present IAEA 
system on the advanced non-nuclear countries.

Finally, despite the present ineffectiveness of safeguards, and rela-
tively poor prospects for effectiveness in the near future, say, in this 
decade, the principle of international safeguards is important.

The presence of safeguards sets useful precedents and keeps the 
door open for introduction of more effective inspection techniques 
in the future. Some international safeguards are much better than 
none at all.
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I. Introduction

Present U.S. policy on preventing the further spread of nuclear 
weapons, as expressed, for example, in the negotiation of the Non-
Proliferation Treaty (NPT), accords a major role to international 
safeguards on civilian nuclear facilities, particularly safeguards ad-
ministered by the International Atomic Energy Agency (IAEA). The 
object of these safeguards is to assure all states, but especially those 
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without nuclear weapons that no non-nuclear state205 will divert its 
civilian nuclear materials and facilities to military purposes.

To this end, considerable efforts by the United States and the IAEA 
have been directed at developing and perfecting the technical fea-
tures of safeguard systems. The purpose of this report is to suggest 
that, despite these efforts, presently envisioned safeguards appear 
to have limited practical value and may even create resistance to 
the application of more useful control measures. Perhaps paradoxi-
cally, an excessive concern with safeguards threatens to weaken the 
avowed policy of restricting proliferation.

Although the NPT has now gone into effect, and outright rejection by 
industrial countries of NPT safeguards has been averted by means of 
a number of compromises – among them the U.S. promise to accept 
IAEA safeguards over its peaceful nuclear facilities – the safeguards 
issue is by no means settled. As finally drafted, the Treaty’s Article 
III requires signatory countries to permit international inspection of 
their civilian nuclear facilities but in a manner to be agreed upon 
in subsequent negotiation with the IAEA. Although the inspection 
must start within specified time limits,206 there are no provisions for 
dealing with the situation in which negotiations remain incomplete. 
The NPT could easily become stalled if agreement is not reached 
on these issues. As a result, the United States has an obvious inter-
est in the outcome of the various negotiations with the IAEA over 
safeguards.

In addition, it appears that many of the industrial signatories may 
delay final agreement with the IAEA until the form of the U.S. IAEA 
agreement becomes clear.

Pressing for what may seem to be a technically superior system may 
further reduce the political acceptability of the NPT for the industri-

205. We prefer this older terminology to the more precise but clumsy "non-
nuclear weapon states." 
206. Eighteen months from March 5, 1970, or eighteen months from the date of 
ratification by a country that ratifies after March 5, 1970. 
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ally advanced countries, for the threatened application of intrusive 
safeguards leads immediately to charges (real and imagined) of tech-
nological discrimination, particularly by those industrial countries 
that see themselves as commercial competitors of the US. Beyond 
this objection is yet another, namely, that a comprehensive system 
might not significantly improve the assurance that safeguards are 
intended to provide. Whatever values safeguards have, they can be 
had for the most part by a system that is less technically complex 
and cumbersome than the existing U.S. and IAEA systems approach.

There are further dangers in an anti-proliferation policy strongly tied 
to safeguards. To restore political acceptability to NPT safeguards, 
at least in principle, it was found expedient to add Articles IV and 
V, which, on paper, obligate the nuclear powers to promote and aid 
all aspects of the civilian nuclear programs in the non-nuclear coun-
tries. This issue has been seized upon by the less developed coun-
tries (LDC’s), who want various forms of assistance so that they can 
afford nuclear energy, which they tend to view as a magic key to 
progress. If the nuclear aid provisions in the NPT are taken seriously 
– and there are many indications that the non-nuclear countries, both 
advanced and less developed, intend to exploit them – they could 
lead to a widely increased level of technical nuclear capabilities 
in otherwise less-advanced countries, the dangers of which would 
far outweigh any beneficial effects of safeguards. From the point 
of view of controlling proliferation, one would naturally prefer, if 
possible, no potentially dangerous facilities and (therefore) no safe-
guards.207

It now appears that final agreement on the inspection provisions of 
Article III will involve not only compromises on the form and extent 
of international safeguards on peaceful nuclear activities,208 but also 

207. One would certainly want to avoid the absurd, though perhaps not suf-
ficiently improbable, "worst case" in which the United States would assist in 
distributing large numbers of nuclear facilities to countries that could not other-
wise obtain them in return for the recipient’s pledge that the facilities would be 
inspected. 
208. Note that the NPT does not forbid non-nuclear countries from engaging in 
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some further concessions, primarily by the United States, concern-
ing the obligations of the nuclear powers toward the non-nuclear 
countries, as outlined in Articles IV and V. It is thus important that 
an assessment be made soon of the proper balance in U.S. policy 
between international safeguards and the extent of nuclear technical 
assistance and controls.

II. Background of Negotiations over IAEA Safeguards 

Negotiations over safeguards are made difficult because many of the 
non-nuclear countries, especially those whose accession is generally 
considered essential for the effectiveness of the Treaty, are clearly 
unenthusiastic about many aspects of the NPT. The reasons for their 
reluctance to accept the Treaty are varied. Some countries are reluc-
tant to formally forswear nuclear weapons; some want security as-
surances; some are genuinely concerned about the possible adverse 
effect on their peaceful nuclear programs. Others feign this concern 
because they see an opportunity to obtain technical assistance, and 
still others are unhappy because their views were not sought dur-
ing the Treaty’s formulation. Since the Treaty is now in effect, and 
no further security guarantees are likely to be forthcoming,209 one 
might add that it is considered in poor taste to profess any interest in 

military nuclear activities other than explosive devices. Such activities would 
not be subject to international inspection. See Mason Willrich, The Non-Prolifer-
ation Treaty, The Michie Co., Charlottesville, p. 93, 1969. 
209. The joint U.S.-USSR-U.K. security guarantees expressed in the U.N. Secu-
rity Council Resolution of 19 June 1968 appear to have essentially no content. 
See Hearings before the Committee on Foreign Relations, Ninetieth Congress, 
Second Session, on Treaty on the Nonproliferation of Nuclear Weapons, July 10, 
11, 12, and 17, 1968. For example, on p. 15:

Senator Sparkman. Let me ask you this question: Does the Security 
Council resolution and the U.S. declaration commit the United States to 
any additional responsibilities other than those already assumed under 
the United Nations Charter?

Secretary Rusk. I would think not, Mr. Chairman, both as a matter of 
law and as a matter of policy. 
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becoming a nuclear power. The negotiations over the implementa-
tion of Article III safeguards must accordingly bear the brunt of the 
discontent among the non-nuclear countries, at least among those 
not prepared to reject the Treaty initially and immediately.210

The possibilities for compromise are also limited by the history 
of Articles III and IV.211 A detailed account would be out of place 

210. We shall not discuss issues concerning security guarantees for non-nuclear 
countries despite the fact that these issues relate directly to the core of the 
Treaty – the promise on the part of non-nuclear countries not to resort to nuclear 
weapons development. Countries that find such a renunciation of nuclear self-
defense threatening to their national security will not accept the NPT unless 
their security can be ensured in some other way. We shall also omit discussion 
of Plowshare assistance as covered by Article V of the Treaty. Plowshare relates 
to peaceful uses of nuclear energy, but it will be some time before it is commer-
cially important, and it really forms a separate issue. 
211. The parts of Article III that are of principal concern to us here are in Para-
graphs 1 and 4:

1. Each non-nuclear weapon State Party to the Treaty undertakes to 
accept safeguards, as set forth in an agreement to be negotiated and 
concluded with the International Atomic Energy Agency in accordance 
with the Statute of the International Atomic Energy Agency and the 
Agency’s safeguards system, for the exclusive purpose of verification 
of the fulfillment of its obligations assumed under this Treaty with a 
view to preventing diversion of nuclear energy from peaceful uses to 
nuclear weapons or other nuclear explosive devices.

4. ...Negotiation of such agreements shall commence within 180 days 
from the original entry into force of this Treaty. For States depositing 
their instruments of ratification or accession after the 180-day period, 
negotiation of such agreements shall commence not later than the date 
of such deposit. Such agreements shall enter into force not later than 
eighteen months after the date of initiation of negotiations.

The relevant part of Article IV is in Paragraph 2:

2. All the parties to the Treaty undertake to facilitate, and have the right 
to participate in, the fullest possible exchange of equipment, materi-
als and scientific and technological information for the peaceful uses 
of nuclear energy. Parties to the Treaty in a position to do so shall also 
cooperate in contributing alone or together with other States or inter-
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here,212 but it is useful to recall a few facts. Safeguards on peace-
ful nuclear facilities did not become a significant issue for the NPT 
until the concluding stage of the negotiating process, which coin-
cided with an upsurge in the prospects for civilian nuclear power 
in the advanced non-nuclear countries, most conspicuously in the 
Federal Republic of Germany (FRG) and in Japan.213 Forecasts of 
rapid progress in civilian nuclear development, in turn, led to a call, 
mainly by the United States, for comprehensive international safe-
guards, preferably under the International Atomic Energy Agency 
(IAEA), on nuclear materials and facilities in non-nuclear countries. 
At the same time, however, a growing awareness of the possible 
commercial importance of nuclear energy contributed materially to 
the difficulty of arriving at a general agreement on international in-
spection.

There followed the now-familiar series of charges and denials con-
cerning whether or not the Treaty discriminated against the legiti-
mate commercial interests of non-nuclear powers. The IAEA was 
finally accepted as the "official" agency for conducting safeguards 
inspections mainly because the Soviet Union would not accept 
Euratom inspection, especially in the FRG, and also to some extent 
because a number of unaffiliated countries objected to the prospect 
of the Euratom countries receiving preferred treatment under the 

national organizations to the further development of the applications 
of nuclear energy for peaceful purposes, especially in the territories of 
non-nuclear-weapon States Party to the Treaty, with due consideration 
for the needs of the developing areas of the world.

212. See International Negotiations on the Treaty for the Nonproliferation 
of Nuclear Weapons, United States Arms Control and Disarmament Agency, 
Publication 48, January 1969, See also Arnold Kramish, "The Watched and the 
Unwatched: Inspection in the Nonproliferation Treaty," Adelphi Papers, No. 36, 
Institute for Strategic Studies, London, June 1967.
213. The U.S. draft treaty of 17 August 1965 was vague about the obligations of 
signatories in regard to inspection. It required each of the parties to the Treaty to 
"cooperate in facilitating the application of International Atomic Energy Agency 
or equivalent international safeguards on all peaceful nuclear activities." The 
Soviets at that time showed no interest in inspection of peaceful activities in 
non-nuclear countries.
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Treaty. The more advanced industrial countries, however, did not 
find the solution entirely to their liking inasmuch as the extremely 
broad inspection rights vested in the IAEA214 encouraged the belief 
that inspection would be for them a commercial liability.215

It was evident that little progress could be made on the Treaty un-
less the United States accepted IAEA inspection over its nonmili-
tary nuclear facilities. In an address of 2 December 1967, President 
Johnson announced that the United States would accept IAEA safe-
guards: 

… when such safeguards are applied under the Treaty, the 
United States will permit the International Atomic Energy 
Agency to apply its safeguards to all nuclear activities in 
the United States – excluding only those with direct national 
security significance.

He did not believe, he went on to say, that safeguards would inter-
fere with the peaceful activities of any country, and he wished to 
make it clear to all that "the United States was not asking any coun-
try to accept safeguards that it was unwilling to accept itself."216 Two 
days later, British Disarmament Minister Mulley told the House 
of Commons that the United Kingdom would take similar action. 
There seems no prospect of similar acceptance of safeguards by the 
Soviet Union.

214. Although in principle the rights granted to inspectors are broad, political 
realities of the international inspection system, together with limitations on the 
kinds of facilities subject to inspection and on the accuracy of measurements, 
render the effectiveness of the system open to question. 
215. See, for example, W. Gmelin, D. Gupta, and W. Hafele, On Modern Safe-
guards in the Field of Peaceful Application of Nuclear Energy, KFK-800, (Ref. 
9), pp. 6-9. Professor Hafele has expressed this point of view forcefully and 
effectively in numerous other writings.
216. Earlier, at the Tenth Session of the Eighteen National Disarmament Com-
mittee (ENDC) in 1966, Mr. Adrian Fisher of the U.S., in urging international 
safeguards for the non-nuclear states, explained that the United States did not 
propose a safeguards system for nuclear-weapons states because this would 
place a great burden on the safeguards system and serve no useful purpose. 
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Discussion then centered on the possible concessions to the non-
nuclear countries which might compensate for the unavoidable li-
abilities that remained. Since the Soviet Union was not a major sup-
plier of technical and financial assistance other than in the countries 
of Eastern Europe and in Finland, the majority of the non-nuclear 
nations looked (and still look) to the United States for technical and 
financial assistance. In many respects, this was not unreasonable 
since the United States had taken the major initiative both in negoti-
ating the Non-Proliferation Treaty and in urging general adherence 
to it.

There are, of course, considerable differences in outlook, interests, 
and sophistication among these non-nuclear countries. The more 
advanced want some compensation for present U.S. commercial ad-
vantages in peaceful nuclear technology, which, they often claim, 
originated from prior U.S. nuclear weapons research programs – ac-
tivities which would now be prohibited to non-nuclear countries. 
They want the U.S. to define explicitly its obligations under Article 
IV – and they have strong ideas concerning what these obligations 
should be.217 Primarily, they would like commercial access to secret 
areas of U.S. nuclear power technology, such as enrichment technol-
ogy, which were developed for military purposes but which have 
civilian application. Furthermore, they would like assurance that no 
restrictions will be placed on their own commercial nuclear power 
transactions, aside from the requirement of NPT safeguards.

The situation has not been ameliorated by the sweeping language of 
some U.S. pronouncements. President Johnson, in an address to the 
United Nations after the initial signing of the NPT, said:

…we shall, as the Treaty requires, facilitate the fullest pos-
sible exchange of equipment, materials, and scientific and 
technical information for the peaceful uses of nuclear en-

217. These views were widely expressed at the 1968 Geneva Conference of 
Non-Nuclear-Weapon States. See especially References 5, 6 and 7. In the U.S. 
this conference has not received the attention it deserves, perhaps because of the 
diversion caused by the subsequent Soviet invasion of Czechoslovakia.
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ergy. We shall give particular attention to the needs of the 
developing nations. We shall share our technical knowledge 
and experience in peaceful nuclear research fully, and we 
shall share it without reservation.218

It remains to be seen how these sentiments will be interpreted, par-
ticularly where the line is to be drawn on the many kinds of facilities 
and materials that can have both peaceful and military uses.

The less advanced countries want not so much removal of restric-
tions as outright assistance (in acquiring) nuclear facilities. These 
countries typically have only a vague notion of the commercial re-
alities of nuclear power. They tend to imagine that it will somehow 
speed their attainment of advanced status.
 
 
III. Purposes and Limitations of International Safeguard Systems 

The purpose of international safeguards on civilian nuclear pro-
grams should be to deter governments from clandestinely diverting 
resources from the civilian to the military sector. This it should do 
by giving reliable early warning of such diversion so that measures 
can be taken to defeat the objectives of the divertor government. 
If deterrence fails, prompt detection could help in starting counter-
measures early.

Of course, this is not the only way in which diversion might occur. 
It could be perpetrated by sub-national groups. And international 
safeguards as presently envisioned – for example, the IAEA system 
– would also have a measure of responsibility for guarding against 
such nongovernmental diversion. These additional responsibilities 
have the unfortunate tendency to bias IAEA efforts toward great 
concern with material accountability procedures for civilian nuclear 
programs and with detailed techniques for physical measurement. 

218. Quoted in International Negotiations on the Treaty on the Non-proliferation 
of Nuclear Weapons, United States Arms Control and Disarmament Agency, 
January, 1969, p. 125. 
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An international organization, to be sure, could play a useful role in 
training inspectors, educating government personnel in safeguards 
technology and techniques, and in developing and making available 
technical methods and special equipment, but it seems likely that for 
preventing nongovernmental diversion, a national safeguards sys-
tem would be much more effective.

In the first place, national governments can be expected to be strong-
ly motivated to guard against "unauthorized" diversion; national 
inspectors, familiar with the local situation, could freely use intel-
ligence means unavailable to the IAEA. Furthermore, they could 
tolerate a much higher "false alarm" rate, with less likelihood that a 
small diversion would go undetected for long. Finally, national gov-
ernments could rather freely impose severe sanctions and penalties, 
adopt more rigorous techniques and control measures, and utilize 
methods not envisioned by or acceptable to participants under an 
international inspection system.

The problems of nongovernmental diversion are therefore best left 
to a national safeguards system. Deep involvement of the IAEA in 
the largely mechanical procedures useful on the subnational level is 
not only unnecessary but will seriously detract from the system’s ef-
fectiveness in providing early warning of governmental diversion, a 
much more unpleasant possibility for the international system.

Unlike subgovernmental diversion, governmental diversion is not 
likely to be an isolated, random event, but would systematically 
involve the national decision-making apparatus, the military estab-
lishment expected to use the weapons, auxiliary research and devel-
opment facilities, and so forth. Furthermore, a clandestine diversion 
program would need to make some political sense for the country 
involved. Consideration of political and psychological factors would 
thus seem essential in formulating the scope and extent of inspec-
tion systems. Unfortunately, from the point of view of the IAEA 
bureaucracy, a system for detecting diversion at the governmental 
level implies distrust of the very governmental group and individu-
als with whom the IAEA has to deal (and, incidentally, the same 
group which provides much of the data for evaluation to the IAEA). 
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But this is unavoidable. Suspicion is inherently a part of any device 
for protecting oneself against others.

Early Warning 

"Early warning" of diversion, to make any sense, must mean definite 
evidence of actual or imminent diversion in time to permit some 
preventive action to be taken. We shall discuss what constitutes 
"definite evidence" and "preventive action" in a later section. The 
issue here is the time it takes for the following sequence of events 
to occur:

1. Collection of raw data from numerous sources;

2. Manipulation and evaluation of the raw data according to the 
standard materials accountability tests;

3. Determination that evidence of an irregularity exists;

4. Transmission of the nature of the evidence and the details to 
the appropriate supervisory bodies;

5. Decisions by the appropriate bodies as to what, if any, pre-
ventive actions shall be taken;

6. And, finally, the determination of the time required to imple-
ment preventive action and the time for that action to take ef-
fect. 

The time factor, clearly of extreme importance, has received little 
attention in most safeguard studies. The usual approach is to make a 
statistical analysis of fuel-cycle sampling.219 The results are intended 
to indicate the degree to which the fissile material content of a facil-

219. See, for example, the report of the Karlsruhe group, W. Hafele et al, Safe-
guards System Studies and Fuel Cycle Analysis, KFK9O0, p. 4. "The require-
ments of safeguards are met, if with x% confidence level the material balance is 
closed within y%. " It should add "within z days." 
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ity is known, say, to within 2 or 3 percent. While one may question 
the validity of these results,220 it is clearly important to know how 
quickly a safeguard system can detect and evaluate irregularities. In 
particular, one needs to compare the time needed for detection and 
preventive action with the time needed to make some initial military 
or political use of the diverted nuclear material.

Individuals involved in detailed design of prospective safeguard 
systems have suggested that it would take from six months to a 
year to verify the materials balance of fissile material in a civilian 
nuclear fuel cycle. The hope is eventually to shorten this time to 
perhaps as little as a month. A safeguard system with a reaction time 
of six months or more may be completely unacceptable in the light 
of burgeoning peaceful nuclear programs. Nuclear technology for 
"peaceful purposes" is such that it may soon be able to provide a 
country with a military nuclear option that could be exercised before 
a safeguards system could detect and thwart it. Even discounting the 
possible hazards under this future technology, one may still question 
whether present criteria are capable of such precise definition and 
execution that one can arrive at an early and unambiguous determi-
nation that a diversion has occurred.

Criteria 

A safeguards system is commonly pictured as a careful and con-
tinuous watch for any signs of diversion over all of the activities of 
nuclear facilities. If any such signs are uncovered at any point, an 
alarm goes off, and the wrongdoer is promptly summoned before 
higher authorities for possible countermeasures. In practice, one can 
doubt both the ability to specify such clear-cut alarm criteria and the 
certainty of the process implied. A government engaged in a clan-
destine diversion effort is unlikely to exhibit unambiguous and pre-
servable evidence of what it is doing. At best, whatever suspicious 

220. See W. Hoehn, "Clandestine Diversion of Source Nuclear Materials in a 
Power Reactor," in Proceedings of a Symposium on Safeguards Research and 
Development, U.S. Atomic Energy Commission, WASH-1076, June 26, 1967; 
reprinted as P-3618, The Rand Corporation, June 1967. 
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traces exist in permanent records may or may not be significant, be-
cause of the inevitable presence of random errors of measurement, 
inventory fluctuations, and various normal operating inaccuracies 
and process losses.221 It is thus necessary to establish criteria for 
activating the alarm.

One might at first suppose that any suspicious signal would do. Af-
ter all, we are concerned with the manufacture of a device that can 
kill many thousands of people, and, at least according to popular 
opinion, could easily trigger large nuclear wars. Nevertheless, the 
number of false alarms which an international safeguards system 
can tolerate is undoubtedly small. One is therefore faced with a di-
lemma: To keep the false-alarm rate low, the threshold signal must 
be kept high; but a high threshold implies low effectiveness in de-
tecting small diversions. Continuous low-level diversion is thus un-
likely to trigger an alarm.222

Even when a test result has exceeded the set threshold, there is no 
certainty that a diversion has actually occurred. Given the possibil-
ity of error in measurement, one could only say, on the basis of a 
theoretical model of the nuclear facility in question, that, with some 
degree of confidence, some level of diversion had taken place.223 

221. This is especially so when a new type of facility starts up. It may be a year 
before the losses characteristics of the facility are known. The losses have the 
unfortunate name "normal operating loss" (NOL).
222. In the language of the statistician, one is testing the hypothesis that no di-
version occurred. The false alarm rate corresponds to so-called Type I error, the 
probability that the statistical test will lead to a rejection of the hypothesis when 
it is true. For a given level of Type I error, one would generally like to choose 
a test that minimizes the Type II error, the probability that the test will lead to 
acceptance of the hypothesis when it is false. But for a given sample size, one 
cannot make Type I error as small as seems desirable without incurring increas-
ingly large Type II errors.

We are lumping all types of input together. In practice, there are many, possibly 
incommensurate, types of signals.
223. If the degree of confidence, is, say, 95 percent, then 5 percent of results ex-
ceeding threshold are false alarms. Of course, one doesn’t know which 5 percent 
are the false alarms.
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This information would then presumably be transmitted by inspec-
tors to higher authorities.224

What the higher authorities would do with such a report will depend 
very much on the circumstance. They could call for an explanation 
or more extensive and intensive on-the-spot investigation. This may 
or may not meet with cooperation and may or may not clarify or 
resolve the nature of the situation that triggered the alarm. It seems 
possible that all parties directly involved in the safeguards system 
would have a vested interest in trying to find an explanation that 
would smooth over the difficulty.225 Safeguards studies have not yet 
faced these critical problems of ambiguity.

Another essential element of an effective system is that it must re-
spond quickly and decisively – otherwise it serves little purpose.

Sanctions 

There is little point in having safeguards unless there are sanctions 
that can attempt either to head off a nuclear weapon program or 
to limit its potential consequences. Otherwise, one could dispense 
with safeguards and simply impose sanctions upon completion of 
development of nuclear weapons.226 The U.S. Government must at 
some point face the issue of what measures, if any, it is ready to take 

224. We might add here that apart from the low false-alarm rate acceptable for 
the system, there will generally be an even smaller false-alarm rate acceptable 
for an individual inspector. This will be especially true for resident inspectors 
who, after all, must live with the personnel of the nuclear facility. If some discre-
tion in sounding alarms is granted him, he may be tempted to wait for more 
convincing evidence.
225. There are many such situations for which it is extremely difficult to give a 
prescription for action. For example, suppose the existence of a large discrep-
ancy is announced by the country involved. Everyone denies any wrong-doing, 
and the government says it will be happy if the inspector can find the missing 
fissile material. (Incidentally, such incidents have already occurred in the United 
States.) How does the system respond?
226. It is hard to imagine a case (aside from Israel, perhaps) where such deploy-
ment might be kept secret.
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(unilaterally or with others) or support in order to uphold an interna-
tional safeguards system.

The present IAEA safeguards system, of course, does contain cer-
tain provisions for "sanctions." Diversions and other forms of ir-
regularity are treated as "noncompliance with the system." Under 
the IAEA Statute, the Inspector General reports any noncompliance 
to the Director General of the IAEA "who shall thereupon transmit 
the report to the Board of Governors." In turn the Board shall report 
the noncompliance to member states and to the Security Council and 
General Assembly of the United Nations. At the same time the Board 
shall call for a correction of the irregularity. In the event of further 
noncompliance, the Statute provides that the IAEA may suspend its 
own assistance to the noncomplying member and it may "call for" 
the return of the material and facilities involved. It may also suspend 
the noncomplying member "from the exercise of the privileges and 
rights of membership."227 Thus: the formal IAEA "sanctions" are 
scarcely sanctions at all.

Sanctions, of course, need not be a part of the international safe-
guards system. They could consist of retaliatory actions by other 
countries, such as military intervention by those who felt their se-
curity threatened. Perhaps more likely, those countries that felt en-
dangered would exercise their own options for developing nuclear 
weapons. In this instance, proliferation by one country might lead 
to proliferation by others. Indeed, the possibilities inherent in such 
a situation may make the IAEA reluctant to aggravate the crisis by 
even raising the question of diversion. That is, in some sense, the 
thresholds for turning in an alarm may rise in parallel with the in-
tensity of the crisis, and thus to a lessening of everyone’s confidence 
that the situation can be kept in hand.

Is Effectiveness Important? 

It is sometimes implied that considerations of effectiveness are not 
important. The significance of safeguards is said to be mainly politi-

227. IAEA Statute, Article XII.
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cal, that is, symbolic – what they actually accomplish is less impor-
tant than what they appear to accomplish. There is, of course, some 
truth in this contention, especially because most countries have had 
no experience with safeguards. Thus, even ineffective safeguards are 
not without some force. But it is presumptuous to expect this bliss-
ful ignorance to continue indefinitely. Ultimately, the performance 
of safeguards systems will be carefully examined by all those con-
cerned. Their usefulness for lessening suspicion will then depend on 
a critical assessment of their actual effectiveness in providing early 
warning of diversion.228

228. Some indications of skepticism on the part of foreign nationals towards 
the effectiveness of safeguards, as the functioning of the system in their country 
provides first hand evidence, may already be becoming apparent. See "IAEA 
Inspects Tokai Nuclear Station – First Safeguard Application of Japanese Com-
mercial Reactor," Atoms in Japan, June 1968, pp. 10-11:

Going back to the accounting records, the IAEA inspectors found that all docu-
ments are in Japanese. Since this is an on-load charge reactor, there are fuel 
movements from cold storage to reactor and from reactor to pond practically 
every day. Movements are recorded on travelling instructions cards, which 
naturally are written in Japanese. Unless an IAEA inspector speaks and reads 
Japanese, he will have to accept the records as translated by the station staff. 
The JAPC staff warned them that they should not expect many English-speaking 
senior staff members to accompany them each time, when inspections become 
routine and take several days. They said that they have to consider the station 
operation first and senior engineers are likely to be very much occupied with that 
job.

Although the first inspection did not go into these details, verification of monthly 
reports could lead to actual checking of the fuel history record. In Tokai, a com-
puter program is used to keep track of fuel element numbers and their in-core 
positions, together with burn-up accumulation and Pu (plutonium) formation 
information. Cell calculations of burn-up and isotope formation, power distribu-
tion in – core are all fairly complicated procedures even for the limited purpose 
of keeping fuel records. One can certainly foresee considerable complications 
when this is taken up as a part of the inspection procedure.

This first IAEA inspection was certainly a learning process both for the inspec-
tors and the station. The station expressed their willingness to cooperate with 
the inspectors as much as possible, and said that the first experience provided an 
opportunity to gain some understanding of what IAEA safeguard requirements 
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Thus, we are led to conclude that the application of the present IAEA 
safeguards system to the far larger task envisioned under the NPT 
would lead to all of the following:

1. In normal applications, it would constitute an irritant at the 
commercial operating level. Moreover, the irritation would be 
roughly proportional to the size of a country’s nuclear program. 
Large industrial countries, having the most substantial pro-
grams and the least incentive for clandestine diversion, would 
suffer the most.

2. At the international level, the structure may initially generate 
a false sense of security; however, as experience is gained, the 
deficiencies of the international system should become much 
more apparent.

3. During a time of crisis, it is conceivable that the safeguards 
system itself would constitute an added source of tension.

IV. Clandestine Nuclear Weapons Development? 

The reasons for international safeguards on civilian nuclear activi-
ties in non-nuclear countries seem fairly clear. At presently project-
ed rates of development, commercial nuclear industries in a

might be, so that they would be better prepared with the necessary documents 
etc. in readily available form. For Mr. McNight (Chief IAEA Inspector), this 
inspection trip seems to have brought home to him the practical difficulties of 
effective inspection. When one is not able to make a physical check of invento-
ries of either cold or hot fuel elements, the auditing function of on-site inspec-
tion is already half jeopardized. When one is faced with twenty thousand or so 
fuel elements each weighing twenty kilograms floating in and out of the reactor 
core on day-to-day basis, what may appear in theory to be a plausible inspection 
procedure may prove to be an entirely impractical proposition.

Although both sides expressed satisfaction with the result of the first inspection, 
there was also a sense of realization (and dismay) that a good deal more has to 
be worked out before an effective routine can be established.
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number of these countries will be dealing, in the next decade, with 
thousands of kilograms of plutonium. In addition, a few of the most 
advanced countries may construct national uranium enrichment fa-
cilities for producing slightly enriched uranium to fuel nuclear pow-
er plants.229 These national facilities could also have a significant 
capacity for the production of highly enriched uranium.

It is beyond the scope of this paper to consider capabilities and in-
tentions for individual national nuclear programs and governments, 
but it may be useful to summarize some information concerning pro-
jected fissile material production capacities in selected non-nuclear 
countries. This information is contained in Table 1. As a measure 
of the potential for diversion, such projections for the non-nuclear 
countries are useful. From the standpoint of the safeguards effort ap-
parently required under the NPT, one would of course have to con-
sider the size of the civil programs in the nuclear countries as well.

It is important to note that the plutonium production rates shown in 
Table 1 do not necessarily indicate the production rate of material 
useful for weapons. Because fuel is usually kept in a civilian power 
reactor for a relatively long time, the plutonium normally produced 
in these reactors is heavily contaminated with the isotope plutoni-
um-240. Nuclear weapons made with such plutonium would gener-
ally be severely limited in performance. Since for practical purposes 
the contaminant cannot be removed, commercial plutonium is not 
well-suited for simple, predictable, efficient weapons.

229. The significance of this material is generally underrated. See V. Gilinsky 
and W. Hoehn, On the Military Significance of Small Uranium Enrichment 
Facilities Fed with Slightly Enriched Uranium, The Rand Corporation, RM-
6123-ARPA, January 1970.

The prospects for construction of uranium enrichment facilities in non-nuclear 
countries are increasing. These facilities are now restricted to the nuclear states, 
but there are efforts underway in a number of industrial non-nuclear countries 
(especially the FRG, the Netherlands and Japan) to develop domestic enrichment 
technology, particularly gas centrifuge technology.
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Of course, civilian reactors can also be operated to produce pluto-
nium with a fairly low plutonium-240 content – by replacing the 
fuel rods more frequently. This is easy with most natural uranium 
reactors, for they are generally designed to be refueled "on-power," 
without shutting down the reactor. In Table 2 we have listed all such 
reactors over 100 Mwe which have been installed, are under con-
struction, or are on order in non-nuclear weapon states. For the near 
future, the number of these reactors will be small,230 and of the coun-
tries listed in Table 2 only India has a fuel reprocessing facility and 

230. Although there are reports that Canada and France may combine forces 
to sell natural uranium heavy water reactors. This could improve the prospects 
for such reactors. See "Canadians, French Team Up to Bid for Export Reactor 
Sales," Nucleonics Week, March 19, 1970, p. 5. Rumania, Australia, South Af-
rica, Mexico, Turkey, Brazil, and Argentina were mentioned as possible custom-
ers.
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only Japan has definite plans for such a facility.

The case is quite different with light water reactors, which will ac-
count for most of the world’s civilian nuclear power capacity for 
the next two decades, for they have to be shut down for weeks each 
time the fuel rods are replaced. These reactors therefore do not lend 
themselves easily to the production of plutonium for military pur-
poses: power production is disrupted, the change in mode of opera-
tion is more difficult to conceal, and the plutonium production rate 
is lower.

A country might be willing instead to initiate a military program 
with unpredictable or inferior weapons. However, it is clearly neces-
sary to keep this limitation in mind when drawing conclusions about 
the military usefulness of a particular stockpile of plutonium.

At any rate, the national production capacities for plutonium, to-
gether with the potential national production capacities for enriched 
uranium that we can expect in some of the non-nuclear countries, 
may more than satisfy the demands of a military nuclear weapons 
program.231 It is thus likely that if these countries decide to produce 
nuclear weapons, they will seek to shorten lead times by drawing on 
their civilian facilities and materials.

231. Recall that the nominal amounts of fissile material required per warhead 
are about 5 to 10 kilograms of plutonium or about 15 to 30 kilograms of highly 
enriched uranium. 
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We have earlier indicated that the effectiveness of any practicable 
safeguard system is limited by both measurement and procedural 
shortcomings. Thus, covert diversion of some small percentage of 
a fissionable material stock or flow at any number of points is un-
likely to be detected, and, even if suspicions should be aroused, the 
diverter may escape timely punitive action. By applying the same 
small percentage figure to various forecasts of the quantities of ma-
terials in nuclear programs, one could arrive at an estimate of the 
potentials for diversion.

The accuracy needed to arrive at a valid conclusion that no quantity 
of materials large enough to form a critical mass had been over-
looked would of course be very considerable, especially for coun-
tries with large nuclear programs. The hopelessness of ever achiev-
ing this kind of accuracy has led many decision makers to conclude 
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that the safeguards problem is insoluble; and that proliferation is 
therefore inevitable, safeguards or not. We shall endeavor to explain 
below why we feel that this view is both too pessimistic and coun-
terproductive.

This procedure, of course, neglects the possibility that small system-
atic diversions might have a cumulative impact on the measurement 
system. Furthermore, as we have already indicated, fuel reprocess-
ing facilities are needed to extract plutonium from fuel rods and 
are therefore prerequisite for governmental diversion of plutonium. 
But more fundamentally, this all-too-common analysis ignores the 
issue: To what extent is covert diversion of small amounts of fissile 
material an attractive real-world strategy for the development of an 
independent nuclear weapons capability?

Two important points are evident. First, the diversion of 5 to 10 
kilograms of plutonium, while enough fissile material for a single 
nuclear explosive, is certainly not equivalent to the development of 
a militarily useful nuclear weapon, and is not remotely equivalent to 
the acquisition of a strategically meaningful nuclear force. A small 
number of primitive nuclear weapons would be of little value for 
confronting a capable nuclear-armed opponent. It is true that several 
such weapons could represent a serious danger in the Middle East 
and other parts of the Third World. But apart from a conflict between 
militarily limited antagonists lacking great-power backing (or with 
such support neutralized), the strategic military potential of a few 
primitive nuclear weapons is likely to be small. The suggestion that 
the clandestine approach to a nuclear weapons capability represents 
a danger in a major industrialized nation such as West Germany or 
Japan borders on the ridiculous. The requirements either country 
would face in developing a meaningful strategic nuclear capabil-
ity are enormous. A weapons acquisition plan based initially on the 
diversion of a few kilograms of nuclear material at a time seems 
absurd.

In short, when one considers the present strategic balance among 
the major industrialized countries, it seems evident that to develop 
a nuclear weapons capability, one would have to embark on a large 
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nuclear materials production program, develop highly sophisticated 
delivery systems, miniaturized weapons, and extensive command-
control, warning, and hardened force basing structures. Any country 
attempting to develop a nuclear deterrent against any one of the five 
present nuclear powers could hardly settle for less. Thus, clandes-
tine theft of nuclear materials and development of weapons is, for 
the major industrial nations, an extremely unlikely threat at the na-
tional level.

Second, the risk of exposure of clandestine diversion would come 
largely from discoveries by foreign intelligence services, and from 
accidents, mishaps, and security leaks. Intelligence services have 
access to a much broader range of information than IAEA or other 
international inspectors, whose inspection rights are severely cir-
cumscribed, and can make many cross-checks among associated 
military and political activities. Indeed, as weapons production rates 
from a covert operation increase, so does the likelihood of discov-
ery of its myriad supporting activities, such as the disappearance 
of key personnel from normal pursuits and the purchase of certain 
items from abroad. Thus, it is the size of the program commitment 
required of a major industrialized country that appears to militate 
against a clandestine weapons development program rather than the 
effectiveness of the safeguard system on civil nuclear programs.

The force of these arguments seems less clear-cut in the case of 
many of the less developed parts of the world. In many areas, a few 
relatively primitive nuclear warheads could be significant militarily. 
For one thing, the requirements for command, control, and delivery 
system would be less severe. On the other hand, since the inven-
tory of fissionable materials in the civilian program would normally 
be smaller than inventories in the major industrialized countries, 
the amount that would be diverted without detection would also be 
smaller. Furthermore, since weapons development efforts would 
take place at a much lower technological "noise" level, they would 
likely be more conspicuous and therefore subject to detection,

A more disturbing and dangerous possibility for a weapons devel-
opment program in Third World areas is the acquisition and devel-
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opment of facilities, materials, and technology – all in strict com-
pliance with the NPT safeguards provisions – until the lead time 
for production of weapons in quantity can be reduced to a matter 
of months. From then on, a weapons program could be undertaken 
at any time with some confidence that, by the time of discovery, a 
weapons stockpile would already be in hand.

When one considers a weapons program that would be largely com-
pleted before the safeguard system could react, it is clear that non-
proliferation effort should aim at preventing the accumulation of 
critical materials, facilities, and technology – the preconditions – 
rather than at the existence of a weapons program, a discovery that 
may be made too late. The longer it takes to produce nuclear weap-
ons, the less likely the decision to make them.

V. Controlling the Spread of Nuclear Technology 

We have concluded that antiproliferation efforts may be most ef-
fective when directed at inhibiting the preconditions for rapid de-
velopment of nuclear weapons by limiting access, where possible, 
to critical facilities, materials, and technology associated with the 
production of fissile materials. For example, a small country with 
nuclear reactors, but lacking a fuel-reprocessing facility for sepa-
rating out plutonium, is handicapped for the production of nuclear 
weapons. Of course, it could build such a facility, but that takes time. 
Or it could have its plutonium separated elsewhere and returned, but 
this limits its options, and might disclose valuable information as to 
quantity and quality.

Several advanced non-nuclear countries are now actively develop-
ing the gas centrifuge method of uranium enrichment. If its com-
mercial development is successful, not only will there be alternative 
sources of enriched uranium, but it is likely that small enrichment 
plants will be offered for sale. Above a small scale, the economics of 
this enrichment process are rather insensitive to the scale of opera-
tion, as opposed to the U.S.-developed gaseous diffusion process. 
The gas centrifuge process is therefore suited for small national 
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plants. It would also be especially suited for the production of highly 
enriched uranium useful for weapons, though initial purchase would 
probably be intended, or at least purported to be, for the production 
of low enrichment uranium for reactor fuel.232

Even this last point is uncertain, for highly enriched uranium, now 
seldom used in civilian nuclear power applications, may become an 
important fuel material. The High Temperature Gas-Cooled Reactor 
(HTGR), now being developed in the United States and Western Eu-
rope as a competitor to the common Light Water Reactor (LWR), is 
designed to use very highly enriched uranium fuel. A medium-sized 
power reactor of this type is now being constructed in Colorado. If 
it should prove economical, HTGR sales may increase abroad, and 
consequently incentives may increase for the possession of small 
enrichment facilities to produce highly enriched uranium.

The technological possibilities are continually changing. The gen-
eral advance of civilian nuclear power programs, together with a 
considerable increase in the extent of international transactions in 
nuclear materials and technology, serves to bring increasing num-
bers of countries to the nuclear weapons threshold, to the point 
where a political decision to proceed could be implemented rapidly. 
While this condition has been talked about for many years, it is now 
becoming a reality.

However, this situation is not inevitable, and we seek in this report 
to combat the hopeless view as much as the complacent one. The 
very fact that the process is just getting under way means it may still 
be possible to contain it or, failing that, to reduce its dangers.

It is desirable to be able to exert some influence over these and other 
developments. But the possibilities for unilateral U.S. control of the 
development of nuclear technology abroad are limited. The failures 
in the recent past of U.S. monopolizing attempts with respect to gas-
eous diffusion, the gas centrifuge, and chemical reprocessing tech-

232. For a more comprehensive discussion of these points see Gilinsky and 
Hoehn, RM-6123-ARPA, op.cit. 
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nology should make this clear.

It is important to recognize that possibilities for control vary, de-
pending strongly on the incentives and options of the major industri-
alized non-nuclear countries. Especially significant is the difference 
between the advanced and less developed countries in their capacity 
to utilize nuclear energy facilities and, where necessary, to develop 
nuclear technology. The most advanced non-nuclear countries are 
both producers and consumers of nuclear technology. Most less de-
veloped countries are merely potential consumers.

Commercial nuclear programs233 of substantial physical and finan-
cial size are in progress in most of the Western European countries, 
Canada, and Japan. These countries have genuine economic inter-
ests in the development of nuclear technology and in the acquisition 
of facilities associated with the production and processing of fissile 
materials.

Because they are motivated largely by economic considerations, 
many of these advanced countries would be open to multinational 
arrangements which reduce the costs and risks of advanced technol-
ogy development and large capital investment projects.234 However, 
while most of these countries would benefit from multinational de-
velopment of nuclear technology, in many cases their industrial and 
economic capabilities do not preclude independent development. 
The potential effectiveness of unilateral U.S. technology control 
measures is severely limited here. Indeed, U.S. unilateral measures 
in the past appear to have created incentives in those countries to 
pay a premium for independence in this area.

There is, therefore, little that can be done directly to slow the devel-

233. By "commercial," we mean to imply substantial participation by utilities 
and industries in nuclear power plant manufacture or operation, rather than con-
struction or operation of research or prototype facilities.
234. In contrast, in the less developed countries the utilization of nuclear energy 
is at far from commercial levels; it is sponsored largely by governmental bodies, 
and supported by a variety of internal and external subsidization mechanisms.
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opment of nuclear technology in the advanced countries. However, 
it can be channeled to some extent through cooperative U.S. actions. 
The U.S. through its tremendous R & D efforts greatly affects both 
the present and potential economics of nuclear power. We should 
like to see the civilian nuclear programs in the advanced countries 
closely interdependent and based in critical areas on multinational 
facilities so as to reduce opportunities for transfer of civilian nuclear 
materials and facilities to military purposes. Such transfers gener-
ally require a self-contained nuclear program. Interdependence, or 
specialization, will take place only under appropriate commercial 
conditions. It cannot be brought about by obvious manipulations 
– these will surely backfire and lead to nationally oriented indepen-
dent nuclear programs under strong governmental sponsorship. In 
short, if U.S. non-proliferation actions are to be successful, they 
cannot be to the gross commercial disadvantage of the advanced 
non-nuclear countries.

The less developed countries, by contrast, have few domestic op-
tions in this area. Their access to nuclear facilities can probably be 
limited by agreement among the several exporters of nuclear tech-
nology. It is not entirely unreasonable to expect the exporters to 
be able to cooperate to this end because the entire nuclear market 
among the underdeveloped countries is small, and the market for the 
most critical technologies is smaller yet. If the problem were purely 
commercial, it would not be difficult or expensive for U.S. conces-
sions to make up for the loss of this trade.

However, there are many difficulties in the way of a more restrictive 
common policy toward technology transfers to the less developed 
countries. The less developed countries have largely taken the atti-
tude that the NPT asks much of them but offers little in return. Their 
insistence on this score led to the inclusion of a paragraph in Article 
IV, in which the developed countries pledged to contribute assis-
tance "to the maximum extent possible." The degree to which this 
pledge is redeemable is open to question, of course. But it should be 
noted that a straightforward interpretation of this provision and the 
similar provisions in Articles IV and V calls for intensification and 
diversification of the peaceful use of atomic energy. Taken together, 
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these provisions clearly could be used to justify unfettered com-
mercial transactions in nuclear materials, facilities, and technology. 
To the extent that the industrialized countries make sophisticated 
nuclear facilities and technology available to less capable (and more 
volatile) underdeveloped countries on a routine commercial basis, 
subject only to NPT-IAEA safeguards, the NPT could foster rather 
than inhibit the spread of nuclear weapons.

These unfortunate transactions might arise not simply as a byprod-
uct of pervasive "why worry" attitudes among NPT signatories, but 
as a consequence of deliberate impositions of a strict IAEA version 
of NPT safeguards on technologically sophisticated allies. Because 
sophisticated technological capabilities have been developed or are 
in prospect in a number of nonweapons industrialized countries, the 
U.S. can no longer anticipate absolute control over the dissemina-
tion (or the recipients) of nuclear technology. Any further limita-
tions will have to be on a voluntary basis among the several poten-
tial suppliers. U.S. efforts must rely on gaining mutual support from 
other supplier nations, not on U.S. unilateral decisions. However, 
an elaborate and cumbersome inspection system imposed on large 
civilian nuclear programs is likely to lead more in the direction of 
increased friction.235

Aside from antagonizing the other non-nuclear supplier nations, an 
extensive IAEA safeguards system would increase the size and im-
portance of the IAEA. Since a principal function of the IAEA other 
than safeguards is to further the peaceful application of nuclear en-
ergy, there would be a clear tendency for the size of the Agency’s 
promotional activities to expand along with its safeguard efforts. The 

235. The IAEA inspection experienced in the U.S., on which the official position 
that safeguards are not "intrusive" or "abrasive" rests, was limited both in scope 
(some half-dozen facilities, mostly small ones) and in intensiveness. See, for 
example, W. E. Hoehn, Clandestine Diversion and Safeguards in Nuclear Power 
Reactors (U), The Rand Corporation, RM-4998-PR/ISA, October 1966 (Secret), 
and A Technical Analysis of Some Possibilities for Diversion of Fissionable 
Material from Light-Water Reactors (U), The Rand Corporation, RM-4999-PR/
ISA, October 1966 (Secret) (Restricted Data). 
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IAEA in past years has devoted a substantially smaller fraction of its 
annual budget to the development and implementation of safeguards 
systems than to what may be broadly characterized as "promotional" 
activities – international conferences, studies of nuclear applications 
in various countries, publications of handbooks for estimating costs 
and benefits of nuclear power and water desalting plants, etc.

Promotional activities and safeguards systems implementation per 
se are not incompatible. Indeed, the history of bureaucratic orga-
nizations clearly suggests that the IAEA would find these to be re-
inforcing activities. More promotional activities lead to more nu-
clear materials and facilities, which lead to more safeguards and 
inspection activities, which lead to larger budgets and staffs, and so 
forth. The bureaucratic incentive structure becomes subject to inter-
nal stresses only if "more safeguards system activities" is replaced 
by "less potential for the spread of nuclear weapons to additional 
countries." United States policy makers would presumably prefer 
the latter objective to the former, but it is not evident that the bu-
reaucratic structure of the IAEA will give them much satisfaction. 
The promotional activities of the IAEA have been oriented largely 
toward less developed nations, both because promotional activities 
by commercial enterprises have largely preempted the market in in-
dustrialized countries consuming large blocks of electric power, and 
because membership on the IAEA is heavily weighted toward less 
developed countries. In short, promotional efforts on behalf of the 
less developed nations are unlikely to be lessened, especially given 
the reinforcement of the "nuclear assistance" provisions in Articles 
IV and V of the Non-Proliferation Treaty.

The preceding considerations raise the prospect of essentially un-
restricted transactions in nuclear materials and facilities with only 
the existence of safeguards and the NPT pledges to deter military 
application. Once the NPT safeguards are operative, the U.S. in ef-
fect, will have transferred major responsibility for nonproliferation 
efforts to the IAEA. Its ability to influence the prospects for further 
proliferation will thus be substantially reduced. One can presume 
that U.S. policy makers will want to evaluate carefully the extent 
to which the IAEA might be disposed to limiting the widespread 
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availability of nuclear materials and facilities and to restricting the 
development of "latent" weapons capabilities.

As we have noted above, the avowed purpose of safeguards is to 
detect diversions of materials at a sufficiently early point in a clan-
destine weapons program so that sanctions can be brought to bear. 
The development of latent weapons capabilities, which can be car-
ried out in full compliance with safeguards provisions, is a more 
worrisome problem not adequately covered by present or prospec-
tive safeguards systems. It would seem best controlled by restricting 
the spread of at least those nuclear facilities that cannot be justified 
on economic grounds. This is a task for which the IAEA appears 
particularly ill-suited. If it can be carried out at all, a restrictive pol-
icy can only be arranged through tacit understanding by the major 
nuclear "equipment manufacturing nations – the very countries that 
are most concerned about the interpretation of safeguards systems to 
be established under Article III of the NPT.

VI. Practicable International Safeguards 

In supporting a blanket acceptance of IAEA safeguards, the United 
States has worked itself into something of a dilemma. On the one 
hand, it has assured the major industrialized non-nuclear countries 
that the safeguard system to be employed under the NPT will be 
neither intrusive nor burdensome. Furthermore, the United States 
has offered to place all of its commercial nuclear facilities, whose 
number will probably exceed the total for all non-nuclear countries, 
under the same set of international safeguards. Although the offer, 
originally made by President Johnson, has recently been reiterated 
by AEC Chairman Seaborg,236 there were some earlier suggestions 
that the United States did not expect international safeguards to be 

236. See Nuclear Industry, April 1970, p. 57. Dr. Seaborg is quoted as saying to 
a Japanese audience, "I can assure you here today that this offer remains in full 
force and that the U.S. will not only allow but will insist on its vigorous imple-
mentation." 
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fully applied to its civilian facilities,237 and the precise nature of the 
offer remains unclear.

At any rate, many countries are, or profess to be, anticipating that 
the system to be imposed upon the United States will be the same 
in kind and degree as that which they are expected to accept. They 
feel that the United States could be persuaded to lend its backing 
to proposals for modifying the safeguard system only if the system 
turned out to be more burdensome and intrusive to the United States 
than is presently expected. Thus, U.S. policy makers may have to 
decide whether to accept a massive safeguard effort imposed on 
the U.S. civilian nuclear economy, in return for any equivalently 
weighty safeguard system in the United States, while insisting that 
the major non-nuclear countries have as comprehensive a system as 
the regulations would envision. In the latter case, the prospects for 
agreement with other advanced countries to the spread of nuclear 
technology to secondary countries would be essentially nil.

We have already noted that even an intensive safeguard system con-
stitutes only a marginal deterrent to a major industrialized nation’s 
decision to embark on a weapons program. Thus, in order to get a 
small tail of rigorous safeguards applied in a great many countries 
of relatively modest potential capabilities, it is necessary to envi-
sion the purchase of a very large animal. We believe there are better 
alternatives.

Although a detailed examination of alternative international safe-
guards systems is beyond the scope of this report – our purpose is 
principally to question a number of widely held assumptions in this 
area – we should like to outline one such alternative which we re-
gard as desirable and practicable. Its scope is considerably reduced 
from what is presently envisioned for the IAEA system, without, 

237. See Congressional Record – Senate, S2387, March 7, 1969. Senator Aiken 
asked the State Department several questions about the NPT. From the answers, 
which were prepared by the AEC, it is clear that the estimate of the cost of IAEA 
safeguards in the U.S. is based on the expectation that the IAEA will eventually 
safeguard only one-fourth of U.S. facilities eligible for inspection. 
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we think, sacrificing much in the way of assurance that safeguards 
should provide. In fact, because a reduction in scope would permit 
smoother and speedier operation, such a system might conceivably 
be more effective – in any case, it is clearly more cost-effective.

The basis of the proposed safeguards system would be IAEA moni-
toring of IAEA-approved national or multinational safeguards sys-
tems. There have been many such proposals, and they all suffer from 
the fact that extensive reliance upon national or multinational safe-
guard systems may be unacceptable to the Soviet Union. A princi-
pal Soviet interest in safeguards has been to assure that the FRG is 
subjected to IAEA safeguards. It may be, therefore, that our pro-
posed system departs too far from the present IAEA system to meet 
with Soviet approval. It is our view, however, that Soviet insistence 
on this point does not enhance antiproliferation, but rather detracts 
from it and, while Soviet approval may be essential, it should be 
clear that, to the extent that the S.U. insists on rigorous IAEA in-
spection, such approval must be traded for a reduction in overall 
antiproliferation effectiveness of the NPT.

To return to the proposed system: The IAEA would first set stan-
dards and procedures for national inspection systems. Countries or 
multinational groupings (for the moment, Euratom) that met the 
standards would then inspect themselves. This would insure against 
"unauthorized diversion" by other than the governments concerned. 
We shall deal later with the problem of governmental diversion.

We envision a system whereby the principal industrial countries, 
mainly Euratom and Japan and of course the U.S. and U.K. would, 
after some initial ceremony, immediately acquire certification. This 
should meet the principal objections of Euratom; the concern of Ja-
pan that it will be at a disadvantage compared with Euratom coun-
tries; and the problem of equalizing inspection between the U.S. 
and U.K. and the other non-nuclear countries, a point particularly 
emphasized by Japan.238 The limited nature of direct IAEA involve-

238. See Statement of the Government of Japan on the Occasion of the Signing 
of the Treaty on the Non-Proliferation of Nuclear Weapons, February 3, 1970. 
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ment should also meet the objections, coming mainly from advanced 
countries, to the intrusiveness of existing IAEA safeguards.

The few advanced countries mentioned above, with one or two addi-
tions, are still the only non-nuclear countries that have or will have 
sizable civilian nuclear programs in the next decade. For the other 
countries, many of which will have reactors but not fuel reprocess-
ing and fabrication facilities, it would be feasible and practical to 
adopt a substantial degree of IAEA inspection with the proviso that 
when the country had gained sufficient experience and met IAEA 
inspection standards it could graduate to the inspection status of the 
advanced countries. Or it could join with several other countries to 
form a multinational inspection system, similar to Euratom’s, sub-
ject only to IAEA monitoring.

Since the less advanced countries have few nuclear facilities, in-
specting them would not unduly tax IAEA resources. As the number 
of facilities grew, so would the number of countries that graduate to 
advanced status requiring only IAEA monitoring. The size and cost 
of the IAEA inspectorate can therefore be expected to remain rela-
tively stable; at any rate, it would not grow at the rate that installed 
nuclear capacity grows.

All governments will want to guard against diversion by subgovern-
mental groups and are therefore likely to cooperate to this end. The 
IAEA could act as an exchange for new techniques and possibly po-
lice information. Occasional detailed IAEA checks would be made 
to ascertain whether a national inspection system was functioning 
properly. This might even be welcomed by most governments – it is 
similar to the role played by an outside accounting firm engaged to 
audit a company’s books.239

We must now deal with the effectiveness of the proposed system 
with respect to governmental diversion – a point on which we criti-

239. An analogy used by R. Lumb and D. George, International Safeguards 
Draft Paper prepared for Charlottesville Conference on Civil Nuclear Power and 
International Security, May 8, 9, 1970.
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cized the presently envisioned IAEA system. Frankly, we do not 
propose that for the present great reliance be placed on the proposed 
safeguard system, as opposed to national intelligence, for providing 
prompt warning of governmental diversion. However, we think it 
would be as effective as the present IAEA system, and at far lower 
cost. Of course, one can imagine an international inspection system 
that provides reliable prompt warning of any form of diversion. Its 
cost, however, and its degree of intrusiveness make it completely 
unacceptable, not only to the industrial non-nuclear states, but also 
to the nuclear industry in the United States. Certainly, it would be 
far more uncompromising than the present IAEA system, and there 
is no prospect whatever that such a super-system could be adopted.

In scaling down the level of inspection, we should like to retain cer-
tain features of the presently discussed systems:

(1) We believe it is particularly important to retain the right of an 
inspector to inspect any part of a facility at any time, though the 
number of such inspections will in practice be strictly limited. This 
is very much preferable to a greater number of inspections whose 
scope is severely limited.

(2) Provision should be made for automated sampling at strategic 
points. We do not have much faith in methods using "black boxes," 
but neither can we exclude the possibility of substantial advances in 
remote measurement technology. There should be a way to incorpo-
rate such devices once developed so as to improve the safeguards 
systems.

(3) Inspection should be strongly weighted toward facilities that em-
ploy fissile materials in relatively pure form, or that could rapidly 
produce such materials. Where alternative methods are available, 
one could use heavy inspections to "tax" the more dangerous alter-
native.

(4) Uniform bookkeeping should be instituted so that national sys-
tems are readily monitored.
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(5) The number of IAEA inspections, which will necessarily be lim-
ited, should not be apportioned according to installed nuclear capac-
ity in each country but should be decided upon by the IAEA.

We believe such a reduced system, though it departs in several ways 
from current plans, is nevertheless compatible with present IAEA 
guidelines240 and therefore needs only agreement between the signa-
tories to the NPT and the IAEA. Hopefully, the system, by reducing 
the more onerous aspects of international inspections, will meet less 
resistance. We should like to emphasize that even a slight degree 
of international inspection is much better than none because it per-
mits peaceful states to demonstrate the innocence of their activities 
without the embarrassment that bilateral inspections may occasion. 
Problems arising from misunderstanding can thus be resolved.

Those arising from hostility are a different matter. In this regard 
there is little that the system can accomplish aside from the deter-
rent effect of occasional, randomized but unannounced inspections, 
though even these can be frustrated fairly easily. The main point is 
that early adoption of a reduced system would conserve political 
capital which could be used to attempt control of the more danger-
ous aspects of nuclear technology.

We would like to comment on another alternative, advocated mainly 
by the FRG, which has received a great deal of attention. This is the 
so-called strategic points system,241 which involves measuring the 
flow of fissile material at a finite number of strategic points – the 
only points to which inspectors shall have access. It is also generally 
implied that, even at strategic points, measurement can eventually 
be carried out by remote instruments, thus largely dispensing with 
inspectors.

The strategic points would include entrances and exits to the entire 

240. Information Circular #66, Revision #2, 1968.
241. See, for example, W. Gmelin, D. Gupta, and W. Hafele, On a Modern Safe-
guard in the Field of Peaceful Application of Nuclear Energy, KFG 800, May 
1968.
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facility and, in principle, as many interior points as are necessary 
to reduce uncertainty about the internal flow of material. When the 
number of strategic points becomes large, there is little to distin-
guish this approach from the standard one. The object is clearly 
to minimize the number of strategic points. But then the system is 
heavily dependent on the associated notion of "containment," that is, 
the sealing off of the civilian nuclear fuel cycle.

Of course, any well-designed safeguards system will find it conve-
nient to make measurements at certain points in the fuel cycle, and 
the civilian nuclear facilities should be guarded as well as possible. 
But we are unconvinced, and in fact find it implausible, that this 
approach by itself can prevent governmental diversion – by the op-
erators of the facilities. We believe it is essential to retain complete 
freedom for inspection, though the number of inspections may have 
to be small and randomized.

In addition to the difficulty mentioned earlier, any safeguards pro-
posal which emphasizes national safeguards together with some 
measures for the control of nuclear technology export, in effect a 
discriminating antiproliferation policy, would necessitate a continu-
ing and sustained diplomatic and technical collaboration among the 
various technology-exporting countries. Such a policy would oblige 
the present U.S. administration to coordinate nonproliferation poli-
cy-making within the U.S. government to a far greater degree than 
prevailed in previous administrations. 

While this makes the proposal less attractive, the alternatives are 
also unattractive. The authors are convinced that it is futile to rely on 
international safeguards to protect us from the consequences of un-
restricted sale of nuclear technology and nuclear facilities. A partial 
success in controlling technology would, we think, be much more 
useful in controlling proliferation even at the price of watering down 
the safeguard system.

We believe, furthermore, that one presently proposed system, featur-
ing IAEA safeguards operating in parallel with national safeguards, 
will ultimately be unacceptable to many countries that have signed 
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the NPT, and that the coming negotiations will result in some kind 
of reduced system involving IAEA verification of national records 
with a minor degree of on-the-spot IAEA inspection. Little more 
is likely to emerge, given the problems of Euratom inspection vs. 
IAEA inspection; equality of inspection between Euratom countries 
and other industrial states, especially Japan; equality of inspection 
between non-nuclear countries and the United States and the U.K., 
which have agreed to accept inspection over their civilian facilities 
on an equal basis; and the general reluctance of all states to accept 
costly intrusive safeguards. Rather than be driven back to a reduced 
system by grudging compromises, it would seem preferable to adopt 
a position early in the negotiations that will insure the maintenance 
of certain desirable features. If such a position is taken at the outset, 
it may ease the way for other types of control agreements. Of course, 
the worst position would be to set such great store by safeguards that 
the United States continues to make technological concessions to 
gain them, and then only to find them ineffective and troublesome.
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Molotov startled Foster Dulles in 1954 with the sugges-
tion that the world-wide civilian nuclear expansion then 
contemplated under America’s Atoms for Peace propos-

al would make it easier for additional countries to obtain nuclear 
weapons. The following year, we invented the safeguards system of 
the International Atomic Energy Agency to restrain any moves in 
this direction based on nuclear materials and equipment obtained in 
commerce. As it became clear in succeeding decades that additional 
protection was needed because of the widening availability of nu-
clear technology, new instruments were created: the comprehensive 
safeguards provisions of the Non-Proliferation Treaty in the 1960s, 
and the London Suppliers’ export control agreements in the 1970s.

Unfortunately, each of these elements of protection was checked 
at the start by the political and commercial forces behind nuclear 
power. These resisted controls that threatened any of the basic as-
sumptions underlying nuclear power development and nuclear com-
merce. A central assumption was that plutonium, the very nuclear 
explosive material that was of most security concern (its production 
inevitably accompanies power reactor operation), would become 
the primary nuclear fuel in the future. Tough international controls 
on plutonium in national hands might have dampened these com-
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mercial prospects. Moreover, giving up national control over the 
separation and use of this substance to an international body seemed 
tantamount to giving up control over an important future source of 
electricity. No one was prepared to do that.

It seemed for many years that no one in authority was even willing 
to acknowledge the dilemma inherent in planning for wide use of 
plutonium fuel. Official pronouncements exaggerated what could be 
achieved through international safeguards and played down any con-
cerns.242 As a consequence, not only did we end up with inadequate 
controls over dangerous materials, but in some cases the application 
of such international inspections allowed questionable projects to 
gain the legitimacy without which they could not have proceeded. 
When serious problems with the way this system functioned could 
no longer be swept aside, it became a commonplace that while the 
safeguards were not perfect, they were the best that could be negoti-
ated, and that there really was no alternative.243 

None of this history would be worth disinterring now were it not for 
the fact that there are some positive new features in an otherwise 
gloomy picture. The chief of these is that the anticipated displace-
ment of uranium-fueled commercial reactors by plutonium-fueled 
breeder reactors, which once seemed all-but-inevitable, now ap-
pears merely futuristic. There is much more uranium, and there are 

242. See, for example, AEC, "A Brief History of Safeguards," printed in U.S. 
Congress, Joint Committee on Atomic Energy, Background Material for the 
Review of the International Atomic Policies and Programs of the United States, 
86th Cong., 2nd Sess., 1960, Vol. 3, p. 851. See also Statement of Secretary 
of State Dean Rusk, February 23, 1966, in U.S. Congress, Joint Committee on 
Atomic Energy, Hearings on Nonproliferation of Nuclear Weapons, 89th Cong., 
2nd Sess., 1966, pp. 3-28 and Statement of AEC Chairman Glenn T. Seaborg, 
February 23, 1966, in ibid., pp. 51-72.
243. "The system is not foolproof. It is not an absolutely ideal system. It is just 
better than nothing." Testimony of Kenneth Adelman, Director, Arms Control 
and Disarmament Agency, September 30, 1983, Transcript of Joint Hearing 
on Nuclear Non-Proliferation Act, before U.S. Senate Committee on Foreign 
Relations and Subcommittee on Energy, Nuclear Proliferation and Government 
Processes of the Committee on Governmental Affairs, p. 70.
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many fewer power reactors to burn it, than was predicted years ago. 
The consequent decline in the price of uranium, combined with a 
much higher than expected cost of extracting plutonium from spent 
fuel, have caused plutonium’s commercial prospects to sink. This 
makes the notion of effective control worth talking about again.

A good place to start is with the beginnings of the various elements 
of the "non-proliferation regime": the IAEA safeguards, the NPT, 
and the supplier guidelines. If we understand their origins and their 
frailties, some ideas might emerge on what to do next.

International Atomic Energy Agency Safeguards

Central to this regime are the safeguards – the inspections and con-
trols – of the International Atomic Energy Agency, later incorpo-
rated into the Non-Proliferation Treaty. The international Agency 
was part of the original Atoms for Peace proposal. The international 
inspections were an afterthought, and I cannot help thinking that this 
has diminished their status up to the present.

The Atoms for Peace proposal itself tended to subordinate nuclear 
trade controls to commercial and foreign policy objectives. Before 
this, under the Atomic Energy Act of 1946, even exchanges of in-
formation on the industrial uses of nuclear energy were banned until 
such time as Congress should find that "effective and enforceable in-
ternational safeguards against the uses of atomic energy for destruc-
tive purposes have been established."244 Under Atoms for Peace, ex-
ports were not only authorized, but encouraged. Control measures 
were left to catch up with them.

President Eisenhower, in announcing the Atoms for Peace program, 
did say that the IAEA could be made responsible for the protection 
of the nuclear material contributed to the Agency.245 However, he 

244. The Atomic Energy Act of 1946, Section 19(a) (1), (Public Law 585, 79th 
Cong., 60 Stat. 755-75, 42 U.S.C. 1801-19).
245. Dwight D. Eisenhower, "Atomic Power for Peace", December 8, 1953, 
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seems to have had in mind some form of intrinsic protection which 
obviated the need for intrusive inspections: "The ingenuity of our 
scientists will provide special safe conditions under which a bank 
of fissionable material can be made essentially immune to surprise 
seizure."246 Whether this was more than a hope, I cannot tell, but 
apparently the President regarded the absence of inspections in his 
original scheme as a definite advantage.247

Inspection and control functions were injected shortly before the 
Agency was created,248 perhaps because the technological scope of 
the Atoms for Peace program had expanded very quickly and the 
implications of that had begun to sink in. Conversations with the 
Russians may also have played a role in this. The Soviet Union’s 
initial view was that the Atoms for Peace program would have little 
impact on reducing weapon stocks, but that the spread of nuclear 
materials around the world posed a military risk.249 The Russian de-

reprinted in U.S. Congress, Senate, Atoms for Peace Manual, 84th Cong., 1st 
Sess., 1955, p. 6. 
246. "Atomic Power for Peace" speech, Atoms for Peace Manual, p. 6.
247. In his speech to the United Nations, President Eisenhower stated that 
his proposal that the nuclear states contribute normal uranium and fissionable 
materials to an International Atomic Energy Agency "has the great virtue that it 
can be undertaken without the irritations and mutual suspicions incident to any 
attempt to set up a completely acceptable system of world-wide inspection and 
control." Atoms for Peace Manual, p. 6. See also AEC 751/41, December 30, 
1955, Department of Energy Archives.
248. Compare the April 24, 1956, Draft Statute of the International Atomic 
Energy Agency, Article XII, printed in the Department of State Bulletin, May 
21, 1956, pp. 852-859, with the August 22, 1955, Draft Statute of International 
Atomic Energy Agency, Article XIII, printed in the Department of State Bulletin, 
October 24, 1955, pp. 666-672. 
249. AEC 751/4 (Dec. 30, 1955), Department of Energy Archives; Aide Mem-
oire handed to Secretary Dulles by Foreign Minister V. M. Molotov, Geneva, 
April 27, 1954, printed in Atoms for Peace Manual, pp. 269-74. 

The following passage from the aide memoire is particularly interesting:

"It is well known that it is practically feasible to carry out on an 
industrial scale a process of obtaining electrical power for peace-
ful needs by utilizing atomic materials, in which the quantity of the 
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cision to participate in the IAEA also meant that the organization 
would be a less "clubby" affair and informal checks on security of 
nuclear materials would not suffice.

If controls were needed, the United States saw an advantage in hav-
ing them administered by the international Agency. American of-
ficials thought this approach would avoid competition with other 
exporters (primarily the U.K.) in offering easier terms, and would 
make inspections more palatable to importers.250 It also gave the 
Agency something to do. As most American exports were expected 
to be under bilateral arrangements with friendly states, the new in-
stitution would have been badly undercut if member states carried 
out their own inspections. The Agency was therefore given the role 
of inspecting its members’ bilateral agreements. But the scientific 
and technical Agency seems never to have shaken the feeling that 
monitoring its members for cheating was not entirely consistent 
with its high-minded purposes and hopes.

Internal U.S. documents of that period do not suggest much confi-

fissionable atomic materials applied in the process not only fails to 
decrease but, on the contrary, increases. And the harmless atomic 
materials are converted into explosive and fissionable materials 
which are the basis for the production of atomic and hydrogen weap-
ons. In other words, the fact that the peaceful application of atomic 
energy is connected with the possibility of simultaneous production 
of atomic materials utilized for the manufacture of the atomic weap-
on is indisputable and has been proved in practice. Such a situation 
not only fails to lead to a reduction of the stocks of atomic materials 
utilized for the manufacture of atomic weapons, but also leads to an 
increase of these stocks without any limitations being applied either 
to the constantly increasing production of these materials in indi-
vidual states or to production by the International Agency itself.

"Consequently, the proposal of the USA concerning the allocation 
of a certain portion of atomic materials to be utilized for peaceful 
purposes not only fails to stop the atomic armament race but leads to 
its further intensification."

250. National Security Council (NSC) 5507/2, March 12, 1955, cited in AEC 
655/40, Appendix "B," November 28, 1955, DOE Archives.
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dence in the protection to be gained from international inspections 
of Agency projects. The notion was already prevalent that if coun-
tries wanted nuclear weapons badly enough they would in time, per-
haps a decade, be able to get them on their own. Their indigenous 
activities were, after all, not covered by any sort of inspection.

Looking back to the 1950s, when the Atoms for Peace proposal was 
being fleshed out, the IAEA statute was being drafted, and bilateral 
agreements for technology and equipment were being concluded 
with dozens of countries, one is struck that we apparently had no 
sense of the strength of our position in guiding the long-term devel-
opment of commercial nuclear power. We felt, even then, that Amer-
ican bargaining power was slipping away, and that we had better 
use our technological advantage while we had it to gain maximum 
influence for larger purposes.251 A proposal within the U.S. govern-
ment for an agreement among the "haves" to require comprehensive 
IAEA inspection of all nuclear activities in "have-not" countries was 
thought not to be achievable.252 A National Security Council direc-
tive did require that our bilateral agreements include provisions that 

251. My views on this point have been influenced by discussions I have had with 
Dr. Jack M. Holl, DOE Chief Historian. See also Jack M. Holl, "Eisenhower’s 
Peaceful Atomic Diplomacy: Atoms for Peace and the Western Alliance," Mate-
rials and Society, Vol. 7, Nos. 3/4 pp. 365-378 (1983).
252. AEC 751/41, December 30, 1955, DOE Archives, Annex 1 to Appendix 
"B," "A Proposal for Averting Dangers in the Atoms-for-Peace Program":

"The Proposal

"4. A way out of this difficulty suggests itself: THE DANGER 
COULD BE AVERTED IF ALL THE ‘HAVE’ POWERS, i.e., ALL 
THE COUNTRIES ABLE TO SUPPLY THE NEEDED MATERI-
ALS AND TECHNOLOGY, AGREED AMONG THEMSELVES 
TO ADHERE TO A CODE OF FAIR COMPETITION IN DEAL-
ING WITH UNDERDEVELOPED COUNTRIES, PROVIDING 
THAT HENCEFORTH THE SIGNATORIES WOULD GIVE 
HELP TOWARD ATOMIC POWER PROGRAMS ONLY TO 
COUNTRIES MAKING A PLEDGE OF NO ATOMIC WEAPONS 
PLUS SUBMISSION TO FULL INSPECTION BY AN INTERNA-
TIONAL BODY TO BE ESTABLISHED FOR THIS PURPOSE." 
(emphasis in original)
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any extraction of plutonium from spent fuel take place in the U.S. 
or under international auspices acceptable to us. This provision was 
incorporated in early agreements, but it was opposed in the Atomic 
Energy Commission on the grounds that it would breed resentment 
abroad, undermining the purpose of Atoms for Peace.253

Plutonium’s explosive property was the root of the security prob-
lem posed by nuclear commerce. An American proposal for an even 
stronger Agency role in actually controlling, rather than merely 
verifying, the separation and use of plutonium covered by Agency 
agreements was incorporated into the "Twelve Nation" draft IAEA 
statute presented to the 1956 Conference on the IAEA Statute.254 
This was opposed by other countries, especially India, France, and 
the Soviet Union (which had retreated from its earlier position).255 
Plutonium was already viewed as an important nuclear fuel for the 
future, presumably because uranium was then thought to be scarce. 
And reprocessing of spent fuel to extract the unused uranium and 
plutonium was thought to be a necessary adjunct of reactor opera-
tion.

253. NSC 5507/2, March 12, 1955, cited in AEC 655/40, Appendix "B," No-
vember 28, 1955, DOE Archives.
254. The Twelve Nation Draft would have given the Agency the right to: "ap-
prove the means to be used for chemical processing of irradiated materials and 
to specify disposition of any special fissionable materials recovered. Or pro-
duced as a byproduct, and to require that such special fissionable materials be 
deposited with the Agency except for quantities authorized by the Agency to be 
retained for specified non-military use under continuing Agency safeguards." 
Draft Statute of the International Atomic Energy Agency unanimously approved 
at Washington, D.C. on April 18, 1956 by the Twelve Nation Negotiating Group 
and circulated to the governments and specialized agencies, Article XII(A) (5), 
printed in the Department of State Bulletin, May 21, 1956. This draft was con-
siderably stricter than the proceeding, August 22, 1955, Draft Statute of Interna-
tional Atomic Energy Agency, printed in the Department of Bulletin, October 24, 
1955.
255. AEC, "The International Atomic Energy Agency", printed in Background 
Material, Vol. 3, pp. 732-733. Bertrand Goldschmidt, Atomic Complex: A World-
wide Political History of Nuclear Energy (LaGrange Park, Illinois, American 
Nuclear Society, 1982), pp. 291-283. 
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During the conference, it became apparent that there would be an 
impasse if the United States continued to insist on international 
control of plutonium stockpiles.256 The United States decided to 
compromise. The Statute made it clear that the authority given the 
Agency over reprocessing was only for the limited purpose of en-
suring that reprocessing would "not lend itself" to the diversion of 
materials and that the applicable health and safety standards would 
be observed.257

The Agency’s authority over the disposition of plutonium was simi-
larly watered down.258 The IAEA’s authority to require its members 
to deposit their plutonium with the Agency was sharply limited by 
the provision that any plutonium deposited with the Agency would 
have to be "returned promptly," at the request of the depositor.

In presenting the U.S. case for a strong interpretation of what was 
left, Ambassador James Wadsworth said that Agency control over 
plutonium was the "most crucial of all" safeguards, and that invest-
ing the Agency with the right to control reprocessing was "indis-
pensable":

256. Background Material, p. 734. Goldschmidt, The Atomic Complex, pp. 262-
283. It is interesting to note that a report prepared for the Atomic Energy Com-
mission later took the view that the Statute approved by the Conference "was 
essentially the same as that of the Twelve Nation Draft" and that the principal 
substantive change was a further increase in the size of the Board of Governors". 
Background Material, p. 734.
257. Whereas the Twelve Nation Draft (Article XII (A) (5)) gave the Agency the 
absolute authority "to approve the means for the chemical processing of irradi-
ated materials," the Statute (Article XII (A) (5)) provided that the Agency was 
given this authority "solely to ensure that this chemical processing will not lend 
itself to diversion of materials for military purposes and will comply with ap-
plicable health and safety standards."
258. Where the Article XII (A) (5) of Twelve Nation Draft gave the Agency 
authority "to specify disposition" of special fissionable materials recovered or 
produced, the same article of the Statute gave the IAEA authority only to require 
that such materials "be used for peaceful purposes under continuing Agency 
safeguards for research or in reactors, existing or under construction, specified 
by the member..."
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"...the agency must guard against the undue amassing or col-
lecting of dangerous amounts of special fissionable mate-
rial... Since a stockpile honestly intended for future peaceful 
use is indistinguishable from one intended for future military 
use and, in fact, might be quickly turned to military use, the 
agency cannot permit the accumulation of any stockpiles of 
fissionable materials derived from agency-supported proj-
ects other than stockpiles under agency control."259

But the IAEA never exercised the control Wadsworth suggested, 
and it is only now getting around to contemplating a pale version of 
it.260 And even that is apparently getting nowhere. In this and other 
respects, the proposals and debates of those early years on pluto-
nium control anticipated much of what was to come.

Plutonium is, of course, not the only nuclear explosive; it shares that 
status with highly enriched uranium. It is interesting that, from the 
start of Atoms for Peace, the United States drew a distinction be-
tween reprocessing (the technology for plutonium production) and 
uranium enrichment (necessary to make bomb-grade uranium-235). 
Both technologies had commercial applications, with enrichment 
being, if anything, more important, as it was needed to produce the 
low-enriched fuel used by most reactors. Yet reprocessing technol-
ogy was shared liberally while enrichment was held tightly. This 
may have stemmed from a feeling that reactor plutonium was less 
dangerous than highly enriched uranium, although that would have 
been inconsistent with allowing export of highly enriched uranium 
for research reactors as we did in the late 1950s. Perhaps enrichment 

259. Department of State Bulletin, November 19, 1956, reporting remarks made 
by Ambassador Wadsworth on October 15, 1956.
260. An IAEA group of experts has been working for over three years on an 
international plutonium storage (IPS) scheme, thus far without reaching a con-
sensus. It is reported that the IAEA is unlikely to be involved in the construction 
or operation of a facility but that, instead, "it would probably have some voice in 
decisions to release plutonium from storage and possibly verifying that it is used 
for the purpose declared when it was released." Charles N. Van Doren, Nuclear 
Supply and Non-Proliferation: The IAEA Committee on Assurances of Supply, 
Congressional Research Service, Washington D.C., October 1983, p.108.
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technology was thought to be based on a real secret (barrier manu-
facture) whereas reprocessing was "just chemistry." Or, perhaps it 
was a matter of trying to preserve the commercial enrichment mo-
nopoly. In any case, as a result of this early version of technology 
control, uranium enrichment technology spread more slowly than 
plutonium separation technology.

The Non-Proliferation Treaty: "Inalienable" Rights to Plutonium?

The technology of plutonium separation and use played an important 
role in the lengthy debates in the 1960s over the next step toward 
tighter international control – the Non-Proliferation Treaty, which 
extended safeguards to cover all the nuclear activities of signatories, 
including indigenous ones.261 The weapon states were exempt from 
this requirement, and this led the Federal Republic of Germany and 
Japan to complain that the arrangement would put them at a com-
petitive disadvantage and to insist, successfully, on certain limita-
tions to IAEA inspection of fuel facilities.262 What their negotiators 
had in mind was future competition with the United States in the 
plutonium fuel trade.

261. Treaty on the Nonproliferation of Nuclear Weapons, Article III (1), 1970, 
cited in U.S. Senate, Committee on Environment and Public Works, Nuclear 
Regulatory Legislation Through the Ninety-Sixth Congress, Second Session, 
97th Cong., 1st Sess., August 1981, Serial No. 97-03, p. 405, 406.
262. On the NPT generally, see The Treaty on the Non-Proliferation of Nuclear 
Weapons: A Study Based on the Five Principles of UN General Assembly Reso-
lution 2028 (XX), Mohamed Ibrahim Shaker, Universite de Geneve, 1976, the 
most complete and scholarly work on the subject. 

As a result, the preamble to the NPT expresses the parties’ support for "...the 
principle of safeguarding effectively the flow of source and special fission-
able materials by use of instruments and other techniques at certain strategic 
points..." (emphasis added). This thought reappears in Article III which provides 
that, "The safeguards required by this article shall be implemented in a manner 
designed to comply with Article IV of this Treaty, and to avoid hampering the 
economic or technological development of the Parties or international coopera-
tion in the field of peaceful nuclear activities...in accordance with...the principle 
of safeguarding set forth in the Preamble of the Treaty."
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The Treaty was not universally accepted: two weapon states and 
some of the countries high on everyone’s worry list –India, Israel, 
South Africa, Pakistan, Argentina, Brazil – stayed out. Since most 
suppliers required of these countries only that individual exports to 
them be covered by IAEA inspections, putting no conditions on their 
other imports and indigenous activities, the Treaty holdouts were in 
effect given a preferred status. In the United States, that concession 
persisted until the passage of the Nuclear Non-Proliferation Act of 
1978, which banned major U.S. nuclear exports to these countries 
until they accepted comprehensive safeguards.263

There was also a more fundamental problem: the original idea of 
the Treaty, as embodied in the 1961 Irish Resolution in the United 
Nations,264 was that it was in the interest of all countries, especially 
those without nuclear weapons, that the number of states with such 
weapons not increase. The Resolution urged that the nuclear weap-
on states agree not to transfer weapons or their technology to non-
weapon states, and that these states agree not to receive or manufac-
ture weapons. Near the end of the long negotiations, however, the 
Treaty was turned into a different sort of bargain, one in which most 
of the adherents gave up the right to manufacture nuclear weapons 
in exchange for what they regarded as unimpeded access to "peace-
ful" nuclear technology. Article IV encouraged "the fullest possible 
exchange" of peaceful technology between the advanced countries 
and the less advanced.265 In this spirit, President Johnson went so 
far as to promise after the signing of the NPT that the U.S. would 
share its technical knowledge in peaceful nuclear research fully, and 

263. Atomic Energy Act of 1954, Section 128, 42 USC 2157; Nuclear Non-
Proliferation Act of 1978, Section 306, P.L. 95-242, 92 Stat. 120.
264. Shaker, Treaty on Non-Proliferation, pp. 24-33, also pp. 3-24 on earlier 
Irish proposals. The text of the Irish resolution is reproduced as Appendix 1, p. 
839.
265. Treaty on the Nonproliferation of Nuclear Weapons, Article IV, 1970, cited 
in U.S. Senate, Committee on Environment and Public Works, Nuclear Regu-
latory Legislation Through the Ninety-Sixth Congress, Second Session, 97th 
Cong., 1st Sess., August 1981, Serial No. 97-3, p. 405, 406. Shaker, Treaty on 
Non-Proliferation, Chapter 6, p. 273.
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"without reservation."266 What many countries had in mind on this 
score was, again, technology related to future use of plutonium in 
fast breeder reactors, whose future prospects were then in their hey-
day. (Curiously, no one really seems to have expected us to share 
uranium enrichment technology.)

The continuing difficulty is that, should its owner so decide, a pluto-
nium stockpile can be put to weapons use too easily for international 
inspections to present much of an obstacle. The danger inherent in 
the Treaty’s common interpretation is therefore that it legitimizes 
nuclear activities arbitrarily close to nuclear weaponry. As national 
rivalries are bound to drive countries to match each others’ near-
weapon status, this has the makings of a very unstable state of af-
fairs. With rivals poised on the edge of acquiring nuclear weapons 
capabilities, it might not take much to put them over the edge.267

The difficulty was created by the elastic definition of "peaceful" 
uses. Unlike the 1946 Acheson-Lilienthal report’s "safe/danger-
ous" distinction, which depended on the closeness – technologically 

266. Quoted in International Negotiations on the Treaty on the Non-proliferation 
of Nuclear Weapons, United States Arms Control and Disarmament Agency, 
January 1969, p. 125.
267. Just how sensitive countries can be to developments in neighboring states 
is demonstrated by an article which appeared in the Madras Hindu on June 26, 
1983:

"After considerable vacillation, the Government of India disclosed today that 
the monitoring station of the Atomic Energy Department at Gaurlbidanur near 
Bangalore, had recorded on June 13 a major seismic disturbance in Baluchistan. 
But even 12 days after the event, it was not able to confirm or deny whether this 
indicated that Pakistan had carried out an underground nuclear explosion....

"...The Pakistan Government today vehemently denied that it had detonated a 
nuclear device, describing the sensational report published by a Delhi newspaper 
as a ‘mischievous canard’ and a ‘total fabrication.’ But the Indian spokesman 
said ‘it could be, it may not be’ when asked whether the magnitude and pattern 
of the seismic disturbance indicated an underground atomic explosion..."

Cited in Worldwide Report, Nuclear Development and Proliferation, August 9, 
1983, Foreign Broadcast Information Service.
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speaking – of a material or an activity to bombmaking, the peaceful/
nonpeaceful distinction incorporated in the IAEA charter and the 
NPT turns largely on the stated intentions of the nuclear materials’ 
owner.268 Just how elastic the peaceful label could be was demon-
strated by the Indian nuclear explosion in 1974.269

A way out of this difficulty would have been to obtain collective 
agreement that the term "peaceful" covers only those materials and 
activities sufficiently removed from bombmaking that they can rea-
sonably be protected by international inspections. Those whose sta-
tus is more ambiguous would have to be protected by other means or 
conducted under international auspices. It would have been entirely 
consistent with the purpose of the Treaty – preventing the spread 
of nuclear weapons – if plutonium separated from commercial fuel 

268. "A Report on the International Control of Atomic Energy," Chapter 5, 
Department of State, Washington, D.C., March 16, 1946 (Department of State 
Publication 2498); now known as the Acheson-Lilienthal Report.
269. The Indian Government’s announcement stated that the Indian Atomic 
Energy Commission had carried out "a peaceful nuclear explosion experiment." 
New York Times, May 19, 1976, p. 1. Subsequently, Defense Minister Ram ex-
plained that "We are doing this for peaceful purposes and not for military uses. 
The armed forces know this is not for their use. It is only for peaceful uses, for 
mining, for oil and gas prospecting, for finding underground water, and for river 
diversion. It is for scientific and technological knowledge." New York Times, 
May 23, 1976, p. 6.

Shortly thereafter it was reported that Prime Minister Indira Gandhi had written 
Prime Minister Zulfikar Ali Bhutto that "India had only peaceful intentions in 
conducting the nuclear test" and that his "apprehensions about India’s acquiring 
nuclear weapons or threatening Pakistan were ‘completely unfounded’." New 
York Times, May 24, 1976, p. 6.

It should be noted that India used heavy water obtained in part from the United 
States, to produce the material which was used in the 1974 device. The agree-
ment under which this heavy water was transferred to India specified that "The 
heavy water sold hereunder shall be for use only in India by the Government in 
connection with research into and the use of atomic energy for peaceful purposes 
..." (Agreement between the United States Atomic Energy Commission and the 
President of India, March 16, 1956, paragraph 9). The Indian Government has 
consistently claimed that the 1974 explosion was "peaceful." New York Times, 
May 19, 1974, p. 1; May 23, 1974, p. 6; May 24, 1974, p. 6.
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were placed in the ambiguous category. It was not, however, con-
sistent with the industrial commitments of the advanced suppliers, 
which ran heavily toward future use of plutonium as a fuel, and 
which might have been at risk if plutonium were properly labelled. 
It was also not consistent with the technological appetites of their 
less advanced customers, however implausible the possible applica-
tion for plutonium in their countries. Nor did anyone want to ques-
tion the value of IAEA safeguards in any context. Too much com-
merce had been legitimized on the basis of their putative efficacy. 
And officials who were working hard to gain world-wide support 
for the NPT and its safeguards were understandably not inclined to 
entertain criticism of them.

Attempts at Plutonium Control beyond the NPT

It was more difficult to indulge in the illusions of hope after the 1974 
Indian explosion and subsequent revelations that a number of coun-
tries – some NPT parties, others not – were in the process of buying 
small reprocessing plants from France and the Federal Republic of 
Germany for what appeared to be dubious reasons. It was clear that 
additional control was essential if further spread of nuclear weapons 
was to be avoided. Although the Indian activities had not been sub-
ject to IAEA inspection, the problem lay elsewhere. As Secretary 
Kissinger told the U.N. in September, 1975, the problem was easy 
national access to plutonium:

"The greatest single danger of unrestrained nuclear prolif-
eration resides in the spread under national control of repro-
cessing facilities for the atomic materials in nuclear power 
plants."270

As a "major step to reinforce all other measures," the United States 

270. "Building International Order," speech by Secretary of State Henry A. 
Kissinger before the 30th Session of the U.N. General Assembly, September 22, 
1975, text released by Department of State, Bureau of Public Affairs, Office of 
Media Services.
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proposed the establishment of multinational regional nuclear fuel 
cycle centers. In the meantime, diplomatic pressures were brought 
to bear and as a result the export to South Korea of a small French 
reprocessing plant was put on ice.271

At American initiative, the major nuclear suppliers met in London to 
discuss "Guidelines for Nuclear Transfers" to set limits on commer-
cial competition in "sensitive" materials, equipment, and technolo-
gy. The meetings were secret because of the extreme nervousness of 
some of the participants about the reaction of their own nuclear in-
dustries and their Third World customers. After a good deal of com-
promise, the final Guidelines urged sellers to require from recipients 
assurances excluding any nuclear explosive uses, and also to require 
IAEA safeguards on all sales.272 The voluntary and permissive char-
acter of the Guidelines, as well as the sensitivity of the participants 
to their commercial interests, is reflected in the mild admonition to 
"exercise restraint" in the transfer of "sensitive facilities, technology 
and weapons-usable materials."273 If a customer is believed to have 
violated the rules, say by exploding a bomb, the suppliers agreed 
to work through diplomatic channels on an "appropriate" response, 
which "could include" termination of nuclear transfers to the offend-
ing customer.274

There is no question that the Guidelines point in the right direction. 

271. Acting Assistant Secretary of State for Oceans and International Environ-
mental and Scientific Affairs, Myron Kratzer, announced that South Korea had 
cancelled its plans to purchase a reprocessing plant from France at a hearing 
before the Senate Committee on Government Operations on January 29, 1976. 
(Hearings before the Committee on government Operations, United States Sen-
ate, 94th Cong., 2nd Sess., on S. 1439 (Export Reorganization Act of 1976), p. 
419). The sale of a second French reprocessing plant, to Pakistan, was subse-
quently also cancelled.
272. International Atomic Energy Agency, Information Circular "Communi-
cations Received from Certain Member States Regarding Guidelines for the 
Export of Nuclear Material, Equipment or Technology," IFCIRC/254, Appendix 
"Guidelines for Nuclear Transfers," Sections 2 and 4, February 1978.
273. Ibid, Section 7.
274. Ibid, Section 14.



Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky314

For example, they suggest uranium enrichment facilities sales be 
conditioned on operation below 20 percent enrichment. And mutual 
agreement between supplier and recipient is suggested on "arrange-
ments for reprocessing, storage, alteration, use, transfer or retransfer 
of any weapons-usable material."275 If such exports are to take place 
at all, these are sensible injunctions; the problem is they are only ad-
visory. "Suppliers should endeavor," say the Guidelines, "to include 
such provisions whenever appropriate and practicable."276

In the meantime, thinking in the U.S. went much further. A few days 
before the 1976 election, President Ford announced a major U.S. 
policy shift: He said there should not be further commitments to 
commercial use of plutonium unless "there is sound reason to con-
clude that the world community can effectively overcome the as-
sociated risks of proliferation."277 He went on to say that nuclear 
power could develop and expand without plutonium use and that 
the United States would no longer regard reprocessing of spent fuel 
to obtain plutonium "as a necessary and inevitable step in the fuel 
cycle."278 That is, we would ourselves accept the standards we were 
urging on others:

"Common standards must be developed and accepted by all 
parties. If this is not done, unrestrained trade in sensitive nu-
clear technology and materials will develop – with no one in 
a position to stop it."279

The Ford policy perspective on controlling plutonium was lost in the 
bitter struggles between the "pro-nuclear" critics. The Administra-
tion’s erratic style gave the impression of ineptitude and irresolu-
tion, and encouraged domestic and foreign opposition from those 
who felt threatened by a U.S. move away from commercial use of 

275. Ibid, Section 9.
276. Ibid.
277. "Statement by the President on Nuclear Policy," Office of the White House 
Press Secretary, October 28, 1976, p. 4.
278. Ibid.
279. Ibid, p. 2. 
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plutonium. They stamped technology control as technology "deni-
al," both inconsistent with U.S. obligations under the NPT and unre-
alistic in the extreme – a tilting at windmills. In the end, the heat at 
home and abroad got so intense over plutonium control that the Ad-
ministration tossed the decision to a 40-nation International Nuclear 
Fuel Cycle Evaluation. Predictably, this convocation of nuclear bu-
reaucracies came up with an only slightly qualified endorsement of 
plutonium and the adequacy of IAEA inspections to safeguard it. 
The U.S., having created the enterprise, more or less went along 
with the result.280 

The current Reagan administration has been anxious to differentiate 
itself from its predecessors in its plutonium policy both internation-
ally and domestically. It has retreated from the common standards 
approach of previous administrations. It will not oppose the repro-
cessing and breeder programs in the advanced countries – many of 
them our allies and the very countries whose support we need to 
control the flow of dangerous technology to the Third World. The 
approach instead is to try to draw the line at those countries.

This "discriminatory" approach also fits in with the Administration’s 
enthusiasm for domestic plutonium-based programs which ironi-
cally, have come to naught. The Office of Management and Budget 
declined to support the subsidies needed for the Barnwell Repro-
cessing Plant, and the Congress, balking at the price tag, killed the 
Clinch River Reactor Project. In a sense, this cleared the air of po-
litical obligations and allowed a fresh look at the problem of con-
trolling plutonium.

Despite the contentiousness, confusion and unfortunate ambiva-
lence of U.S. policy during the post Indian explosion period, there 
were advances. In 1978, the Nuclear Nonproliferation Act spelled 
out for the first time in law what was expected of safeguards over 
plutonium: "timely" warning of wrongdoing so that the would-be 
bombmaker could expect to be intercepted before he could build 

280. "International Nuclear Fuel Cycle Evaluation," INFCE/PC/2/1-9, IAEA, 
Vienna, January 1980.
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bombs.281 And cooperation on technology control did become more 
frequent, although the suppliers have not met as a group since the is-
suance of the Guidelines through the IAEA in 1978. There was also 
more continuity than appeared from administration to administra-
tion in the practical execution of this policy. The suppliers’ efforts at 
technology control, controversial and inconsistent as some of them 
were, slowed down some questionable projects at a crucial time 
when the economics of plutonium fuel were changing. The suppliers 
have become more alert to the dangers of, and have more frequently 
cooperated to prevent, exports not subject to IAEA inspection and 
which are directly related to possible bomb programs.

Still, much continues to leak through as importers have become more 
sophisticated. And the Guidelines, which were intended to extend 
controls beyond IAEA safeguards have, in effect, become merely 
a trigger list for such safeguards. Moreover, these controls remain 
an almost surreptitious extra-legal activity which the suppliers are 
reluctant to discuss. Although consultations take place from time 
to time in special cases, it does not appear that suppliers are will-
ing to risk the bad press of more secret meetings. What is missing 
in this policy is a public rationale for restricting those technologies 
for which the IAEA inspections cannot provide adequate protection. 
For fear of "undermining" IAEA safeguards, as any criticism of the 
inspection is labeled, the best argument has not been presented for 
additional international control over plutonium and highly enriched 
uranium – that IAEA inspections cannot adequately protect such ex-
plosive material.

Is Power Reactor Plutonium Really Potential Bomb Material?

The arguments over the need for tough controls on commercial sales 
have been clouded by assertions, such as were made by a nuclear 
industry representative in Congressional hearings in October 1983, 
that the plutonium commonly produced in power reactors is so con-

281. Nuclear Non-Proliferation Act of 1978, 90 stat. 120, Section 120, Section 
303; Atomic Energy Act of 1954, Section 131 (b) (2), 42 U.S.C. 2121, 2164.
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taminated with unwanted isotopes that, as a practical matter, is not 
usable for weapons.282 This notion goes all the way back to the 1946 
Acheson-Lilienthal report, and may have influenced some of the 
permissive steps taken during the Atoms for Peace period.283 Since 
then, a great deal of argument has taken place over whether pluto-
nium from civilian reactors is or is not usable for weapons. Indeed, 
if it were not, power reactor plutonium would not be a dangerous 
material, and the entire safeguards situation would be much simpler. 
That is, in fact, what the IAEA believed for many years when its 
safeguards were under development.

Unfortunately, while the plutonium from power reactors is not the 
ideal nuclear explosive, it is a nuclear explosive all the same. Had 
it been used in our first nuclear device, the minimum yield would 
have been about a kiloton, a result that can undoubtedly be improved 
upon, and the likely yield something above that.284 In 1970, Car-

282. Testimony of Dwight Porter, Vice President, International Affairs, Westing-
house Electric Corporation, before a Joint hearing on Legislation to Amend the 
Nuclear Non-Proliferation Act of 1978, held by the Subcommittee on Interna-
tional Security and Scientific Affairs and the Subcommittee on International 
Economic Policy and Trade, Committee on Foreign Affairs, House of Represen-
tatives, October 20, 1983. Transcript pp. 18-19.
283. The Acheson-Lilienthal report stated:

"A further point which will prove important in establishing the criteria 
for the safety or danger of an operation is this: U 235 and plutonium 
can be denatured; such denatured materials do not readily lend them-
selves to the making of atomic explosives, but they can still be used 
with no essential loss of effectiveness for the peaceful application of 
atomic energy... It is important to understand the sense in which dena-
turing renders material safer. In the first place, it will make the material 
unusable by any methods we now know for effective atomic explosives 
unless steps are taken to remove the denaturants. In the second place, 
the development of more ingenious methods in the field of atomic ex-
plosives which might make this material effectively useable is not only 
dubious, but is certainly not possible without a very major scientific 
and technical effort."

284. Swords from Plowshares: The Military Potential of Civilian Nuclear Ener-
gy, Albert Wohlstetter, Thomas A. Brown, Gregory Jones, David C. McGarvey, 
Henry Rowen, Vince Taylor, and Roberta Wohlstetter, University of Chicago 
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son Mark, then Director of the Theoretical Division at Los Alamos, 
elaborated on this point:

"...I would like to warn people concerned with such prob-
lems that the old notion that reactor-grade plutonium is in-
capable of producing nuclear explosions – or that plutonium 
could easily be rendered harmless by the addition of modest 
amounts of the isotope Pu-240, or "denatured," as the phrase 
used to go – that these notions have been dangerously exag-
gerated, This observation is, of course, of no direct practical 
interest to the United States or the USSR, who have ade-
quate supplies of weapon-grade plutonium, and have proved 
designs for weapons much better than could easily be made 
with plutonium from power reactors. To someone having no 
nuclear weapons at all, or no source of high-grade materials, 
however, the prospect of obtaining weapons – even of an 
"inferior" or "primitive" type – could present quite a differ-
ent aspect."285

It was not until the mid-1970s that this view prevailed at the IAEA. 
What seems to have happened is that the United States informed 
the Agency that all plutonium could be used for bombs, but did not 
provide supporting technical information that would make this con-
vincing. Probably we did not want to encourage anyone to try it, or 
perhaps we were ambivalent about the consequences of that obser-
vation. In any case, as the top IAEA Safeguards official told me in 
1976, the IAEA safeguards system had, until shortly before then, 
been based on the notion that it was only necessary for it to observe 
the fueling of reactors to detect any move to produce "weapons-
grade" plutonium by cycling the fuel more rapidly. As long as the 

Press, 1979, p. 53, pp. 49-58. This contains a thorough and well-informed 
discussion of the dangers posed by, and of the doubtful commercial viability of, 
the plutonium fuel cycle. This is an incisive and sensible book on the spread of 
nuclear weapons. See also earlier works by the same authors cited therein.
285. Impact of New Technologies on the Arms Race, edited by B.T. Feld, T. 
Greenwood, G. W. Rathjens, and S. Weinberg, "Nuclear Weapons Technology" 
by J. C. Mark, pp. 133, 137-138, Massachusetts Institute of Technology, 1971.
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reactors operated normally, the plutonium produced was not thought 
to be of particular concern. If there were a departure from the nor-
mal fuel cycle, there would still be warning well before "weapons-
grade" plutonium was produced and separated.

The IAEA was not the only party to suffer confusion on this point. In 
the same year, the German official responsible for the F.R.G.-Brazil 
deal, which included a small reprocessing plant to extract plutonium 
from power reactor fuel, explained to me that there was nothing to 
worry about because his experts had informed him that the pluto-
nium could not be used for weapons. Upon my return to Washing-
ton, I urged that a briefing be arranged for these and other officials 
to clarify the point. I happened to sit in on the briefing for the IAEA 
Director-General, and I literally saw his jaw drop. 

IAEA Inspections Cannot Protect "Peaceful" Plutonium Stocks

If power reactor plutonium is an explosive, the safeguards problem 
is obviously very much harder. What we have to protect against is 
rapid appropriation of previously "peaceful" plutonium stocks, pre-
cisely the problem that worried Ambassador Wadsworth in 1956. 
A country interested in nuclear weapons now has every incentive 
to maintain the fiction of exclusively "peaceful" uses for as long 
as possible and then to traverse as quickly as it can the interval be-
tween the first clear sign of its weapons program and its possession 
of the weapons themselves.

In these circumstances, the shortest and cheapest way to a bomb is 
by appropriating plutonium, or highly enriched uranium, previously 
designated as "peaceful" (perhaps with the best of intentions). We 
should remember that, for beginners, getting the nuclear explosives 
in the requisite quantities is the most time-consuming and difficult 
aspect of nuclear bombmaking. That countries acquired nuclear ex-
plosives for weapons in the past by means of dedicated military pro-
duction programs is no longer a useful guide to how countries might 
act in the future.
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It is interesting that none of the countries we worry about admits 
to the development of nuclear weapons, or even to an interest in 
acquiring them. This is true even of the countries outside the Treaty. 
So, India insists its nuclear explosion was peaceful. South Africa 
says its secret enrichment project is peaceful. So is Pakistan’s. Iraq 
insists its research program is peaceful. So does Libya. And so on. 
There is in this a good measure of playing on the wishful thinking 
of the suppliers, as well as a kind of joint hypocrisy. (The conve-
nient and self-serving acceptance of such assertions by some of the 
exporters do them no credit.) But if, as the French say, hypocrisy 
is the homage that vice pays to virtue, then such protestations of 
innocence on all sides are something of a backhanded acknowledg-
ment of the legitimacy of the norm established by the Treaty, and of 
the risks – economic, political, and military – involved in an overt 
weapons program.

The basic illegitimacy of departing from the status established by 
the NPT would not only add moral force to the imposition of sanc-
tions, but might create strong pressures to impose them. Here, the 
situation has changed over the past decade. Beyond expressing 
vague regrets, we did not react in any meaningful way to the 1974 
Indian nuclear explosion – unlike the Canadians, who terminated 
their nuclear cooperation with India. (The French actually sent a 
telegram of congratulations.)286 The next country planning its first 
explosion cannot count on such a mild reaction from the world com-
munity. This is something such a country would have to worry about 
since all nuclear programs in the near-nuclear weapon countries still 
depend critically on imported equipment and technology. Making 
up for the lack of these would be expensive and time-consuming.

286. Hong Kong Agence France Press report of May 25, 1974, reporting an 
editorial in the Hindu nationalist newspaper "Motherland" discussing the pos-
sible effect on India’s new nuclear status on its foreign policy, "...The editorial 
was prompted by a telegram sent by the President of the French Atomic Energy 
Commission, Andre Giraud, to his Indian Counterpart, H. N. Sethna, congratu-
lating Indian scientists on their successful first step towards the mastery of 
nuclear techniques..." Foreign Broadcast Information Service 95.
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Beyond these economic concerns, there is the worry that an overt 
nuclear weapons program which has not yet succeeded in manufac-
turing weapons is a tempting target for preemptive attack by those 
against whom the weapons might eventually be used. If there was 
any doubt about this possibility, it was resolved by Israel’s raid on 
the Iraqi research reactor in 1961. There is now speculation in the 
press over whether India might launch such an attack on Pakistani 
facilities, and what Pakistan might do in return. That the major states 
feel entitled to act not merely in response to Treaty violations, but 
also in response to indigenous efforts, was illustrated by the Soviet 
and U.S. reactions to what appeared to be preparations for a South 
African test explosion in the Kalahari Desert. That is a new phenom-
enon, too.

Worried about the consequences of revealing their intentions, would-
be bombmakers have in effect been forced to take cover. This limits 
their opportunities. The more limited their options, the greater their 
risks, and the less likely a decision to build weapons. All of which 
must be considered a good thing. But it also tells us that we have 
to guard against the sudden appropriation of civilian plutonium or 
highly enriched uranium.

International inspectors cannot sound a warning early enough to 
protect against this eventuality. It cannot be repeated too often that 
international inspections are a safeguard only if they can warn re-
liably of illicit activities in time for other countries to thwart the 
intended bombmaking. In other words, a burglar alarm is not much 
use if it takes longer for the police to arrive on the scene than it 
does for the burglars to make off with their loot. The relationship 
between the closeness of the nuclear activity to bombmaking and 
the extent to which it can be protected by inspections is such that 
most of the nuclear power reactors and their fuel are protectable, at 
least in principle. That is not, however, the case with highly enriched 
uranium and separated plutonium, the two fuels that are also nuclear 
explosives. They can be turned to bomb use too quickly – in a matter 
of days – for inspection to provide reliable protection. Even if the in-
spection system responded rapidly to a seizure, we could not count 
on there being enough time to do anything about it. In reality, the 
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response of the inspection system is sluggish and uncertain, and any 
potential diversion would likely be clouded in ambiguity, at least 
during the time when action is critical. This means that, in relying 
for protection on the international alarm system, we need a healthy 
margin of safety. The civilian nuclear materials should be kept as 
far as possible from a form in which they can be turned easily into 
explosives for bombs.

To sharpen the point, let us imagine a situation in which the IAEA, 
instead of inspecting fuel, was checking on actual nuclear weapons. 
What would be the value of such an inspection? If weapons existed 
in a particular country, its neighbors would likely want to know how 
many there were. At the same time, no one would confuse a periodic 
verification of the count, interesting as it may be, with protection 
against the use of such weapons. Counted or not, they can still be 
used rapidly. Now strip away the surrounding chemical explosives 
and firing circuits. You are left with the nuclear explosive material 
which in another setting is widely considered to be adequately pro-
tected by IAEA "safeguards" (that is, inspections). The fact is, there 
is no known way of safeguarding (that is, protecting) separated plu-
tonium by inspection or other technical means now available.

Safeguards and Technology Control: You Can’t Have One Without 
the Other

In the end, we are left with this question: What shall we do now? 
There are two levels to the problem: First, how shall we deal with 
the holdout countries, the ones that have not accepted IAEA inspec-
tion on all their nuclear activities? And, second, what shall we do to 
limit access to weapons-usable materials – the nuclear explosives, 
plutonium and highly enriched uranium – even if it is covered by the 
IAEA inspection system?

We have to deal with these questions in parallel. It will do no good, 
if by extending the coverage of the inspection system, we only le-
gitimize wider national access to nuclear explosives. In looking for 
answers, we would do well to return to some of the early Atoms for 
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Peace proposals that were left on the cutting room floor. We have 
to return to the idea of uniformly requiring that all suppliers con-
dition all exports on the customers’ acceptance of comprehensive 
IAEA inspection.287 Countries that are unwilling to do this should 
be clearly understood to be interested in obtaining nuclear weapons. 
We also need to find some way either to keep separated plutonium 
and highly enriched uranium out of commercial channels or to gain 
international control over them. In other words, we have to come 
to grips with the very problem Ambassador Wadsworth was talking 
about in 1956.288

I know this is a tall order, and that we have failed so far, despite 
years of trying, even to achieve the first objective. But if we have 
succeeded to the point where the countries with bombs on their 
minds are ashamed to admit it, I am convinced we can shame the 
major suppliers into accepting full-scope safeguards as an export 
requirement. I know I have stressed the inadequacy of relying on 
IAEA inspections to provide protection over weapons-usable mate-
rial. At the same time, the overall system of assurance relies vitally 
on IAEA inspections, the value of which is very much enhanced 
when they are comprehensive.

If there are important things for the IAEA to do, it is also true that 
it needs to do them better than it has. That everything is not right 
is clear from the Nuclear Regulatory Commission’s 1981 letter to 
Congress in which the Commission stated that it was "concerned 
that the IAEA safeguards system would not detect a diversion in 
at least some types of facilities" and that, in addition, it was "not 

287. In this regard, I would note President Reagan’s March 31, 1983, statement 
that, "...Our Allies, as important nuclear exporters, also have a very important 
responsibility to prevent the spread of nuclear arms. To advance this goal, we 
should all adopt comprehensive safeguards as a condition for nuclear supply 
commitments that we make in the future. In the days ahead, I will be talking 
to other world leaders about the need for urgent movement on this and other 
measures against nuclear proliferation..." Remarks of the President to the Los 
Angeles World Affairs Council text released by the White House Office of the 
Press Secretary, March 31, 1983, p. 6.
288. See Note 13, supra.
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confident that the member states would be notified of a diversion in 
a timely fashion."289 The Agency must tighten up its performance.

The safeguards system cannot be improved if its flaws are papered 
over, and there has been too much of a tendency in this direction. 
It is only natural that the IAEA, as an international institution and 
a creature of its member states, should be worried about offending 
any of its members. But this has been carried much too far in the 
direction of secrecy about the operation of the safeguards system 
and defensiveness about its performance. The IAEA, and also the 
countries which are heavily involved in nuclear trade, are extremely 
touchy about any criticism of the effectiveness of safeguards. The 
IAEA’s annual Safeguards Implementation Reports, which assess 
safeguards’ effectiveness, are not made public even though they are 
carefully written to make it difficult to identify any of the coun-
tries discussed. In this country, the SIR’s are actually classified on 
grounds of national security.

Instead, the IAEA should make these general reports public and 
also make known the facts about the effectiveness of the safeguards 
which are in place at specific facilities. I would go even further: Af-
ter the IAEA has conducted an inspection, a report of those results 
should also be made public.

The IAEA should also be clearer with its members about the in-
trinsic limitations of its safeguards. There has been a considerable 
increase in candor on this point under the current Director-Gener-
al, Hans Blix, but much remains to be done. The IAEA should ac-
knowledge that its inspections will not protect against the diversion 
of plutonium or highly enriched uranium, and that this is the reason 
technology controls are needed.

The usual response to suggestions that the IAEA safeguards sys-
tem needs to be opened to public scrutiny is that it is essential to 

289. Letter of November 27, 1981, from NRC Chairman Palladino to the Honor-
able Charles Percy, Chairman, Subcommittee on Energy, Nuclear Proliferation 
and Government Processes, Committee on Governmental Affairs, U.S. Senate. 
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avoid undermining the IAEA safeguards system by criticizing it. 
The IAEA’s inspections of national facilities are an unprecedented 
surrender of national sovereignty in the interest of collective secu-
rity, and they are a vitally important international foot in the door. 
The threat to the safeguards system lies not in acknowledging its 
limitations and deficiencies, but in making inflated claims about its 
strength.

Finally, the suppliers must get a better handle on plutonium. It is just 
not acceptable to drift toward a state of affairs in which many coun-
tries have stockpiles of "peaceful" nuclear explosive material. There 
has been more than a little reluctance to deal seriously with this 
question, as it would appear to threaten the legitimacy of plutonium-
based programs in many countries; in particular, the breeder reac-
tor, which has been the centerpiece of almost every large nuclear 
research and development program in the world. In the end, it comes 
down to what has always been regarded as the central dilemma for 
the international nuclear enterprise: How to restrain the spread of 
nuclear weapons without crippling the development and use of com-
mercial nuclear power. President Reagan has been remarkedly can-
did about this. When asked what he thought was our proper role 
in preventing the spread of nuclear weapons and nuclear weapons 
technology, he replied:

"Well, our position is and it is unqualified, that we are op-
posed to the proliferation of nuclear weapons and do every-
thing in our power to prevent it. I don’t believe, however, 
that that should carry over into the development of nuclear 
power for peaceful purposes and so it increases the difficulty, 
if you are going to encourage the one, because you have at 
least opened a crack in the door where someone can proceed 
to the development of weapons."290

The President was also direct about safeguards. Shortly after the 
Israeli attack on Iraq’s reactor, he remarked, "...how many countries 

290. Press Conference of the President of the United States, June 16, 1981, Tran-
script released by the Office of the Press Secretary, the White House, p. 5.
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do we know that have signed it [the NPT] that very possibly are go-
ing ahead with nuclear weapons? It’s again, something that doesn’t 
lend itself to verification."291 No one else in the Administration talks 
that way. The State Department hastened to "clarify" that he meant 
to say that safeguards were not foolproof but no clarification was 
necessary – the President correctly perceived there is a serious prob-
lem with safeguards. If the dangers of plutonium were explained in 
the same simple and direct manner, we might begin to dispel the 
metaphysical subtleties that have clouded the efforts to prevent the 
spread of nuclear weapons.

Once we admit we cannot protect nuclear explosives in national 
hands, we may find that the dilemma is not as great as everyone had 
assumed. As President Ford said in 1976, effective controls over 
dangerous materials will not threaten the use of commercial nuclear 
power; these materials are not necessary to the generation of elec-
tricity anywhere in the world.

The fact that countries are ashamed to admit they are even interested 
in bombs gives us something to work with. There is also substantial 
untapped power in the technology controls of the suppliers’ club. If 
the commercial prospects of plutonium have indeed sunk, it may be 
the moment for putting some muscle in the supplier operation. We 
have to make it more difficult to take cover in semantic ambiguities 
like "safeguards" and "peaceful uses." The key is to make clear why 
there is a need for supplier controls and to apply them openly.

The last opportunity for a new initiative came and went eight years 
ago. The time is right to try again.

291. Ibid. The Department of State "clarification" appeared in an article entitled 
"U.S. Says It Wasn’t Sure Iraq Sought Atomic Arms", New York Times, June 18, 
1981. 
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 "Korea: How Long Do We Live 
With Blackmail?"292

Victor Gilinsky and Henry Sokolski, 
The Washington Post

March 27, 1997

In this year's State of the Union address, in Secretary of State 
Madeleine Albright's confirmation testimony and in other state-
ments, the administration has reemphasized the importance of 

its 1994 nuclear deal with the North Koreans under which they quit 
their indigenous nuclear program in return for two modern U.S.-
type nuclear power reactors. Unfortunately, the deal gradually has 
changed into something even less desirable than the questionable 
proposition that was negotiated in 1994. At a minimum, we should 
get back to original arrangement.

Two years ago, when the White House was selling the "Agreed 
Framework" to Congress, its chief virtue was said to be reciprocity. 
It was a safe arrangement, the administration said, because the U.S. 
steps--site construction, shipping of key nuclear components, start 
of operation of the first plant and so on--would be matched by North 
Korea's steps in dismantling its plutonium production complex. This 
complex still includes a small operating reactor and its fuel, a repro-
cessing plant for extracting plutonium from irradiated fuel and two 
reactors under construction.

The State Department insisted two years ago that we could termi-
nate the deal at any point if the North Koreans did not reciprocate. 
But the way the deal is now interpreted, the North Koreans don't 
have to do anything to reduce their weapon potential until nearly the 
time when we supply the first of the two large modern power reac-

292. This "Korea: How Long Do We Live With Blackmail?" by Victor Gilinsky 
and Henry Sokolskiwas first published in The Washington Post on March 27, 
1997.
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tors and much of the equipment for the second.

To qualify for the deal, the North Koreans certainly do not have to 
tone down their terrorism against the South. The killings by sub-
marine commandos and the more recent assassination of a North 
Korean defector have demonstrated that. South Korea, which is sup-
plying the reactors and footing most of the expense, halted work 
on the project and asked for an apology from the North. The North 
Koreans had stopped work on "canning" the irradiated fuel from the 
small power reactor, a kind of flick of the dragon's tail reminding ev-
eryone that the weapon potential is still there. The U.S. administra-
tion quickly fell into line, let out that the South's approach was naive 
and made it clear it was impatient to get on with the nuclear project.

The way things stand now, the North Koreans do not have to ship 
the plutonium-laden fuel out of the country until the first of the two 
large reactors is built and before it goes into operation--at least six 
years from now. And the North does not have to dismantle anything 
until the second of the two reactors is built (but before it goes into 
operation). That could be 10 years from now, or never. That means 
that, barring some political change in the North, we will continue to 
be blackmailed by the threat of a restart of the weapons program.

One of the selling points of the "Agreed Framework" was that before 
any "key" nuclear components are shipped, which by law require a 
U.S.-North Korean agreement for cooperation, the North will let the 
International Atomic Energy Agency (IAEA) inspect two disputed 
waste sites to check on the possibility of North Korean cheating on 
the Nuclear Nonproliferation Treaty. It was the North's refusal to al-
low such inspections that started the entire nuclear imbroglio.

North Korea still refuses to allow such inspections, and likely by the 
time the IAEA gets to carry them out (if it does at all) the informa-
tion will be stale and inconclusive. The agreement requires only that 
North Korea satisfy the IAEA, not that we find out what happened. 
We can be sure this hold point will not amount to much. The unspo-
ken universal assumption that this is so constitutes a reinterpretation 
of the agreement in favor of North Korea.
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To pay too much blackmail is also dangerous. The only way to make 
sense of the arrangement as negotiated is to reemphasize the element 
of reciprocity. We propose that the United States read the agreement 
to require Pyongyang to dismantle its plutonium production com-
plex in step with the construction of the large modern power plants. 
The North should:

• Dismantle its reprocessing plant and begin shipping its irradi-
ated fuel out of the country before the United States signs a nu-
clear cooperation agreement.

• Tear down its small operating reactor and complete shipping of 
its spent fuel by the time the first new power reactor is finished.

• Dismantle its two partially completed indigenous "power" reac-
tors in step with the construction of the second U.S.-type reactor.

• It would be hard for North Korea to argue that it still needs the 
power from its tiny "research" reactor after the first (200 times 
larger) new reactor is operating. And why would it then need the 
reprocessing plant except to threaten a restarting of the nuclear 
weapon program? This observation contains the answer to the 
obvious criticism of our proposal; that is, how are we going to 
get North Korea to agree to dismantle its plutonium production 
plants in step with the construction of the new reactors? Well, 
how are we going to get North Korea to do it when the two reac-
tors are built and we have even less leverage?
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"Neglected Steps: The Agreed 
Framework's Nonproliferation 
and Nuclear Safety Provisions"

Victor Gilinsky and Henry Sokolski
report presented before an American Enterprise Institute – 
NPEC Sponsored Conference: "Korea Policy Challenges 

for the New Administration," 
Washington, D.C.
March 13, 2001

Overview

This trip report summarizes the key points discussed in 16 
separate overseas meetings held in Japan and South Korea 
on the nuclear provisions of the l994 Agreed Framework (for 

a detailed listing of these meetings, see Appendix I). These private 
meetings, held between February 27 and March 2, 2001, allowed 
Nonproliferation Policy Education’s (NPEC’s) executive director, 
Henry Sokolski, and NPEC Advisory Board member, Victor Gilin-
sky, to learn what individuals in Japan and South Korea think im-
plementation of the Agreed Framework requires. These individuals 
included U.S. overseas officials, Japanese and Republic of Korea 
government authorities, South Korean opposition political figures, 
and

Asian nuclear industry experts, environmentalists, academics, and 
diplomatic reporters.

Most of the foreign experts NPEC met with understood the terms of 
the Agreed Framework’s nuclear provisions. Yet, few seemed fully 
to appreciate what these provisions required of the parties or how 
enforcing the 1994 understanding and its associated reactor supply 
contract made completion of the reactors problematic (for the full 
text of the Agreed Framework and its related supply contract, see 
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Appendix III and Appendix IV). In addition, most were unaware of 
how useful the two reactors would be for making nuclear explosive 
materials. For these reasons, NPEC continues to believe that mak-
ing all or part of the Agreed Framework nonnuclear is desirable. 
It’s NPEC’s belief, though, that the best way to convince our allies 
and North Korea of this is to hold fast to the Agreed Framework’s 
nonproliferation and nuclear safety provisions and insist that they 
be fully met.

Key Findings

This final conclusion is supported by the trip’s key findings:

Few experts NPEC met with appreciated how much lead time 
– at least three to four years – the International Atomic Energy 
Agency (IAEA) would need to determine that Pyongyang is no 
longer hiding nuclear weapons materials and is completely out 
of the bomb making business. All of those interviewed knew that 
the Agreed Framework prohibited the export of key nuclear reactor 
parts to North Korea until the International Atomic Energy Agency 
(IAEA) made this determination. Yet, most assumed that the agency 
could complete its inspections in a year or two and a few officials 
cynically suggested that the IAEA’s determination was simply a po-
litical judgement that the agency could make when its chief members 
so decided (on this point, see Appendix VII). In fact, the agency’s 
estimate of at least three to four years is based on how long it took 
to inspect South Africa, a country and cooperated fully with IAEA 
inspectors. The IAEA’s estimate is also driven by the lead time that 
ended its nuclear weapons program it requires to develop special 
diagnostic equipment based on on-site measurements in North Ko-
rea. Finally, the IAEA’s estimate assumes Pyongyang’s immediate 
willingness to open its nuclear operating records and nuclear sites 
to agency inspectors — something North Korea has so far opposed. 
It is this lack of North Korean cooperation with the IAEA that now 
threatens to hold up construction of the reactors. In fact, several 
South Korean officials indicated that construction of the first reactor 
building might be completed well before the IAEA could make its 
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determination (i.e., without watering down its inspection standards). 
In this case, several South Korean officials claimed that they would 
simply hold up the project until the inspections were complete. Yet, 
just as many believed the problem would never arise because the 
IAEA would be accommodating. None seemed to have considered 
what might happen if the United States and its Asian allies differed 
on whether to insist on complete and thorough IAEA inspections, as 
might well happen. More important, none was convinced that North 
Korea would ever comply fully.

Although most of the Japanese and South Korean officials NPEC 
met with knew of U.S. legal restrictions against exporting nucle-
ar components to violators of the NPT and IAEA, nearly all mis-
takenly assumed these laws would be waived in North Korea’s 
case. Under the U.S. Atomic Energy Act, U.S. exports of key nucle-
ar components are prohibited to any nation that has abrogated IAEA 
safeguards, violated the Nuclear Nonproliferation Treaty (NPT), or 
tried to make nuclear materials for weapons purposes. Moreover, 
such exports are prohibited to any nation with which the U.S. does 
not have a formal agreement for nuclear cooperation. These require-
ments were not unknown to the foreign officials with whom NPEC 
spoke. They also understood that North Korea failed to meet these 
requirements in every respect. Nearly all of them, however, believed 
this did not matter since they had been informed that the President 
could waive the requirements of the U.S. Atomic Energy Act if it 
was imperative to America’s national security. To them, it was obvi-
ous that what was in South Korea’s diplomatic interest was clearly 
in America’s national security interest. As one high-level official put 
it, "The U.S. President ought to waive the legal restrictions since 
building the reactors serves the purpose of promoting peace on the 
Peninsula." None of these officials appreciated how unlikely it was 
that a U.S. President — especially this president — would grant 
such a waiver, particularly if North Korea failed to satisfy the IAEA 
that it was completely out of the bomb making business. Nor were 
they fully aware of how reluctant Democrats and Republicans in 
Congress might be to approve a nuclear cooperative agreement with 
North Korea until and unless it satisfied the IAEA, and became a 
"normal" country. Interestingly, South Korean non-governmental 
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experts expressed a similar view — that one could not turn over a 
completed nuclear power plant to the North so long as it remains 
a grim, closed dictatorship. Finally, and perhaps most worrisome, 
none of the officials NPEC met with seemed to have seriously con-
sidered the prospect that the reactors’ construction might have to 
be held up until the United States approved the export of key U.S.-
made nuclear parts. Some officials indicated that they simply as-
sumed that the key U.S., Japanese and South Korean nuclear parts 
necessary to complete the reactors would be available when needed 
by the project. Indeed, there was no indication that they had made 
any contingency plans on what to do if these parts were not then 
available. Finally, none of the officials NPEC met with seemed to 
have given any thought to the prospect that if they continued to build 
the reactor buildings at the current pace, it could precipitate an alli-
ance crisis: While the United States would likely insist on upholding 
its laws, there would probably be pressures from South Korea and 
other Asian states (and, of course, Pyongyang) to keep the reactor 
construction schedule on track.

Among the government officials NPEC met with, there was little 
understanding of how important and difficult it would be for the 
promised light water reactors (LWRs) in North Korea to meet 
U.S. and IAEA nuclear safety standards. Under the Reactor Sup-
ply Contract required by the Agreed Framework (see Appendix IV), 
the two reactors must meet U.S. and international safety standards 
(i.e., those of the U.S. Nuclear Regulatory Commission (NRC) and 
the IAEA). Although all of the Japanese and South Korean experts 
NPEC met with knew of this requirement, only one — a nongovern-
mental energy expert — was fully aware of the difficulty in meeting 
these safety standards. All of the other officials NPEC met with mis-
takenly assumed that the project already met NRC and IAEA safety 
requirements or that they could be met with little additional effort. 
In fact, these plants would never be licensed in the United States for 
at least two reasons. First, these reactors generate too much power 
(1,000 megawatts each) to operate safely on North Korea’s weak and 
relatively small electrical system. Normally, a single power plant’s 
electrical production should not be more 10 percent — and prefer-
ably much less — of the total ready capacity of the electrical system 
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to which it is attached. This is to guarantee that if the largest plant on 
the system shuts down suddenly, it does not bring the down the en-
tire electrical system. In North Korea’s case, the total readily avail-
able electrical production capacity of all of its power plants is only 
a few thousand megawatts (the actual production is now about two 
thousand megawatts). To bring the first of the two reactors on line, 
then, North Korea’s total electric power generating capacity would 
have to be increased several fold. In addition, this expanded electri-
cal capacity would all have to be connected by a reliable electric 
transmission system. Unfortunately, accomplishing this will require 
much more time than the seven years allotted for the completion of 
the first reactor. One way around this problem would be for South 
Korea to link the two reactors into its own electric grid by means of 
a long transmission line to the North, the estimated cost of which is 
about $700 million. This, however, would undermine a key objec-
tive of the project, which was to supply electricity to North Korea. 
Several of the South Korean and Japanese officials NPEC met with 
were aware of these challenges. As already noted, however, all of 
them downplayed the difficulty of meeting them. A few insisted that 
these issues were being addressed but offered no specifics. Yet, oth-
ers argued that these issues were exclusively North Korea’s problem 
and that if North Korea failed to address them, the Korean Peninsula 
Energy Development Organization (KEDO) would simply refuse to 
hand the plants over. None indicated that South Korea had any plans 
to integrate North and South Korea’s grid or to build power lines 
from the reactors to the South. This brings us to the second reason 
why the reactors would have extreme difficulty meeting U.S. or in-
ternational safety standards: To assure that the reactors would not 
meltdown in the case of an accident, it is essential that they have 
several reliable sources of electricity to run their safety equipment 
and cooling pumps. The NRC, in fact, requires all U.S. nuclear pow-
er plants (for a copy of NUREG 0800 see Appendix V) not just to 
have on-site emergency diesel generators (which can fail), but two 
reliable, independent sources of electric power running to the reac-
tor site. This is precisely what North Korea’s rickety electrical sys-
tem cannot now provide. Again, the only person to understand how 
important and difficult it was to meet these standards was a South 
Korean energy expert working outside of the government. The gov-
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ernment officials NPEC met with seemed to take these issues far less 
seriously.

Few of the experts NPEC met with understood how useful the 
two reactors would be for making weapons-grade plutonium and 
how difficult it would be to prevent North Korea from exploit-
ing this if it chose to do so. In fact, most of the Japanese and South 
Korean officials NPEC met with subscribed to a variety of mistaken 
views regarding the reactors’ weapons utility. Most believed that 
the plutonium the reactors produced would be unsuitable to make 
nuclear explosives. In fact, all of the plutonium the reactors produce 
could be used to make deliverable nuclear explosives of high or low 
yield. Nor did any of these officials know that the two light wa-
ter reactors (LWRs) could be operated to produce large amounts of 
weapons-grade plutonium. In fact, during the first 15 months of nor-
mal commercial operation, just one of these reactors produce over 
300 kilograms of weapons-grade plutonium—enough for over 60 
implosion warheads (for the Lawrence Livermore National Labora-
tory analysis on this, see Appendix VI). When pressed on this point, 
South Korean officials made two different arguments, which they 
claim they got from U.S officials. The first was that North Korea’s 
current reprocessing plant cannot handle the LWR fuel without an 
addition of a new front end processing unit to its plant. Implicit to 
this argument was the shaky assumption that Pyongyang could not 
acquire this technology by the time the first reactor is putting out 
spent fuel. In fact, the North has more than once surprised DPRK 
watchers with its technical achievements, its multi-stage rockets be-
ing a case in point. The second argument was that IAEA inspectors 
could, in any case, detect such efforts. This point, however, ignores 
the possibility that Pyongyang might send the inspectors packing 
as it did in l993. In this case, the IAEA might have reason to fear 
the worst but it would hardly have the means to prevent Pyongyang 
from extracting scores of bombs’ worth of plutonium from the reac-
tors’ spent fuel. None of the officials NPEC met with denied this last 
point.

The South Korean and Japanese experts NPEC met with did not 
support modifying the Agreed Framework. For all of the reasons 
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noted above, NPEC repeatedly raised the idea of making part or all 
of the Agreed Framework’s power plant pledges non-nuclear (for 
a copy of the talking points used, see Appendix II). The idea here 
would be to offer to refurbish North Korea’s electrical transmission 
system or its generating plants, or to add nonnuclear power plants. 
In exchange (and to avoid short circuiting the Agreed Framework), 
North Korea would have to perform one or more of the nonprolif-
eration steps -- depending upon how much electrical aid was sup-
plied -- as required by the 1994 Framework. For example, as soon 
as one thousand megawatts worth of such electrical assistance was 
supplied, North Korea would have to perform all of the nonprolif-
eration conditions that the Agreed Framework originally made con-
tingent upon the supply of the first one thousand megawatt reactor. 
Although NPEC still believes that this is the soundest approach and 
is heartened to see other current and former senior U.S. officials 
now back the idea, the Japanese and South Korean officials NPEC 
met with did not support it. South Korean government officials were 
anxious to keep building the reactors for several reasons. First, they 
have only just persuaded the South Korean people to pay for the 
reactors and have passed legislation to secure public financing. Sec-
ond, large influential South Korean firms have a keen financial inter-
est in getting paid to build the plants. Finally, the Korean Electric 
Power Company (KEPCO), which is government owned, is eager to 
demonstrate that it can build a nuclear power plant outside of South 
Korea so it can secure export orders for such plants elsewhere. Op-
position party figures, meanwhile, are hardly eager to oppose the 
deal since they were responsible for supporting its original adoption 
in l994. Even anti-nuclear groups in South Korea are loath to sug-
gest nonnuclear alternatives since they worry that it might cause 
friction with North Korean authorities, with whom they were plan-
ning to work on small cooperative projects.

Conclusions and Recommendation

The findings noted above commend the following conclusions and 
recommendation:
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It is difficult to see how the two promised reactors will ever get built 
if the U.S., South Korea, and Japan actually enforce the nonprolif-
eration and nuclear safety provisions of the Agreed Framework and 
the associated reactor supply contract.

There is a danger that unless the U.S., South Korea and Japan recog-
nize this now, a riff in alliance relations may emerge within the next 
two to three years that other states, especially North Korea, would 
exploit.

Although NPEC always thought providing nonnuclear electrical as-
sistance to North Korea made more sense than providing it with 
reactors, the trip highlighted that the best way to persuade Pyong-
yang and our allies of this is to get them to recognize all of what im-
plementing the Agreed Framework’s nonproliferation and nuclear 
safety provisions requires.

In specific, all of the parties, including North Korea, need to work 
now to detail a construction schedule that fully integrates all of 
the nonproliferation and nuclear safety steps that must be taken to 
live up to the Agreed Framework and the associated reactor supply 
agreement.
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Appendix I: Itinerary

Monday, February 26 – Tokyo

11:00 am Meeting at U.S. Embassy: James H. Hall: Minister-Coun-
selor (Science) Abigail S. Friedman: First Secretary, Political Sec-
tion Mark R. Evans: Second Secretary, Environmental, Scientific, 
and Technological Affairs Nan Nida Fife: First Secretary, Political 
Affairs

Lunch Tokyo-American Club

Keizo Takewaka: Senior Assistant for Korean Affairs, Northeast 
Asian Division, Ministry of Foreign Affairs Kunio Nakamura: Sci-
ence and Nuclear Policy Energy Division, Foreign Policy Bureau, 
Ministry of Foreign Affairs Keiichiro Morishita: Senior Assistant 
for Multilateral Nuclear Cooperation, Director for KEDO Affairs, 
Ministry of Foreign Affairs, Tokyo Jim Hall Mark Evans

Tuesday, February 27 – Seoul

8:30 a.m.: Meeting with Evans Revere, Deputy Chief of Mission, 
U.S. Embassy in Seoul

11:00 a.m.:Meeting at the Unification Ministry Sang-il Hahn: Di-
rector, International Cooperation Division, Ministry of Unification 
Kwang Ho Park: Deputy director, Information Analysis Bureau 
Seongwhun Cheon: Senior Research Fellow, Korea Institute for Na-
tional Unification

Lunch Chang-Saeng Shim: Vice President Power-Built Consulting 
Chong-Hun Rieh: President & CEO Power-Built Consulting Myung 
Sang Jang: Seoul Representative, Clemensen Capital

2:00 p.m. Meeting at the headquarters of the Korean Federation for 
Environmental Movement (KFEM)

KimJeong-Soo, KFEM Political Affairs Director Seo, Hyung Won, 
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KFEM Political Affairs Manager Lee, Soo Kyung, Chief Secretary 
of Environment and Pollution Research Group Lee Sang Hoon, Di-
recot of the Center for Energy Alternatives Inwhan Jung, Professor 
of Urban Administration, Hyupsung University

4:30 p.m. Meeting; Ph.D. Jungmin Kang: Center for Nuclear Policy 
Research, Seoul National University

9:00 p.m. Exchange with Mike Green and Bob Manning, visiting 
Seoul as part of a Council on Foreign Relations delegation

Wednesday, February 28 – Seoul

12:00-1:30 Lunch Hosted by Ministry of Foreign Affairs and Trade 
(MOFAT)

Kim Sung-Hwan: Director General, North American Affairs Bu-
reau, MOFAT Chun Yung-woo: Assistant to the Minister, MOFAT 
Noh Kyu-duk: Deputy Director, N. America Division II, MOFAT 
Cho Byung-jae: Director, North American Division II, MOFAT

3:00 p.m. Chang Sun-Sup: Ambassador, member of KEDO execu-
tive board and administrator, Office of planning for LWR Project of 
the Republic of Korea

6:30 pm. Jay Solomon: Seoul Correspondent, The Wall Street Jour-
nal, The Asian Wall Street Journal

Thursday, March 1 - Seoul

Lunch: Meeting with select Grand National Party Members

Kwan Yong Park: Chairman, Member of the National Assembly, 
Republic of Korea, National Development Instutite Se-Hwan Park: 
Member of the National Assembly, Republic of Korea, General 
(RET), ROK Army Woong-Kyu Cho: Member of the National As-
sembly Republic of Korea, The Grand National Party B.Y. Choe: 
Member of the National Assembly Republic of Korea
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3:00 p.m. Meeting with U.S. Embassy Deputy Chief of Mission, 
Evans Revere and senior political officier David Straub

6:30 p.m. Dinner meeting at the home of Steve Bradner

Mr. Lee Dong-bok, former ROK side spokesmen for N-S talks in the 
early 1970s, former Executive Vice President of Samsung Precision 
Industries, former Special Assistant to NIS Director (for NK affairs) 
in early 1990s, national assembly member, ULD (Kim Chong Pil's 
party), 1996-200. Dr. Chung Jong-wook, professor of political sci-
ence at Ajou University, former ROK ambassador to China. Mr. Cho 
Gab-je, Publisher/Managing Editor, The Monthly Chosun, Korea's 
best and best known investigative reporter Amb. Lee Jang-choon, 
visiting professor at the Kyounghee University, critic of sunshine 
policy. Dr. Kim Tae-woo, an advocate of a nuclear option for the 
ROK Dr. Lee Chung-min, professor at the Yonsei University, critic 
of sunshine policy and opponent of nuclear option for the ROK. Dr. 
Chung Sung-hoon, researcher at the Korean Institute for National 
Unification General M. Dunn, Deputy Chief of Staff, US Forces Ko-
rea

Friday, March 2 - Seoul

7:30a.m. Seoul Forum for International Affairs

Lee Hong-ku, Ph.D.: Former Prime Minister and ambassador to 
US Kim Kyoung-won, Ph.D.: Former ambassador to US, President 
of SFIA Kim Dal-joong, Ph.D.: Professor, Yonsei University Ahn 
Byoung-joon, Ph.D.: Professor, Yonsei University Rhee Sang-woo, 
Ph.D.: Professor, Sogang University Hyun Jong-joo: former ambas-
sador to US

11:00a.m. Lunch interview with Monthly Chosun for April issue

Mr. Cho Gab-je: publisher/managing editor

2:30 p.m. Meeting with Korean journalists arranged by the Public 
Affairs Section of the U.S. Embassy
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Kang Tae Ho: Assistant Political Editor, Hankyoreh Shinmun Kim 
Min Seok: Security Specialist , Joong-ang Ilbo Song Moon Hong: 
Assistant Editor, Shin Dong-A Monthly Lee Jung-Hoon: Security 
Specialist, Shin Dong-A Kim Young-Sik: Political Reporter, Dong A 
Ilbo Boo Hyong Kwon, Political Reporter, Dong-A Ilbo Hoi Byung 
Mook, Assistant Political Editor, Chosun Ilbo

Appendix II: NPEC Korea Trip Talking Points

A. The Nonproliferation Policy Education Center Visit to Seoul

1. What is the purpose of your visit?

Our purpose is to exchange views on the future of the Agreed Frame-
work with experts from South Korea. In particular, we would like 
to discuss the technical and legal difficulties of constructing the two 
promised nuclear power reactors for North Korea, as well as some 
of the security issues that would arise if the reactors were to oper-
ate. We are also interested in exchanging views on alternative ways 
of meeting the objectives of the Agreed Framework by supplying 
conventional power rather than nuclear reactors.

2. Do you represent the Bush Administration?

No. This trip is sponsored entirely by the Nonproliferation Policy 
Education Center, a nonprofit educational organization that is fund-
ed by nonpartisan, charitable foundations. We have, however, in-
formed the new administration’s Defense and State Transition Team 
staff on our visit plans.

3. Is the State Department or U.S. embassy sponsoring your visit?

No. We are visiting as private citizens. We have, of course, informed 
the U.S. embassy in advance of our visit plans, as well as Assistant 
Secretary of State Robert Einhorn and Ambassador Charles Kart-
man. We have also described our visit to KEDO director Desaix 
Andersen and the Korean embassy in Washington.
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4. Are you proposing an alternative to the Agreed Framework?

No. We view our discussions and proposals as falling entirely within 
the context of the Agreed Framework. We think there are ways to 
improve the result for both sides.

5. Do you have a view on South Korea's Sunshine policy?

No. We do not have a view on intra Korean issues and are very much 
focused on the U.S.-DPRK Agreed Framework. At the same time, 
we believe the difficulties that the U.S. and South Korea are likely 
to encounter in continuing to build the two reactors for North Korea 
should be of interest to everyone concerned with the future of the 
relationship between the two Koreas.

6. Are you excluding the possible completion of the two LWRs in 
North Korea?

No. If North Korea fully meets all the necessary legal and technical 
safety requirements and opens itself to full International Atomic En-
ergy Agency inspections, then we expect the reactors will be com-
pleted. However, in view of the likely futures, we see a range of pos-
sibilities including non-nuclear alternatives to one or both reactors. 
These alternatives would have many advantages, from the point of 
view of security and economics, not least to North Korea.

7. What qualifies you to discuss these issues?

Dr. Gilinsky and Mr. Sokolski have focused on the technical and 
legal issues regarding the nuclear provisions of the Agreed Frame-
work for the last 7 years.

Dr. Gilinsky was a commissioner of the U.S. Nuclear Regulatory 
Commission under Presidents Ford, Carter, and Reagan. Mr. Sokol-
ski served as Deputy for Nonproliferation Policy under Secretary of 
Defense Cheney in the previous Bush administration.
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B. Why Should We Slow the Pace of the Agreed Framework and Of-
fer Non-nuclear Energy Assistance?

1. What are the dangers of maintaining the current pace of KEDO 
reactor construction?

Given the lead time (at least three years) for the International Atom-
ic Energy Agency (IAEA) to complete its full inspection of North 
Korea's nuclear activities--as required by the Agreed Framework-
-the reactor project is already headed for a future slowdown because 
of North Korean current lack of cooperation with the IAEA. If we 
ignore the obvious implications of the North's failure to cooperate 
with the IAEA, and continue construction, we will end up with a 
largely completed plant, waiting for the completion of IAEA inspec-
tion. The difference with the present situation will be that the United 
States will be faced with tremendous pressures, not least from its 
allies, to accept watered down North Korean compliance. But until 
we are absolutely certain the DPRK is out of the bomb business, we 
should not be handing over LWRs (that can make twice as much 
nuclear explosive material as we feared the North would make in its 
indigenous reactors!).

2. But isn't North Korea still in compliance with the Agreed Frame-
work?

Technically, yes. However, given the minimum of three years IAEA 
officials estimate it will take them to complete a full inspection of 
North Korea--even with Pyongyang's full cooperation--North Korea 
needs to cooperate fully with the IAEA now to be eligible to receive 
key U.S. nuclear components when they are needed by the construc-
tion schedule. For example, North Korea needs to give the IAEA 
full, immediate access to its nuclear operating records and nuclear 
sites. North Korea continues to refuse to cooperate on this and other 
IAEA-related matters.

3. What should be done to avoid the crisis of having a nearly com-
pleted reactor and a still noncompliant North Korea?
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We should pace the construction of the reactors more closely to 
North Korean cooperation with IAEA efforts to conduct a full in-
spection.

4. Wouldn't this slow the project and delay when North Korea would 
receive electricity?

Yes, but it is North Korea's non-cooperation with the IAEA, not 
KEDO, that is causing the delay. In any case, they are safer, quicker, 
less dangerous ways of supplying electricity to the North. These 
methods include upgrading the North Korean electric grid, refur-
bishing their power plants, building new, smaller power plants, and 
integrating North Korea's grid with that of South Korea. Such assis-
tance would be extremely useful to the North. We should not, how-
ever, allow it to circumvent the nonproliferation conditions of the 
Agreed Framework. On the completion of an agreed level of energy 
assistance, we should insist that North Korea comply with at least 
one of the nonproliferation conditions of the Agreed Framework. An 
obvious candidate condition is sending the existing spent fuel out of 
the country. Taking this non-nuclear approach has the advantage of 
testing Pyongyang's good will now by offering them useful energy 
aid that cannot be put to use for nuclear bombs. It also gives them 
more time to comply with the Agreed Framework's nonproliferation 
conditions while it makes clear they are the ones holding up nu-
clear construction. Once several hundred megawatts of non-nuclear 
electrical capacity has been added in this manner, the rationale for 
continued heavy fuel oil assistance would disappear. Furthermore, 
the additional conventional capacity provided could reasonably be 
subtracted from the amount of nuclear capacity KEDO is obligated 
to provide if the North meets the Agreed Framework's nonprolifera-
tion conditions.

C. What U.S. and International Rules Apply to the KEDO Reactors?

1. Why does U.S. law block completing the KEDO reactors?

Completion of the KEDO reactors, as they are currently designed, 
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depends on the export of key U.S. nuclear components and tech-
nology. These nuclear items are controlled by U.S. nonprolifera-
tion export laws. The most important of these is the Atomic Energy 
Act of l954. Under this law, the licensed export of key U.S. nuclear 
components is prohibited to any nation that has terminated or abro-
gated International Atomic Energy Agency (IAEA) safeguards. This 
is what North Korea did in 1992. The law also prohibits the export 
of such nuclear items to nations that have tried to acquire nuclear 
weapons usable plutonium or uranium for military purposes. Again, 
North Korea has done. Beyond these prohibitions, the law requires 
that the United States have a formal nuclear cooperative agreement 
with any nation receiving U.S. nuclear exports. Such nuclear coop-
erative agreements are negotiated by the Executive and presented 
to Congress for possible amendment or rejection. In the past, Con-
gress has held up such agreements when it believed they had been 
struck with a nation that had violated the Nuclear Nonproliferation 
Treaty (NPT). Finally, in 1999, Congress passed a law prohibiting 
the export of U.S. nuclear goods to North Korea until the president 
certifies North Korea is in full compliance with its IAEA safeguards 
obligations and has no covert nuclear weapons-related activities.

2. What must North Korea do to satisfy the requirements of the In-
tenational Atomic Energy Agency (IAEA)?

Pyongyang must work with the IAEA to verify the accuracy of its 
declaration on what nuclear materials it holds, which it made to the 
IAEA back in the early 1990s. In addition to allowing the IAEA full 
access to all of North Korean nuclear operating records, Pyongyang 
must open all of its nuclear facilities to IAEA on-site inspections. 
IAEA officials estimate that the agency will need at least three years 
after it gains such access to determine whether or not North Korea 
has accounted for all of its past plutonium production. Beyond this, 
North Korea must convince the IAEA that it has no covert nuclear 
facilities.

3. If North Korea satisfies the IAEA`s requirements, will it satisfy 
U.S. law?
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Being in compliance with IAEA safeguards obligations meets only 
one of several requirements contained in U.S. law. In addition, U.S. 
law requires that no U.S. nuclear export be made to non-nuclear 
weapons states that have either violated

or abrogated IAEA safeguards or engaged in nuclear weapons-relat-
ed activities North Korea has done both.

4. Are there other U.S. and international restrictions relevant to 
KEDO completing the reactors?

There are at least three. The first, a U.S. Department of Energy regu-
lation, prohibits the export of U.S. nuclear know-how (e.g., nuclear 
reactor design information or other nuclear technology) that might 
help North Korea design or manufacture key U.S. nuclear compo-
nents or reactor fuel. This restriction is significant since at some 
point such nuclear know-how must be passed on to North Korea`s 
nuclear regulators and operators to assure the safe operation of the 
KEDO reactors. The second restriction comes from a 1999 House 
vote prohibiting the U.S. government from indemnifying U.S. firms 
participating in the KEDO project against liability for any nuclear 
accident that might occur at the North Korean reactor site. Although 
the House vote did not become law, it forced the White House to 
drop plans to provide such indemnification. This, in turn, prompted 
General Electric, the company that was to provide the steam genera-
tors for the reactors, to drop out of the project. It is unclear what 
impact this House vote will have on other U.S. firms interested in 
participating in the KEDO project, but the new administration is 
unlikely to ignore the House`s wishes. Finally, the Nuclear Non-
proliferation Treaty (NPT), to which North Korea, South Korea, Ja-
pan, and the United States are all parties, prohibits any non-nuclear 
weapons state from acquiring the means to make nuclear weapons 
and all other parties from helping such states acquire such capa-
bilities. This is likely to be an issue in Congressional debate over 
nuclear cooperation with North Korea.

5. Can`t the president of the United States waive these restrictions?
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Yes, in theory, but in practice he would have to pay a very high po-
litical price for doing so. In North Korea`s case, neither the previous 
nor present administrations has supported taking such action.

D. Questions and Answers on North Korea’s Electrical Grid and the 
KEDO Reactors

1. You say that the planned KEDO reactors cannot operate on North 
Korea’s electrical grid without sacrificing economics and safety. To 
start with, what is an electrical grid?

An electrical grid is a collection of electrical power plants and the 
electrical transmission system—the high voltage wires connecting 
them to each other and to those using the electricity.

2. What are the requirements for assuring a reliable grid?

To start, the amount of electric power produced must be in precise 
balance – at all times – with the electric power consumed. If any 
one plant suddenly stops generating power, the other power plants 
must make up the loss quickly. Otherwise, the imbalance could put 
the electrical grid out of service. To avoid such catastrophic failure 
it is essential to that no individual power plant produce more than a 
small proportion of the total power connected to the grid (certainly 
no more than one-tenth of the total, and preferably much less). Un-
fortunately, the

KEDO reactors are so large in relation to North Korea’s electrical 
output that this requirement is cannot be met..

3. Is a reliable electrical grid also critical to the safe operation of the 
proposed KEDO reactors?
Yes. For this reason, the U.S. Nuclear Regulatory Commission re-
quires all U.S. nuclear plants to be connected to a reliable grid. This 
connection assures power for the reactor’s safety equipment in the 
event the plant’s own emergency diesel generators fail. (In the event 
of an accident this safety equipment must work to prevent melt-
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downs such as at Three Mile Island, or worse.) Because there is 
no reliable North Korean grid, the 1,000 megawatt KEDO reactors 
could never be licensed under U.S. safety requirements. All of this 
negatively affects the insurability of the reactors against accidents.

4. Can’t these problems be solved by simply upgrading North Ko-
rea’s electrical transmission system?

No, in addition to improving the electrical transmission lines, which 
would be useful, Pyongyang would still have to deal with the im-
balance between the size of the KEDO reactors and the generating 
capacity of the North Korean grid. North Korea could build many 
more conventional power plants, producing much more electricity 
than the two proposed reactors. In that event, though, the reactors’ 
construction would be no longer necessary for supplying North Ko-
rea with additional electricity. .

5. How is that South Korea can use large nuclear power plants?

The South’s electrical power production is about 10 times that of 
North Korea. Its much larger grid can cushion the impact of a sud-
den shutdown of any one plant and can provide reliable external 
power to a nuclear unit in an emergency.

6. Can’t the KEDO plants be tied to the South Korea electrical grid 
to solve the problems of the North’s weak grid?

From a purely technical view, the answer is yes, but it would be 
difficult. One or more transmission lines from the KEDO plants to 
the South would be needed. These upgrades could cost hundreds 
of millions of dollars. Moreover, the South’s grid would have to be 
protected from instabilities in this supply. This would probably in-
volve at least some South Korean control over the electrical supply 
in the North.

7. Wasn’t all this thought through when the KEDO project was 
launched in l994?
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Apparently not.

E. The KEDOReactors and Their Production of Plutonium for Nu-
clear Weapons

1. Do we have to worry that the KEDO reactors will produce plu-
tonium for nuclear weapons? Yes. The KEDO light water reactors 
(LWRs) can produce about twice as much

weapons usable plutonium as the indigenous reactors the North Ko-
reans had operating or under construction in 1994.

2. How can that be? Aren’t the KEDO reactors much more "prolif-
eration resistant" than the reactors they are replacing?

It is true that light water reactors (LWRs) make less plutonium per 
megawatt than the graphite reactors North Korea operated and had 
under construction in l994. This and whatever other anti-prolifera-
tion advantages these reactors might have, however, are more than 
overwhelmed by the KEDO reactors’ size. In fact, the KEDO reac-
tors will produce nearly ten times the power of all the reactors North 
Korea was planning to build (and nearly 400 times that of the single 
reactor North Korea had operating in l994). As a result, they will 
produce much more plutonium that can be made into nuclear weap-
ons than the reactors they will be replacing.

3. But isn’t the plutonium from KEDO power reactors "reactor grade 
plutonium" and, therefore, unusable for bombs?

No, reactor-grade plutonium is quite usable to make nuclear weap-
ons of any yield. Also, it is important to understand that the KEDO 
reactors also can and will produce "weapons grade plutonium (even 
when operated on normal commercial fashion). Thus, at the time 
of the first scheduled refueling of the first reactor, the reactor’s fuel 
will contain over 300 kilograms of essentially "weapons grade" plu-
tonium. That’s enough for about 60 nuclear warhead. What more 
would the North Koreans need if they wanted bombs?
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4. Was this understood at the time of the Agreed Framework agree-
ment?

Apparently not.

5. Shouldn’t the International Atomic Energy Agency (IAEA) be 
able to prevent the diversion of any plutonium the KEDO reactors 
might produce?

No. IAEA safeguards can only reasonably be counted on to detect 
such diversions. What they cannot be counted on to do is prevent 
them if North Korea chooses – as it did in l992 – to expel IAEA 
inspectors from its country. In this case, North Korea could have 
access to many hundreds of bombs worth of weapons usable pluto-
nium.

6. Yes, but isn’t it the case that North Korea lacks the capacity to 
reprocess spent light water reactor fuel to extract the plutonium?

North Korea would have to modify its existing reprocessing plant 
to extract plutonium from KEDO reactor spent fuel. It would be a 
mistake, however, to assume that Pyongyang could not do this, or 
build a covert facility.

Appendices III and IV: Text of the Agreed Framework and 
KEDO Supply Agreement

The Text of the Agreed Framework and the KEDO Supply Agree-
ment can be accessed on the KEDO website at the following URLs:

Agreed Framework: http://www.kedo.org/agreedframework.htm
KEDO Supply Agreement: http://www.kedo.org/supplagr.htm

http://www.kedo.org/agreedframework.htm
http://www.kedo.org/supplagr.htm
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"Locking down the NPT"

Victor Gilinsky and Henry Sokolski
Bulletin of the Atomic Scientists 

June 17, 2009

President Barack Obama recently spoke of the Nuclear Non-
Proliferation Treaty’s (NPT) importance, as has every presi-
dent since Lyndon B. Johnson who signed the treaty in 1968. 

Yet they have all, to a lesser or greater degree, weakened the trea-
ty, through lax enforcement, by carving out exceptions for certain 
countries, or by just ignoring it. We have come to the point now that 
North Korea, which signed the treaty in 1985, is now mocking it.

President Barack Obama recently spoke of the Nuclear Non-Pro-
liferation Treaty’s (NPT) importance, as has every president since 
Lyndon B. Johnson who signed the treaty in 1968. Yet they have 
all, to a lesser or greater degree, weakened the treaty, through lax 
enforcement, by carving out exceptions for certain countries, or by 
just ignoring it. We have come to the point now that North Korea, 
which signed the treaty in 1985, is now mocking it. And in all the 
discussions over a possible Iranian bomb, no one seems to think 
the treaty’s 90-day withdrawal clause would be much of a hurdle if 
Tehran decided to leave the NPT.

If President Obama really wants to strengthen the treaty, a good–and 
necessary–place to start is to make it much more difficult for any of 
the 189 member states to leave the NPT. It is at odds with the NPT’s 
purpose to allow a country to import or develop technology under 
the treaty’s cover and then walk out to make bombs. At a minimum, 
before legally exiting the treaty, a country should have to clear its 
NPT obligations by returning whatever it got from others based on 
the understanding that it was a good-faith treaty member.

The background of the North Korean bomb is instructive. The Inter-
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national Atomic Energy Agency (IAEA), of which the United States 
is the most prominent member, allowed North Korea to drag out its 
obligation to undergo a thorough initial IAEA inspection within 18 
months of signing and ratifying the NPT. The inspection did not start 
until 1992, by which time Pyongyang already had illicitly separated 
plutonium. When the inspectors insisted on inspecting two waste 
sites that might reveal this, the North Koreans tossed them out and 
threatened to pull out of the treaty altogether.

The international reaction to this behavior was not to treat North 
Korea as an NPT violator but to beseech it to remain in the treaty. 
The United States went so far as to offer two large light water reac-
tors (with South Korea and Japan footing the $5 billion bill), and 
to agree to shield the North for years from the NPT’s inspection 
requirements in return for a halt in North Korean plutonium produc-
tion. When it later looked as if Washington would ultimately insist 
on inspection, the North announced it was withdrawing from the 
treaty anyhow. This led to lots of diplomatic hand wringing in NPT-
signatory state capitals, but not a peep that Pyongyang couldn’t le-
gally quit the NPT.

Such a permissive interpretation of the withdrawal clause must 
change to one that conforms to the treaty’s purpose–no matter how 
awkward or late in the game. The international community should 
insist that North Korea is still an NPT member and that, among its 
other obligations, it must permit the basic IAEA inspections that 
never took place in 1992.

The predictable reaction to this proposal, in some quarters, will be 
that North Korea’s actions can’t be reversed by international pres-
sure, and that the NPT’s withdrawal clause, which was made de-
liberately permissive to entice prospective member states, can’t be 
reinterpreted. Yet, Defense Secretary Robert Gates has already com-
mitted the United States to reversing North Korea’s nuclear status, 
and if we don’t reinterpret the treaty we will be writing it off as a 
serious commitment. International legal obligations do matter and 
being branded as a treaty violator has consequences international-
ly. Even Pyongyang seems to sense this and keeps repeating that it 
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acted legally in leaving the NPT. For example, in its June 14 state-
ment defending its right to test nuclear weapons it insisted, "[North 
Korea’s] second nuclear test . . . does not run counter to any inter-
national law."

To make a new approach stick we will need the broad support of 
NPT members. But that won’t happen until the United States steps 
forward to announce a new and tougher standard for withdrawal. 
This might not be welcomed by those self-styled realists who be-
lieve insisting on strict NPT compliance gets in the way of reaching 
accommodations with difficult countries. But a permissive approach 
didn’t work with North Korea and has done great harm to the treaty 
overall.

Which brings us to Iran: Tehran imported considerable nuclear tech-
nology as a treaty member, most prominently from Russia for its 
Bushehr nuclear power plant project. We should make clear now 
that if it, or any other country, chooses to withdraw from the NPT, 
they would be obligated to return or cease using such imports before 
they could clear their treaty accounts. Lacking that, they would be 
international outlaws. Raising the bar to withdrawal is an essential 
first step in strengthening the treaty to deter would-be bomb makers.
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"Sometimes Major Violations of 
Nuclear Security Get Ignored"

Victor Gilinsky
Nuclear Weapons Materials Gone Missing: What Does 

History Teach?
Nonproliferation Policy Education Center

May 14, 2013

The traditional justification for accepting nuclear power ac-
tivities around the world, despite their obvious technological 
overlap with military ones, is that they are covered by agree-

ments restricting them to "peaceful uses," and that any violations 
of these agreements would be detected in time by international in-
spectors or by national intelligence. "In time" means that a violation 
would be detected early enough so that the international community 
could use the information to thwart the effort to make bombs. 

At this point all non-nuclear weapon countries are members of the 
Nonproliferation Treaty so we are talking about the "safeguards" 
of the International Atomic Energy Agency. The objective of these 
safeguards is thus to dissuade any would-be bomb makers from even 
attempting a violation for fear of a swift response. As stated in the 
basic IAEA safeguards document, the objective is: "the timely de-
tection of diversion of significant quantities of nuclear material from 
peaceful nuclear activities to the manufacture of nuclear weapons ... 
and deterrence of such diversion by the risk of early detection."293

But of Course There Is More to It

We know that some countries and leaders have been willing to take 

293. IAEA, INFCIRC 153, par. 28. 
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risks to make bombs, and some have managed to avoid detection in 
the first stages of violations. To reduce the chance of such detection 
failures in the future there are frequent policy suggestions that we 
spend more money on IAEA safeguards and on national intelligence 
to improve detection. Israel, India, and Pakistan never joined the 
NPT, but their bomb making involved violations of other nuclear-
related agreements and understandings, and failures to detect these 
played a role in the ability of these countries to finesse international 
opprobrium. 

But of course there is more to deterring violation of agreements than 
assuring detection. The IAEA’s safeguards factsheet takes a realis-
tic view—it says effectiveness in stifling proliferation as it relates 
to nuclear energy activities depends on three things: Awareness of 
all nuclear activities in the various countries (to eliminate the pos-
sibility of clandestine facilities), physical access for inspectors to 
check on materials, and the "will of the international community ...   
to take action."294 All are important but the last, enforcement of the 
rules, is key, and it is the hardest to assure. 

President Obama underlined the need for firm international en-
forcement of nuclear rules in his 2009 Prague speech: "We need 
real and immediate consequences for countries caught breaking the 
rules ... Some countries will break the rules. That’s why we need a 
structure in place that ensures when any nation does, they will face 
consequences."295 He was talking about the NPT, but the suggestion 
applies more broadly to security agreements and laws and under-
standings with the three non-NPT states—India, Israel, and Paki-
stan.296 The trouble is, even when solid information on violations is 
available early enough, the main countries on whose action interna-
tional enforcement depends are sometimes reluctant to take needed 

294. http://www.iaea.org/Publications/Factsheets/English/S1_Safeguards.pdf
295. http://www.whitehouse.gov/the_press_office/Remarks-By-President-
Barack-Obama-In-Prague-As-Delivered. 
296. North Korea is in an ambiguous category. It announced its withdrawal 
from the Treaty in 2003. But as it did so while it was in violation of the Treaty it 
would be more consistent to regard it as a member in non-compliance.

http://www.iaea.org/Publications/Factsheets/English/S1_Safeguards.pdf
http://www.whitehouse.gov/the_press_office/Remarks-By-President-Barack-Obama-In-Prague-As-Delivered
http://www.whitehouse.gov/the_press_office/Remarks-By-President-Barack-Obama-In-Prague-As-Delivered
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action. If they don’t, however, if there is no sure and swift response, 
then there is also no sure deterrence for subsequent events.

The Will to Respond Is Not a Sure Thing

It is a familiar phenomenon in ordinary life that a friend of a viola-
tor of the law, or even a victim, is reluctant to report a crime. It also 
happens on an international level in dealings between states. It is 
natural and understandable and difficult to rule out, however much it 
undermines the rule of law. It suggests therefore that the seemingly 
plausible theories on how international safeguards would work if we 
only had adequate intelligence are just that, theories, and cannot be 
entirely relied upon in practice.

The example I want to concentrate on is the failure of the United 
States to react to the theft by Israel of highly enriched uranium from 
a US plant in Apollo PA in the mid-1960s. Aside from being an 
abuse of what friendly countries expect of each other it was a fla-
grant violation of the US Atomic Energy Act that could have sub-
jected the perpetrators to the death penalty. I will explain in some 
detail why the conclusion that the Israelis swiped the material is in 
the beyond-a-reasonable-doubt category. 

In 2010 I co-authored a piece about the affair in the Bulletin of the 
Atomic Scientists that pointed strongly to Israel as the guilty par-
ty.297 I got lots of email in response to the article, including from 
people who had held high positions in the nuclear world. No one 
ever wrote to me questioning the conclusion.

The Apollo theft is not the only such case in which the United States 
ignored a grave proliferation-related violation by Israel. Perhaps 
the most important such case involved Israel’s 1979 bomb tests off 

297. Victor Gilinsky and Roger Mattson, "Revisiting the NUMEC Affair," the 
Bulletin of the Atomic Scientists, March-April 2010. I draw mainly on this article 
for the history of the NUMEC episode.
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South Africa.298 These tests violated Limited Test Ban Treaty, of 
which Israel is a party. But the story that fits best with the material 
accounting theme of this meeting is the event at Apollo.

Feigning Ignorance to Avoid Responding

For obvious reasons—the strong support Israel has in domestic US 
politics—the country is a special case when it comes to any US 
governmental action. And so it is not surprising that the US govern-
ment was not inclined to take tough action in response to the disap-
pearance of HEU at Apollo. This policy of feigning ignorance about 
nuclear violations when it was inconvenient to mention them was 
not, however, restricted to Israel. 

For different reasons, the United States also looked the other way 
at serious bomb-related violations in India, Pakistan, and North 
Korea: When Congress started asking questions about possible US 
involvement after India’s 1974 bomb, the State Department pre-
sented misleading heavy water accounting to make it appear there 
was no such involvement. In fact, India produced the plutonium for 
its bomb in its CIRUS reactor using US-supplied heavy water. The 
State Department never acknowledged that such use by India was 
a clear violation of the 1956 US-India heavy water contract, which 
restricted applications to "research into and the use atomic energy 
for peaceful purposes."299 India went on to stockpile CIRUS pluto-
nium for weapons, and thus some fraction of its nuclear warheads 
use plutonium produced illegally with US heavy water. The United 
States has taken no notice of this.

Pakistan’s nuclear weapons program was also a beneficiary, at a 
crucial time for it, of what might be called US benign neglect. The 
Executive Branch pretended ignorance of extent of Pakistan’s HEU 
production in the 1980s, and maintained that position as long as it 

298. See the presentation by Leonard Weiss: http://iis-db.stanford.edu/
evnts/7484/Weiss_vela_presentation_12.10.12.pdf 
299. The contract is available at: http://www.nci.org/a/1956_d20.htm. 

http://iis-db.stanford.edu/evnts/7484/Weiss_vela_presentation_12.10.12.pdf
http://iis-db.stanford.edu/evnts/7484/Weiss_vela_presentation_12.10.12.pdf
http://www.nci.org/a/1956_d20.htm
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could in the face of facts, when the United States thought it needed 
Pakistani help to fight the Soviets in Afghanistan.

The case of North Korea was rather different in that its 1992 viola-
tion of its NPT responsibilities was public and obvious. Pyongyang 
refused to permit the IAEA inspectors to complete their check of the 
North’s initial nuclear material declaration upon joining the Treaty. 
In particular, North Korea would not let the Agency inspect two 
waste sites to check whether the country had performed illicit repro-
cessing, which of course it had. North Korea threatened that if the 
IAEA insisted on the inspection, it would leave the Treaty altogeth-
er. US and other diplomats were afraid that a North Korean depar-
ture from the NPT would threaten the success of the upcoming 1995 
NPT Review Conference at which the US hoped to make the Treaty 
permanent. And of course, if the North—which had a small reactor 
and reprocessing plant and was building two other reactors—left the 
Treaty if would be free to turn its facilities to military use. Adding to 
that was the constantly worrisome presence of thousands of North 
Korean artillery pieces trained on Seoul.

The threats worked, and in 1994 instead of pressing for internation-
al sanctions against North Korea for its NPT violation, the United 
States offered it a very generous deal in return for staying in the 
Treaty. This deal, known as the Agreed Framework, included shield-
ing the North from any NPT enforcement actions by postponing 
more or less indefinitely the disputed inspections.300 In addition, in 
return for stopping its two nuclear construction projects, the United 
States offered the DPRK two large US-type light water reactors (to 
be built and paid for by the South Koreans and Japanese) and a gen-
erous supply of oil.301 The deal fell apart at the start of the George W. 
Bush administration when, in a meeting with a US representative, 
the North Koreans admitted they had a secret uranium enrichment 

300. The IAEA circulated a copy of the Agreed Framework: http://www.iaea.
org/Publications/Documents/Infcircs/Others/infcirc457.pdf
301. Ironically, the plutonium production capacity of the proposed two LWRs to 
replace North Korea’s indigenous ones was considerably greater than that of all 
the indigenous reactors North Korea planned to build. 

http://www.iaea.org/Publications/Documents/Infcircs/Others/infcirc457.pdf
http://www.iaea.org/Publications/Documents/Infcircs/Others/infcirc457.pdf
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project.302 A contributing factor was that it was becoming obvious 
the DPRK did not intend to allow the disputed inspections. The sig-
nificant result, however, in terms of the NPT was that the violator’s 
threats forced the United States and other major NPT members to 
back off.

Ignoring Israeli Theft of HEU in 1960s

To return to the principal subject of this note, in the mid-1960s the 
Apollo plant, which had been processing large quantities of HEU 
fuel for the US government, could not explain the loss of about 100 
kg of HEU. The plant was operated by the Nuclear Materials and 
Equipment Corporation, which was known as NUMEC. The loss, 
and some of the circumstantial evidence known at the time con-
necting NUMEC’s owners with Israel, caused considerable con-
sternation within the Atomic Energy Commission, the agency that 
licensed the activity. Difficult as it is to believe the loss was never 
investigated in a comprehensive way by the AEC or the FBI, which 
had responsibility for investigating criminal violations of the Atom-
ic Energy Act. The CIA, on a separate and independent track, took 
an interest in the case as it related to the interest in Israel’s secret 
nuclear weapons program, and came to believe the missing HEU 
ended up in Israel. 

The whole affair was enveloped in secrecy and, while there was 
some reporting in the press, the key documents did not, and have 
not, seen the light of day. At least four presidents—Lyndon Johnson, 
Richard Nixon, Gerald Ford, and Jimmy Carter—were aware of the 
case and kept it under wraps, and it has stayed that way.303 

302. Or appeared to. There is some dispute over the correct translation of what 
they said.
303. The government’s response to the possibility of a major violation of US 
security and law recalls the reaction of the Bishop of Worcester’s wife upon 
hearing that man descended from the apes: "My dear, let us hope that is not true, 
but if it is, let us pray that it will not become generally known."
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What Does "Could Not Explain" Mean?

A word is in order on what it means that the loss of HEU "could not 
be explained." (The usual term of art is "material unaccounted for.") 
The Apollo plant’s overall loss of HEU during material process-
ing was in fact much larger than the approximately 100 kilograms 
reported in 1965. The plant and AEC understood that there were 
certain natural loss mechanisms—including escaping gases, fluids, 
material stuck to piping and equipment, etc., which were estimated 
and subtracted from the total loss. As they were both interested in 
minimizing the announced losses we can be sure both NUMEC and 
the AEC assigned generous amounts to these loss pathways in the 
original inventories. The unexplained loss was what remained after 
all these possible process losses had been subtracted from the over-
all loss. 

Over the couple of years after 1965 another 100 kg loss could not be 
explained, so there remained in all about 200 kg total unexplained. 
Unexplained losses were common in the industry but NUMEC’s 
losses were an unusually high percentage of the throughput so long 
as the original NUMEC management operated the plant (which con-
tinued for a time after the plant was sold to Atlantic Richfield in 
1967). DOE’s 2001 report stated that Apollo’s cumulative HEU loss 
from the start of operations in 1957 through 1968 was 269 kilo-
grams of uranium 235, including the approximately 100 kilograms 
that were found to be missing in 1965. It also reported that only 76 
kilograms were unaccounted for in the period from January 1969 
unti11978, including the eight years that B&W ran the operation, 
during which the plant’s HEU "throughput" increased substantially. 
Records from the time indicate that losses of HEU in the 10 years 
of operation through 1968 exceeded 2 percent of HEU throughput 
while losses in the 10 years after 1968 were less than 0.2 percent of 
throughput.

But there was more than material accounting to the concern that the 
missing material was stolen.
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Was the Material Eventually Found?

I have first to clear away the oft-repeated claim that the missing 
"100 kg" of HEU was recovered when the Apollo plant was taken 
apart. Seymour Hersh in The Samson Option wrote that the miss-
ing "100 kg" HEU was recovered when the Apollo plant was taken 
apart.304 Beginning in 1978, Babcock &Wilcox, which bought the 
plant from Atlantic Richfield, did carefully dismantle Apollo, recov-
ering HEU containing 95 kilograms of uranium 235 from equip-
ment and structures, and estimating that another 31 kilograms was 
left unrecovered in the concrete floor and walls, for a sum of 126 
kilograms. 

But the cumulative "material unaccounted for"—the unexplained 
missing amount-for the entire period of HEU operations at Apollo 
was by then over 450 kilograms. After subtracting the amount found 
during the dismantling that left over 300 kilograms as the cumula-
tive amount of HEU still unaccounted for. Most of this stemmed 
from the NUMEC era. 

But the cumulative "material unaccounted for"--the unexplained 
missing amount-for the entire 1957-78 period of HEU operations at 
Apollo was 463 kilograms. That leaves 337 kilograms as the cumu-
lative amount of HEU still unaccounted for--more than three times 
the amount unaccounted for in the 1965 inventory. In other words, 
the fact that about 100 kilograms of uranium-235 in the form of 
HEU was found during post-1978 decommissioning does not bear 
on whether the 100 kilograms that AEC could not account for in 
1965 inventory, or the larger amount that went missing during the 
1966-68 period, was diverted.

In fact, some or all of the material recovered during dismantling may 
have already been in the "accounted for" category, that is, already 

304. Seymour Hersh, The Samson Option (1993). I find the chapter on the 
Apollo case strange and at odds with the rest of Hersh’s book, which is a tough-
minded exposé of Israel’s nuclear weapons program, and also at odds with 
Hersh’s usual investigatory approach. 



Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky362

included in the normal industrial loss category. That would already 
have been subtracted from the total loss and it made no sense to sub-
tract it again. In any case, the conclusion stands that: The found 100 
kilograms does not bear on whether there was a diversion.

Reasons to Believe Israel Swiped HEU

Which brings us to the various elements of circumstantial evidence 
that the unusually high unexplained HEU losses while under NU-
MEC management point to thefts by Israel. 

The potentially most dispositive evidence is the reported CIA claim 
that around 1968 it obtained environmental samples in Israel of 
HEU that match the HEU output of the Portsmouth uranium enrich-
ment plant. Portsmouth produced fuel of higher enrichment than any 
other enrichment plant in the world. If the environmental samples 
taken in Israel were significant enough to identify this ultra-high 
enrichment, it would be a firm indication that the missing NUMEC 
HEU ended up in Israel. It was apparently this data that convinced 
the CIA that its earlier suspicions about NUMEC were correct. The 
problem from our point of view is that the basic documents remain 
highly classified and all we have are various reported conversations 
about the environmental samples that made it into the public domain. 
In any event, the CIA’s conclusions drew attention to NUMEC.

The NUMEC plant was owned and managed by a group with close 
Israeli ties. The company president, Zalman Shapiro, met frequent-
ly with Israeli scientific attachés, who were obviously intelligence 
agents, and he gave evasive and contradictory responses about these 
meetings. He also visited Israel frequently. He admitted meeting 
with the head of Israeli military intelligence and knowing the head 
of LAKAM, the secret scientific intelligence agency that conducted 
daring operations.305 Israeli intelligence was obviously aware of the 

305. Wikipedia has the following entry: "Lekem, (also pronounced ‘Lakam’) an 
acronym for ha-Lishka le-Kishrei Mada (Hebrew: עדמ ירשקל הכשלה, Bureau of 
Scientific Relations), was an Israeli intelligence agency headed by spy-master 

http://en.wikipedia.org/wiki/Israel
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opportunities NUMEC’s loose material accounting offered to snatch 
HEU for Israel’s weapons program. During the early to mid-1960s 
Israel did not yet have plutonium from its Dimona reactor. HEU 
would have been a highly sought after commodity. It was of course a 
nuclear explosive and could be used in warheads. It could also serve 
as driver fuel to increase the power of the Dimona reactor and thus 
increase plutonium production. Israeli intelligence, and especially 
LAKAM, had a stop-at-nothing approach to further Israel’s nuclear 
weapons program, it did not let opportunities slip, and was accus-
tomed to taking big risks.

One might at first think that however daring the Israelis would hesi-
tate to run an illegal diversion of HEU at NUMEC because of the 
obvious risks. That thought should have been put aside after the 
elaborate Jonathan Pollard spying operation during the mid-1980s 
in the course of which Israel stole and copied, in a specially outfit-
ted house in Potomac MD thousands of highly classified U.S. intel-
ligence documents. The Israelis then did not cooperate with the US 
investigation of the case.

In a book about the Pollard operation, Wolf Blitzer wrote: ". . . a 
widely held attitude among Israeli officials that Israel can get away 
with the most outrageous things. There is a notion among many Is-
raelis that their American counterparts are not too bright, that they 
can be ‘handled’ thanks partially to the pro-Israel lobby’s clout in 
Congress."306 NUMEC was a commercial agent for Israeli govern-

Benjamin Blumberg (1957-1981), and by spy-master Rafi Eitan (1981-1986). 
It collected scientific and technical intelligence abroad from both open and co-
vert sources, particularly for Israel’s nuclear program." 

The Office was originally set up to provide security for Dimona. Among other 
things it organized the successful deception of American official "visitors" who 
were supposed, in line with a US-Israeli agreement, to check on whether the 
reactor was part of a weapons program. Blumberg expanded into intelligence, 
putting his attachés in Israeli embassies, and then into procurement, including 
"stunningly innovative missions to acquire materials for Israel’s secret weapon." 
Dan Raviv and Yossi Melman, Spies Against Armageddon (2012), p. 147.
306. Wolf Blitzer, Territory of Lies (1989).
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ment agencies. It also was in a partnership with Israelis ostensibly to 
develop technology to irradiate fruit to eliminate insects. The part-
nership was called ISORAD, and the small board at the Israeli end 
included the chairman of the Israeli Atomic Energy Commission, 
almost all of whose effort was devoted to weapons. Under the ISO-
RAD rubric, NUMEC sent large shipments to Israel.
These were large enough to cover shipments of illicit HEU. At the 
time there were no government controls over such shipments. Nor 
did the AEC keep track of the amounts of nuclear materials exported; 
it relied on commercial firms to maintain their records. According to 
an FBI interview reports, NUMEC delivered a 600-pound package, 
listed as containing neutron sources, to El Al Airlines in Decem-
ber 1963. The AEC’s 1965 inventory showed that more HEU went 
missing from the Apollo plant in 1963 than any other year.307 Former 
NUMEC employees also told FBI agents about strange truck ship-
ments in the 1960s that went directly to Israeli ships docked in the 
New York area. One recalled an unusual truck loading what looked 
to be HEU containers from the plant one night in 1965 or 1966. 
He said that an armed guard ordered him to leave the area. Others 
claimed to have been threatened by NUMEC managers to keep quiet 
about what they saw at the loading docks. It’s difficult at this point to 
assess these accounts. The FBI does not appear to have followed up, 
which is significant example of how obvious violations sometimes 
get handled in a politically charged case.

Of all of the various aspects of the Apollo affair, the one I find the 
most intriguing involved the 1968 visit to the plant of high-level 
Israeli agents, men used to running complex illegal operations, with 
false identities.

307. The AEC inventory results are in a report written by S.T.C. McDowell, 
assistant director for control, AEC Division of Nuclear Materials Manage-
ment, "Report of Survey: Control Over Enriched Uranium, Nuclear Materials & 
Equipment Corp., Apollo, Pennsylvania, Division of Nuclear Materials Man-
agement, Nuclear Materials Management Survey Number DNMM-53,"April 
6,1966. The report can be found in the Benjamin Loeb papers in the Library of 
Congress. Loeb assisted former AEC Chairman Seaborg in writing his biograph-
ical accounts.
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Israeli Quartet 1968308

In September 1968 four Israeli visitors arrived at Apollo, suppos-
edly to discuss small plutonium 238 power sources NUMEC was 
developing.309 NUMEC had to get AEC permission for the foreign 
quartet to visit the Apollo facility and so had to identify them. Their 
guide was Avraham Hermoni, scientific counselor at the Israeli Em-
bassy in Washington, and a frequent visitor to NUMEC. The others 
were listed as Rafael Eitan, "chemist, Ministry of Defense, Israel;" 
Avraham Bendor, "Department of Electronics, Israel; and Ephraim 
Biegun, "Department of Electronics, Israel." 

Hermoni identified himself correctly. But no one in the AEC secu-
rity apparatus seemed to know that he had been technical director 
of Israel’s nuclear bomb project at RAFAEL, Israel’s armament de-
velopment authority. As scientific counselor, he surely reported to 
LAKAM.

The others falsified their affiliations. Eitan was not a chemist; he 
was a high-level, highly experienced Mossad agent who headed the 
team that captured Adolf Eichmann in Argentina in 1960. In later 
years, Eitan became an adviser to Prime Minister Begin and in 1983 
took charge of LAKAM, the scientific intelligence agency, in which 
role he ran the Pollard spying operation in the 1980s. 

No one seems to have asked what a top intelligence operative like 
Eitan was doing at the Apollo plant in 1968 or why he lied about his 
affiliations.310 It is impossible to believe that the president of NU-

308. Taken from the Gilinsky-Mattson Bulletin article. The information on the 
names of the Israeli quartet comes from AEC and FBI documents in the Ben-
jamin Loeb papers. Identifying all four was another matter. the Benjamin Loeb 
papers in the Library of Congress. Loeb assisted former AEC Chairman Seaborg 
in writing his biographical accounts.
309. Plutonium 238 power sources are used in pacemakers, for example. The 
Israeli visitors were supposedly interested in power sources for use in security 
fences for Israeli water systems.
310. In a June 2010 Foreign Policy Association blog columnist William Sweet 
described the evidence on this as "darkly hilarious–for example, reports of visits 
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MEC, who had very close Israeli ties, including ties at the top level 
of Israeli intelligence, did not know Eitan’s identity. Yet NUMEC 
passed on the false information to the AEC.

With Eitan was Avraham Bendor, who was not affiliated with a De-
partment of Electronics. There was no Department of Electronics. 
His real name in Israel was Shalom (Bendor was his name before 
he immigrated to Israel). He was a long-time Shabak agent, and 
served as Eitan’s right-hand man in Eichmann’s capture, in charge 
of logistics, that is, getting Eichmann from a safe house past airport 
guards onto an Israeli plane. He became the head of Shabak in 1981, 
but was forced to retire in 1986 after he ordered, and then covered 
up, the deaths of two Palestinian prisoners, in short, a tough char-
acter.311 He was not exactly the kind of person you would send to 
evaluate plutonium batteries, the supposed purpose of the mission to 
Apollo, but he would be the right man for figuring out how to move 
material offsite.

The third man, Avraham Biegun, was the head of the Mossad’s Tech-
nical Department.312 Hermoni of course knew the trio’s real identi-
ties, which meant that he, as an accredited Israeli diplomat, not only 
participated in, but more likely orchestrated the lie to US authorities. 
There is no indication that anyone in AEC security grasped who 
these visitors really were.

to the NUMEC plant by the likes of the top Mossad agent who had managed 
the kidnapping of Eichmann in Argentina, now pretending that he was a mere 
member of a trade delegation, as U.S. officials looked the other way." http://for-
eignpolicyblogs.com/2010/06/04/whats-history-and-whats-not/: He also said he 
believed the 2010 Bulletin article by Mattson and me proved the case for Israeli 
theft "beyond any reasonable doubt." 
311. Shalom discusses his tenure at Shabak, including the episode that led to his 
departure, in the recent Israeli movie, Gatekeepers. 
312. A June 2010 article by columnist William Sweet on the Foreign Policy 
Association blog stated: "In the March-April issue of the Bulletin of the Atomic 
Scientists, Victor Gilinsky and Roger J. Mattson prove the assertion beyond 
any reasonable doubt, I believe, . . ." http://foreignpolicyblogs.com/2010/06/04/
whats-history-and-whats-not/

http://foreignpolicyblogs.com/2010/06/04/whats-history-and-whats-not/
http://foreignpolicyblogs.com/2010/06/04/whats-history-and-whats-not/
http://foreignpolicyblogs.com/2010/06/04/whats-history-and-whats-not/
http://foreignpolicyblogs.com/2010/06/04/whats-history-and-whats-not/
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How Could This Be Ignored?

It would be natural to assume that all these events have been thor-
oughly investigated by the AEC, the FBI, Congressional committees, 
the White House, and the CIA. In fact, difficult as it is to believe, as 
we shall see, they were not. What is interesting for our purposes are 
the multiple ways in which bureaucratic politics, domestic politics 
in general, and international interests combine to submerge informa-
tion about issues of genuine national security importance in relation 
to nuclear proliferation.

After the 1965 discovery that the loss of a large amount of HEU 
at NUMEC could not be explained, the main concern of the AEC 
commissioners, led by Chairman Glenn Seaborg, was not that some-
one made off with it, but that if the matter became public it would 
bring criticism of its overall nuclear power program. The AEC was 
in an embarrassing fix because it hadn’t been doing its job. It had as-
sumed that private firms working with HEU would minimize losses 
because of the intrinsic value of the material. The Commission li-
censed exports but did not keep track of what got sent. It had never 
imagined that material could be stolen and sent abroad. 

What it now feared most was the reaction of the members of the 
powerful Joint Committee on Atomic Energy, the AEC’s congres-
sional oversight committee and the ones who really ran the agency. 

An AEC team questioned NUMEC employees. But the AEC Gener-
al Counsel attorney in charge made sure they did not take any writ-
ten statements and or pursued any indication of illegal activity. The 
commissioners and staff rallied around a story line that dismissed 
the possibility of any criminality.

This position was essential to talking the FBI out of entering the 
case, because the FBI was charged with investigating criminal vio-
lations of the Atomic Energy Act. As it turned out, the FBI Wash-
ington Office, for its own bureaucratic reasons, did not seem to be 
eager to get involved, perhaps because it saw material accounting 
as a technical issue in which it lacked competence. In any case, the 
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FBI focused on the question whether, in view of NUMEC’s function 
as an agent for Israeli government agencies, its president, Zalman 
Shapiro, should have registered as a foreign agent.

Unlike the FBI, the CIA, coming to the case from its interest in 
Israel’s rapidly moving nuclear weapons program, was interested 
in NUMEC as a possible source of HEU for Israel. By 1968, on the 
basis of information obtained in Israel, the CIA was convinced that 
Israel had HEU and that it came from NUMEC. But the CIA was not 
permitted by law to conduct a domestic investigation. In April 1968 
CIA Director Helms wrote Attorney General Clark a letter (one of 
the key documents that remain highly classified) that HEU processed 
at Apollo might have ended up at Dimona and asked that FBI inves-
tigate.313 After memo from CIA AG Clark imposed surveillance on 
Shapiro, which lasted about a year and produced information on his 
contacts with Israeli that increased concern about NUMEC.

Helms informed President Johnson of the CIA’s suspicions. Johnson 
reportedly told Helms, "Don’t tell anyone else, even Rusk and Mc-
Namara." It was an election year.

Kissinger to Nixon 1969

After he became president Nixon took an interest in the NUMEC 
case, but not so much about the missing HEU but rather about Sha-
piro’s connections with Israel. At the start of the administration the 

313. The April 2, 1968 Helms letter is in the Ford Presidential Library. In a 
covering note, Helms wrote, "Since the subject matter of this letter is so sensi-
tive for obvious reasons, I would appreciate if you would return it to me when 
you have taken whatever action you feel appropriate." The CIA has repeatedly 
refused to declassify the letter, which might say more about the CIA’s discovery 
in Israel of traces of HEU with a Portsmouth signature. In January 1978, Carl 
Duckett, CIA deputy director for science and technology, wrote to Chairman 
Morris Udall of the House Interior Committee to confirm that the CIA’s suspi-
cions in 1968 led to the letter from Helms to Clark. See John J. Fialka, "CIA 
Heads’ Suspicions on A-Matter Reported," Washington Star , January 18, 1979. 
(Taken from footnote 19 of the Gilinsky-Mattson Bulletin article.)
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question of whether Shapiro should keep his AEC clearance at one 
time or another occupied the attention of the Attorney General, the 
Secretaries of State and Defense, the White House Counsel, the Sci-
ence Advisor, the National Security Advisor, the AEC Chairman, 
and FBI Director. 

During 1969 Henry Kissinger conducted a secret inter-agency study 
on how to deal with Israel’s rapid advance toward nuclear weapons. 
(In truth, Israel had already produced its first nuclear warheads.) In 
the course of this, and in preparation for an upcoming discussion 
with Israeli Prime Minister Golda Meir, Kissinger provided a mem-
orandum to the president that included in the "general intelligence 
judgment" the following: 

There is circumstantial evidence that some fissionable mate-
rial available for Israel’s weapons development was illegally 
obtained from the United States by about 1965.314 

This what-should-have-been stunning information—a clear refer-
ence to NUMEC—obviously came from Helms. Nixon does not ap-
pear to have reacted. Perhaps "some fissionable material" doesn’t 
mean much coming out of the blue. Or perhaps acting on it would 
have interfered with his plans. He was in the midst of making a deal 
with Golda Meir in which he would stop the US government from 
bothering the Israelis about nuclear weapons, which they were sup-
posed to keep hidden. In return he expected them to stand with him 
in the Cold War and especially in Vietnam, and to get US Jews on 
board, too.315 And so the NUMEC issue disappeared from sight.

Issue Revived in 1976

The case got revived at the end of the Ford administration. This 
came after the NRC (of which I was then a member) asked the CIA 
to provide a briefing on the NUMEC affair. To everyone’s surprise, 

314. Memorandum, Henry Kissinger to Richard Nixon, July 19, 1969. 
315. Richard Nixon, The Memoirs of Richard Nixon (1978) 
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CIA’s deputy director for science and technology, Carl Duckett, re-
vealed that the CIA believed the missing HEU ended up in Israel. 

The White House took an interest in the case. On the basis of his 
review of the FBI’s performance, Attorney General Edward Levi 
informed Ford that the FBI had never conducted "an investigation 
into the alleged discrepancy in nuclear materials at NUMEC be-
cause it was advised by the AEC that any loss likely was attributable 
to inadequate accounting procedures and that there was no evidence 
or suspicion of a violation of law." In short, the US government had 
never performed a thorough investigation of the loss enough HEU 
for perhaps a dozen bombs. 

Levi listed several criminal statutes that might have been violated, 
including some that pointed to the possibility that federal officials 
concealed the events after the fact. He concluded: "I believe it nec-
essary to conduct an investigation," which he instructed the FBI to 
undertake. But Levi was soon out of office, as Jimmy Carter re-
placed Ford in the White House.

Marsh (Ford Counsel) to Watson (Carter Transition)

During the transition, John Marsh, Counsellor to the President, dis-
cussed the NUMEC case with Jack Watson, the head of Carter’s 
transition team.316 In early 1977 Marsh sent Watson the following 
Top Secret documents in the case:317 

1. Helms two-page memo to the Attorney General (Clark) 
(with transmittal cover) dated April 2, 1968;

2. Photostat of two-page letter from J. Edgar Hoover to Helms, 
dated September 3, 1969;

3. Helms three-page letter to the president, dated September 8, 
1969;

4. Internal three-page memo from Carl Duckett to DCI, dated 

316. The title was spelled with two ls. 
317. Memorandum, John Marsh to Jack Watson, February 8, 1977 
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march 21, 1976 with a Memorandum for the Record, seven 
pages, dated March 9, 1972.

These are still the key documents in the NUMEC case and they still 
remain secret. Some information leaked out and there was a brief 
flurry of interest in the press. Mike Wallace even asked Prime Min-
ister Menachem Begin about it interview in a 60 Minutes interview 
(and of course got nowhere). The matter of Israelis stealing bomb 
material from the United States was an awkward one in the middle 
of the "peace process," and dribbled away. That was also the fate of 
the information about the 1979 Israeli nuclear explosion seen in the 
ocean off South Africa.318 The FBI continued to conduct interviews 
of former NUMEC employees, gathering some interesting informa-
tion, but it all led nowhere.

What Does It Mean?

Sometimes violators get away with it, even when detected, as all 
sorts of real world—bureaucratic, political, international—consid-
erations intrude on the notion that with only more and better intel-
ligence and evaluation we can develop a system of safeguards and 
response that will deter violations of agreements and laws that pro-
tect against proliferation.

That is true, for example, if for the United States to respond vigor-
ously to a violation would upset other international plans, as was 
the case in India. Immediately after the 1974 Indian bomb Henry 
Kissinger cabled the State Department from abroad with instruc-
tions not to issue a strong response, as it would interfere with his 

318. In some ways this event, which the White House tried to pass off as the 
result of tiny particles hitting the satellite detector in a way that made it think it 
saw an explosion, is even more important than the NUMEC event. It was likely 
part of a series of Israeli tests of thermonuclear designs. I haven’t included it 
in this account because it does not fall within activities that were claimed to be 
peaceful. See Leonard Weiss: http://www.mepc.org/journal/middle-east-policy-
archives/israel-s-1979-nuclear-test-and-us-cover 

http://www.mepc.org/journal/middle-east-policy-archives/israel-s-1979-nuclear-test-and-us-cover
http://www.mepc.org/journal/middle-east-policy-archives/israel-s-1979-nuclear-test-and-us-cover
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plans for dealing with Indira Gandhi.319 From this it was a short step 
for the State staff to conclude that it would not do to accuse India of 
violating a contract with the United States. 

It also helps a violator if he is seen as vital to carrying out a core 
US policy. That was the case with Pakistan in the 1980s, when Paki-
stan’s assistance was seen by the United States as crucial to defeat-
ing the Soviets in Afghanistan. (And today, if a close and useful ally, 
say, such as Saudi Arabia, acted suspiciously, would we react as we 
do against Iran?)

The case of North Korea illustrates that you can thwart enforcement 
in the wake of an NPT violation, anyhow for a number of years, if 
you can make a credible enough threat against the major countries 
involved. 

The Israeli situation is special. No other country can match the grip 
Israel has on US domestic politics, or ability to sway Congress. (The 
successful lobbying of the Indian American Council in connection 
with the 2008 US-India nuclear agreement demonstrates that India 
is learning fast how to mobilize its US diaspora.)

To bring US policy on Israeli nuclear weapons up to date, it is clear 
that the United States is not remotely ready to confront any possi-
ble Israeli wrongdoing in connection with its nuclear weapons. Our 
government is not even ready to confront the fact of Israel’s nuclear 
weapons, even though every school child knows Israel has them. 
When newly elected President Obama was asked at his first news TV 
news conference in 2009 whether he knew of any nuclear weapon 
states in the Middle East, he said he didn’t want to speculate.320 The 
US official position on nonproliferation as it relates to Israel remains 
that the subject should not ever be discussed: At the IAEA Board 
of Governors Meeting in March 2013, under the heading, "Israeli 
Nuclear Capabilities and the Helsinki Conference on Establishing a 

319. Conversation with Harold Bengelsdorf. 
320. http://therealnews.com/t2/index.php?option=com_content&task=view&id=
31&Itemid=74&jumival=4900 

http://therealnews.com/t2/index.php?option=com_content&task=view&id=31&Itemid=74&jumival=4900
http://therealnews.com/t2/index.php?option=com_content&task=view&id=31&Itemid=74&jumival=4900
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Middle East WMD-Free Zone," Ambassador Joseph Macmanus, the 
Permanent U.S. Representative to the IAEA, stated:321 

The United States regrets that the issue of Israeli nuclear 
capabilities has once again been brought before the Board. 
Unlike other Member States whose nuclear activities are in-
cluded on this Board’s agenda, Israel has broken no agree-
ments under the purview of the Agency.

The operative phrase is of course "under the purview of the 
Agency," which makes a fine distinction that keeps the state-
ment within the truth, just. But it also makes it difficult for 
the United States to be taken seriously by the international 
community when we charge other less friendly countries 
with violations of the NPT.

Some of the events I described are decades old, but human nature 
hasn’t changed.

It suggests security of nuclear materials useful for bombs—against 
national appropriation or theft—is not entirely as advertised. And 
more safeguards and intelligence and protection are not necessarily 
the whole solution. There remains the crucial element identified in 
the previously cited IAEA factsheet on proliferation: the "will of the 
international community . . . to take action." As we have seen, given 
the realities of world politics mixed with domestic considerations, 
that "will to take action" cannot be taken for granted, and neither can 
the effective functioning of the entire international nonproliferation 
apparatus both within and outside the NPT.

321. At the IAEA Board of Governors Meeting, March 4-8, 2013, Agenda Item 
8, http://vienna.usmission.gov/120306wmd.html

http://vienna.usmission.gov/120306wmd.html
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"The Iran interim agreement: An 
international precedent for 

nuclear rules"

Victor Gilinsky and Henry Sokolski 
Bulletin of the Atomic Scientists

December 6, 2013

In the rush to analyze the interim agreement between the perma-
nent members of the UN Security Council and Germany, or P5 
+1, and Iran, international observers have overlooked perhaps its 

most important aspect. Attention has focused on the effect this Joint 
Plan of Action322 will have on Iran’s nuclear capabilities, but in the 
end the agreement’s chief significance may be in the precedent it 
sets for the rules that will apply to nuclear power worldwide.

The plan states that after the agreement is finalized "the Iranian nu-
clear program will be treated in the same manner as that of any non-
nuclear weapon state party to the NPT (Nuclear Non-Proliferation 
Treaty)." Turn the language around, and it says that the rules that 
apply to Iran’s nuclear program will be the ones that apply to all 
other NPT parties.

Remarkable as it may seem for a treaty that went into force in 1970, 
this is the first time that the original five nuclear weapon states 
have drawn a line—albeit implicitly—between what is an allowed 
"peaceful" nuclear activity under the NPT, and what is not.

The treaty includes the promise—constantly cited by nuclear tech-
nology seekers—that all parties have "the inalienable right" to use 
nuclear energy for "peaceful purposes," but does not make clear the 
necessary limits of that promise. The NPT is, after all, intended to 
keep countries from making nuclear bombs and to provide assur-

322. See http://eeas.europa.eu/statements/docs/2013/131124_03_en.pdf.  

http://eeas.europa.eu/statements/docs/2013/131124_03_en.pdf
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ance to its members, through inspection by the International Atomic 
Energy Agency (IAEA), that their neighbors are complying.

The trouble is, when civilian nuclear activities parallel military ones 
too closely, a country can make the leap from one to the other before 
inspectors can sound a useful alarm. Such unsafeguardable activities 
should therefore not qualify as "peaceful" in the context of the NPT. 
Unfortunately, over the past 40 years, treaty members have failed to 
address squarely the conflict between the promises and restrictions 
of the treaty. A final Iran agreement will, in effect, take this issue on.

The joint plan bans Iranian centrifuge enrichment above the 5 per-
cent uranium 235 level used for power reactor fuel. (Iran had been 
enriching uranium up to 20 percent to fuel its research reactor.) The 
aim is to make more difficult any jump to highly enriched uranium 
for nuclear weapons.

At the same time, in view of the political realities, the plan con-
cedes Iran will be permitted to enrich to some degree. After this 
agreement, the United States will find it much more difficult to gain 
"gold standard" civilian nuclear cooperation agreements, like those 
just reached with the United Arab Emirates and Taiwan, that require 
states to forego any uranium enrichment.

As a practical matter, there is not a great difference between 20 per-
cent and 5 percent enriched uranium in terms of the potential to 
ramp up to produce highly enriched uranium (say, 90 percent) for 
bombs. Centrifuge enrichment lends itself to small-scale operation 
and is very flexible in output. It is simply a fact that centrifuge tech-
nology puts its owners within arm’s reach of highly enriched ura-
nium. In acknowledgement of this point, the joint plan calls for daily 
inspection of Iran’s enrichment activities. The practice should apply 
to other countries operating centrifuge plants, for example, Brazil.

The plan bans access to plutonium, the other fuel that is also a nucle-
ar explosive, by banning reprocessing of used fuel. In this case, such 
a ban is feasible because Iran has no reprocessing facilities. Also, 
and in contrast to enrichment, there is no plausible economic ratio-
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nale for reprocessing—for Iran, or any other country. As reprocess-
ing involves direct access to nuclear weapons-usable plutonium, it 
shouldn’t merit the NPT’s "peaceful" label. That non-peaceful judg-
ment applies with even greater force to actual stockpiles of pluto-
nium, such as those in Japan.

That view wasn’t, of course, the way the NPT members initially saw 
plutonium.

Exporters relied mainly on peaceful-uses promises of technology re-
cipients. The exporters’ naiveté ended with India’s violation of such 
promises on the way to making its 1974 bomb. Exporters realized 
that effective nonproliferation had to include restrictions on avail-
able technology.

The United States and other top nuclear exporters formed the Nu-
clear Suppliers Group to restrict exports of sensitive technologies. 
The sensitive euphemism betrayed a hesitancy to publicly challenge 
the permissive interpretation of the NPT’s "inalienable right" lan-
guage, or to address the inherent limitations of IAEA inspections. 
Even now, the interim agreement with Iran makes no explicit con-
nection between restrictions on enrichment and reprocessing and the 
intrinsic limitations of IAEA inspection. Such a link would have put 
the agreement on a stronger footing.

On top of the reprocessing ban, the joint plan halts most work on 
a small reactor at Arak, which could produce one or two bomb’s 
worth of plutonium per year. Without a reprocessing facility, Iran 
would not be able to produce plutonium from the plant’s spent fuel. 
The ban on this reactor, therefore, implicitly states that the interna-
tional community also needs to guard against the possibility of a 
small clandestine reprocessing plant in Iran.

But if one concedes the possibility of such a clandestine plant—it 
wouldn’t be difficult to build or to hide until it operated—then one 
should not leave out, as the joint plan does, Iran’s power reactor at 
Bushehr. Like any other light water reactor—the main type used 
throughout the world—it could produce enough plutonium per year 
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for a great many more bombs than Arak. It is a myth that plutonium 
from light water reactors cannot be used for weapons. If the fuel 
is removed earlier than normal, the plutonium it contains can be 
very satisfactory for weapons. In fact, in the l980s, the US Energy 
Department considered using a commercial LWR as a plutonium 
production reactor.

In short, light water reactors, even without declared fuel reprocess-
ing facilities, are not the unambiguously benign propositions they 
are made out to be, and they require more inspection than is now 
common. The joint plan takes no note of this and instead looks for-
ward to enabling "Iran to fully enjoy its right to nuclear energy for 
peaceful purposes," which would include "acquiring modern light 
water power and research reactors"—as if such reactors are a cure-
all for keeping civilian nuclear power activities from spilling over 
into military use. They aren’t, and the negotiators need to take a 
more sober account of that reality.

More important, they need to look beyond Iran, because the final 
agreement will create a powerful precedent. We, the authors, cannot 
emphasize too strongly that in view of the joint plan’s promise of 
equivalency between the rules for Iran’s nuclear program and "that 
of any non-nuclear weapon state party to the NPT," the negotiation 
is not just about Iran. It is about the rules for nuclear power pro-
grams throughout the world.
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We try in this paper to step back from the day-to-day strug-
gles in Washington over nuclear nonproliferation policy 
to ask what measures we would need to have in place to 

be reasonably confident that expanding nuclear power globally will 
not increase the number of nuclear weapons-armed states. 

We recognize that since the start of the Atoms for Peace Program 
in the mid-1950s the United States has supported worldwide use of 
nuclear power. It also has opposed the spread of nuclear weapons 
and supported measures to control the nuclear weapons prolifera-
tion risks inherent in spreading nuclear technology for civilian pur-
poses. The principal administrative elements of this nonprolifera-
tion effort are the Nuclear Nonproliferation Treaty (NPT) and the 
associated inspection activities of the International Atomic Energy 
Agency (IAEA), as well as various national and international export 
controls.

In practice, the success of our policies promoting the global use of 
nuclear energy have raced ahead of the means available to control 
the associated nuclear weapons proliferation risks, leaving a broad 
security gap. What passes for U.S. nuclear nonproliferation policy – 
the perennial pushing and pulling over the details of nuclear export 
controls and agreements – does not begin to address that broad gap. 

Unless the members of the NPT agree to deal with the fundament 
deficiencies of the NPT by interpreting the treaty in a way that sharp-
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ly limits access to fuels that are also nuclear explosive materials, 
and agree to universal enforcement of that interpretation, increased 
world-wide nuclear energy use will carry with it the inevitable risk 
of the further nuclear weapons proliferation. 

Nuclear Weapons Proliferation and Nuclear Power: What’s the 
Worry? 

In any effort to assess our current nonproliferation policies, we must 
remind ourselves of why we still resist the spread of nuclear weap-
ons. In fact, it has become fashionable in some industry and aca-
demic circles to discount the dangers on the grounds, chiefly, that 
proliferation has proceeded more slowly than once feared. 

The usual reference is to President Kennedy’s 1962 statement that 
15 to 25 countries could obtain nuclear weapons. But this was a 
warning, not a prediction, and a useful one that led to nonprolifera-
tion efforts that slowed the process. In view of our experiences with 
countries falsely claiming to be conducting "peaceful" nuclear pro-
grams and later using their facilities for illicit activities or conduct-
ing clandestine bomb activities—in India, Iran, Iraq, Israel, North 
Korea, Pakistan, South Africa, and Syria—it is time to heed these 
warnings again. 

There is also a school of thought that even if some more countries 
obtained nuclear weapons, it wouldn’t make much difference be-
cause they would just serve as deterrents.323 There is a troubling dis-

323. For an example from the nuclear industry, see Steven Kidd, "Nuclear 
Proliferation Risk – Is It Vastly Overrated?" Nuclear Engineering Inter-
national, 23 July 2010, available at http://www.neimagazine.com/story.
asp?storyCode=2056931. Mr. Kidd argues that "It is likely that more countries 
will foolishly choose to acquire nuclear weapons. If they are really determined 
to do so, there is little really that the world can do to prevent them—the main ef-
fort has to be in dissuading them from this course of action. How many countries 
will have nuclear weapons by 2030 is hard to say, but there could well be a total 

http://www.neimagazine.com/story.asp?storyCode=2056931
http://www.neimagazine.com/story.asp?storyCode=2056931


Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky380

connect between this cheerful theorizing—which is not without an 
element of self-interest—and any awareness of the devastating pos-
sibility of nuclear war. Just because the weapons are supposed to be 
for deterrence doesn’t mean they won’t be used. Such use is after all 
implied in the threat that underlies deterrence. And if they are used, 
they are likely to profoundly change the way the world is organized, 
with unpredictable but likely unhappy consequences.324 A few years 
ago Henry Kissinger wrote:

If one imagines a world of tens of nations with nuclear weap-
ons and major powers trying to balance their own deterrent 
equations, plus the deterrent equations of the subsystems, 
deterrence calculation would become impossibly compli-
cated. To assume that, in such a world, nuclear catastrophe 
could be avoided would be unrealistic.325

Happily, we have not reached this state. No such weapons have ex-
ploded in anger since World War II, and it is a long time since people 
have seen the results of atmospheric tests. But this has also meant 
there is not the gut level consciousness about proliferation dangers 
that there is about the dangers of nuclear accidents. Whereas every-
one agrees that expanded use of nuclear power has to be predicated 
on tough safety rules, there is no corresponding agreement when it 

of 15 by then." Mr. Kidd then cites the work of Professor John Muller. Mueller 
argues that this increase, in itself, will neither prevent nor cause wars, but will 
impose "substantial costs on the countries concerned." Kidd works for the World 
Nuclear Association and Mueller is a professor of international relations at Ohio 
State University. 
324. For more on these points, see the thinking of the Chairman of the Interna-
tional Institute for Strategic Studies, Francois Heisbourg, "How Bad Would the 
Further Spread of Nuclear Weapons Be?" in Henry Sokolski, editor, Nuclear 
Nonproliferation: Moving Beyond Pretense (Arlington, VA: The Nonprolifera-
tion Policy Education Center, 2012), pp. 11-23, available at http://www.npolicy.
org/userfiles/image/oving%20Beyond%20Pretense%20Chapter%201 .pdf. 
325. See Henry Kissinger, Preface, Nuclear Proliferation: Risk and Responsi-
bility, Trilateral Commission (2006), p. v, available at http://www.scribd.com/
doc/30082942/60-Nuclear-Proliferation-Risk-and-Responsibility2006. 

http://www.npolicy.org/userfiles/image/oving%20Beyond%20Pretense%20Chapter%201%20.pdf
http://www.npolicy.org/userfiles/image/oving%20Beyond%20Pretense%20Chapter%201%20.pdf
http://www.scribd.com/doc/30082942/60-Nuclear-Proliferation-Risk-and-Responsibility2006
http://www.scribd.com/doc/30082942/60-Nuclear-Proliferation-Risk-and-Responsibility2006
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comes to rules to protect against nuclear weapons spread, especially 
when it comes to restrictions on nuclear power programs.
One often hears from nuclear industry sources that "civilian" nu-
clear programs are not a proliferation worry because they are an 
unlikely source of nuclear explosive materials for would-be bomb 
makers. They argue that just as current nuclear weapons states re-
lied on dedicated military programs, so would any future would-be 
weapons country.326

Our view is different. Leaving aside the correctness of the assump-
tions about past weapons programs, the past is not here a good guide 
to the future because conditions have changed fundamentally. Today 
all non-weapon states are members of the NPT. If one of these coun-
tries should decide to obtain weapons, it would have to withdraw 
or cheat, both courses risking a military response until the would-
be bomb maker had weapons comfortably in hand. This would put 
a very high premium on traversing the period of vulnerability as 
quickly as possible. Henry Kissinger made this point in the previ-
ously cited 2006 Trilateral Commission report: "A policy of using 
preventive force against aspiring nuclear powers, however, creates 
incentives for them to acquire nuclear weapons as rapidly as pos-
sible . . ."327

That means drawing on bomb material and knowhow where it is 
most quickly obtainable, which would mean tapping a nuclear pow-
er program if there is one, unless of course there are strict measures 
in place to prevent that. If there is any doubt about this conclusion, 
consider the following counter-historical: Suppose each of the ma-
jor WWII belligerents already had civilian nuclear power programs 
before the war started. Would they not have tapped them rather than 

326. See, e.g., Kidd, Idem. and "Assessing the Proliferation Risks of Civil-
ian Nuclear Programs," in International Institute for International Studies’ 
Nuclear Programs in the Middle East: In the Shadow of Iran (London, UK: 
IISS, 2008), pp. 141-50, available at www.iiss.org/EasySiteWeb/GatewayLink.
aspx?alId=23357. 
327. See, Nuclear Proliferation: Risk and Responsibility.

file:///C:/Users/User/Downloads/www.iiss.org/EasySiteWeb/GatewayLink.aspx?alId=23357
file:///C:/Users/User/Downloads/www.iiss.org/EasySiteWeb/GatewayLink.aspx?alId=23357


Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky382

started anew to develop independent nuclear weapons programs? 

The answer suggests why strict nonproliferation measures are        
important. 

The Nuclear Nonproliferation Treaty’s Deficiencies 

In this regard, no one believes that we have adequate preventive 
anti-proliferation measures in place today. Otherwise, we wouldn’t 
be endlessly discussing various international fuel supply schemes 
to mitigate the risks that national uranium enrichment and fuel re-
processing might be used to produce nuclear explosives. Everyone 
understands that the NPT as it has been interpreted up to now has 
basic deficiencies: 

• The treaty allows withdrawal on three months’ notice. 
• It does not delineate the limits on permissible "peaceful" 
technology, with respect to fuels that are immediately usable to 
make nuclear explosives. 
• It sharply restricts IAEA inspections. 
• The treaty lacks an established enforcement system, so that 
each violation requires an improvised response.
 • The treaty’s universality is undermined by India, Israel, 
North Korea, and Pakistan, which remain as examples of what 
a country can get away with. 

The advance of technology since the treaty went into force has ex-
acerbated these problems by lowering the technological barriers be-
tween civilian nuclear activities and nuclear weapons. The prime 
example is the spread of centrifuge enrichment technology, which 
can be used to produce low-enriched uranium to fuel power reactors 
but also can bring states within weeks of acquiring weapons-grade 
uranium to make a bomb. More generally, worldwide advances in 
materials and manufacturing and computing skills put weapons de-
sign and manufacture within reach of a larger group of countries. 
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Nuclear Power Expansion Remains Goal of Major Nuclear              
Suppliers and of the IAEA 

Despite these acknowledged basic inadequacies of current anti-pro-
liferation protections, the U.S. government has supported worldwide 
use of nuclear power since President Eisenhower’s Atoms for Peace 
Program and continues to do so today. The rationale, however, has 
evolved. 

In proposing the program, Eisenhower said that starting with small 
projects had "the great virtue that it can be undertaken without irrita-
tions and mutual suspicions incident to any attempt to set up a com-
pletely acceptable system of world-wide inspection and control."328 
In time, however, the projects got bigger and much more significant 
from the point of view of international security. Meanwhile, the ef-
fectiveness of the IAEA inspection system did not keep up. This 
arguably mattered less when the two Cold War camps expected to 
keep their client states in line mainly through their own intelligence 
and intervention. But now we really do need the ―completely ac-
ceptable system of worldwide inspection and control‖ that President 
Eisenhower spoke about, especially if there is to be a major expan-
sion in use of nuclear power plants. 

At the moment, a major, global nuclear expansion is not in play, 
mainly because of unfavorable economics and, since the March 11, 
2011 Fukushima accident, also because of increased safety con-
cerns.329 Nevertheless, such expansion remains the goal, or at least 

328. See, President Eisenhower’s Atoms for Peace Speech before UN General 
Assembly, December 8, 1953, available at https://www.eisenhowerlibrary.gov/
research/online-documents/atoms-peace.
329. Economics and safety are tied together. The "regulatory costs" that crit-
ics of the regulatory systems complain about are mainly the costs of providing 
adequate safety. There is no getting around the fact that nuclear power is intrinsi-
cally dangerous and that it takes great care in design, construction, and operation 
to keep it within safe bounds, all of which is expensive. The safety of light water 
reactors (LWRs) is difficult to assess, as the technology is especially complex. 
The oxide fuel melts in hours if cooling stops. In the end it may not prove to be 

https://www.eisenhowerlibrary.gov/research/online-documents/atoms-peace
https://www.eisenhowerlibrary.gov/research/online-documents/atoms-peace
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the expectation, of key nuclear exporters—the United States includ-
ed—and of the IAEA in Vienna. 

President Obama has consistently supported an expanded role for 
nuclear power both abroad and at home. In a March 2012 speech 
at Hankuk University in South Korea, almost exactly a year after 
Fukushima, the president said the world needed nuclear power.330 

He predicted that "nuclear energy will only become more impor-
tant," and that remains the operational assumption in the U.S. gov-
ernment.331

the best power reactor choice. A struggle is now underway in Japan, with the 
newly empowered safety regulators imposing conditions that the industry claims 
will make it too expensive to restart Japan’s reactors. See, e.g., http://www.
japantimes.co.jp/news/2013/02/02/national/nra-safety-rules-may-keepreactors-
offline-for-years/#.UQ7OA0qjdY4. As to alternatives to current designs, the 
U.S. Department of Energy and industry are touting small modular reactors 
(SMRs), basically ordinary reactors in smaller sizes. If they are small enough, 
their nuclear systems could be assembled in a factory—hence modular. Being 
smaller, SMRs would cost less to build than larger cousins but are unlikely to 
produce electricity that would cost less per kilowatt. You also have to wonder, 
if smaller reactors are such a good idea, why weren’t they proposed earlier. 
Gaining economies of scale through factory construction would only work if 
very large numbers were sold, for which there is little prospect. There are efforts 
to breathe life into other formerly rejected designs such as the Integrated Fast 
Reactor, but they are unlikely to get off the ground. What is needed for safety is 
a reactor whose fuel won’t melt in an accident. To assure significant proliferation 
resistance and economic competitiveness, meeting other additional, yet-to-be-
achieved cost and technical attributes would also be desirable.
330. See, The White House, Office of the Press Secretary, "Remarks by Presi-
dent Obama at Hankuk University," March 12, 2012, available at http://www.
whitehouse.gov/thepress-office/2012/03/26/remarks-president-obama-hankuk-
university. Meanwhile, his former energy secretary, Steven Chu, consistently 
championed this argument in support of loan guarantees for nuclear power plant 
construction. Chu wrote on his personal Facebook page: "If we want to make 
a serious dent in carbon dioxide emissions – not to mention having cleaner air 
and cleaner water – then nuclear power has to be on the table." See Dr. Chu’s 
Facebook entry at https://www.facebook.com/notes/steven-chu/why-we-need-
more-nuclearpower/336162546856.
331. Earlier, in President Obama‘s 2009 Prague speech he said: "We must 
harness the power of nuclear energy on behalf of our efforts to combat climate 

http://www.japantimes.co.jp/news/2013/02/02/national/nra-safety-rules-may-keepreactors-offline-for-years/%23.UQ7OA0qjdY4
http://www.japantimes.co.jp/news/2013/02/02/national/nra-safety-rules-may-keepreactors-offline-for-years/%23.UQ7OA0qjdY4
http://www.japantimes.co.jp/news/2013/02/02/national/nra-safety-rules-may-keepreactors-offline-for-years/%23.UQ7OA0qjdY4
http://www.whitehouse.gov/thepress-office/2012/03/26/remarks-president-obama-hankuk-university
http://www.whitehouse.gov/thepress-office/2012/03/26/remarks-president-obama-hankuk-university
http://www.whitehouse.gov/thepress-office/2012/03/26/remarks-president-obama-hankuk-university
https://www.facebook.com/notes/steven-chu/why-we-need-more-nuclearpower/336162546856
https://www.facebook.com/notes/steven-chu/why-we-need-more-nuclearpower/336162546856
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The IAEA also announced optimism about nuclear power expansion 
post-Fukushima. At the 2012 IAEA General Conference, Director 
General Amano said he expected "a steady rise in the number of 
nuclear power plants in the world in the next 20 years." His low 
case for 2030 projected a nuclear power capacity increase of about a 
quarter, and his high case projected a doubling of current capacity.332 
The projections are significant as expressions of the Agency’s senti-
ments and those of the national nuclear bureaucracies it represents. 
However unrealistic, these projections find their way into official 
and semiofficial nuclear establishment reports and bolster support 
for nuclear power. 

Security Implications of the Climate Argument for Nuclear Power 

In his January 28, 2013 Inaugural address, President Obama reiter-
ated his support for building "a new generation of safe, clean nuclear 
power plants in this country." In this he is following in his predeces-
sors’ footsteps.333 But his rationale—that nuclear power is necessary 

change, and to advance peace opportunity for all people." Meanwhile, his 
remarks at Hankuk University, emphasized "a renewed commitment to harness-
ing the power of the atom not for war, but for peaceful purposes." Mr. Obama 
also praised the Koreans for showing "the progress and prosperity that can be 
achieved when nations embrace peaceful nuclear energy," thus glorifying the 
role of nuclear power in promoting economic development. See The White 
House, Office of the Press Secretary, "Remarks by President Obama," Hradcany 
Square, Prague, Czech Republic, April 5, 2009, available at http://www.white-
house.gov/the_press_office/Remarks-By-President-Barack-Obama-InPrague-As-
Delivered.
332. See Director General Yukiya Amano, "Introductory Statement to Board of 
Governors," September 10, 2012, Vienna, Austria, available at http://www.iaea.
org/newscenter/statements/2012/amsp2012n011.html. At this gathering, Director 
General Amano noted that "it remains clear from the Agency’s latest projections 
that nuclear power will remain an important option for many countries, despite 
the Fukushima Daiichi accident. Our new low projection is for nuclear power 
capacity to grow by nearly 25 percent from current levels to 456 gigawatts by 
2030. Our high projection is 740 gigawatts, which is twice current levels." 
333. See The Washington Post, "President Obama’s Second Inaugural Address 

http://www.whitehouse.gov/the_press_office/Remarks-By-President-Barack-Obama-InPrague-As-Delivered
http://www.whitehouse.gov/the_press_office/Remarks-By-President-Barack-Obama-InPrague-As-Delivered
http://www.whitehouse.gov/the_press_office/Remarks-By-President-Barack-Obama-InPrague-As-Delivered
http://www.iaea.org/newscenter/statements/2012/amsp2012n011.html
http://www.iaea.org/newscenter/statements/2012/amsp2012n011.html
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to deal with climate change—is significantly different, and it has 
far-reaching security implications. 

Since we are talking about a global rather than a local effect, the 
climate benefit of nuclear power installations only accrues if there 
are very many of them. In resting the case for nuclear power on 
the need for them to deal with global warming, the proponents are 
therefore saying that we must build a very large number of nuclear 
plants. The experts say it would take well over 1,000 plants just to 
make a dent on the climate problem.334 But an increase of that size 
would likely involve nuclear power programs in dozens more coun-
tries, including many in the rougher parts of the world—most of the 
Middle Eastern countries have already expressed interest in building 
nuclear plants—a worrisome prospect from a security point of view.

The putative climate imperative for nuclear power has made it easy 
for U.S. nuclear officials to argue that, yes, they would like to see 
effective anti-proliferation protection, but at the end of the day we 
have to settle for what we can get because we must have lots of 
nuclear power to deal with climate change, no matter what. How-
ever, that is exactly the case where that anti-proliferation protection 
is needed most. 

More important, there are environmentally acceptable energy alter-

(Transcript)," January 21, 2013 available at http://articles.washingtonpost.
com/2013-01- 21/politics/36473487_1_president-obama-vice-president-biden-
free-market. 
334. See, e.g., Massachusetts Institute of Technology, The Future of Nuclear 
Power: An Interdisciplinary MIT Study (Cambridge, MA: MIT 2009), avail-
able at http://web.mit.edu/nuclearpower/pdf/nuclearpower-full.pdf. The study 
analyzes a future of 1000 Gwe of nuclear power in 2050 on grounds that "such 
a deployment would avoid . . . about 25% of the increment in carbon emissions 
otherwise expected in a business-as-usual scenario." For additional analysis, see 
Sharon Squassoni, "The Reality of Nuclear Expansion," testimony given before 
The House Select Committee for Energy Independence and Global Warming, 
March 12, 2008 available at http://carnegieendowment.org/files/squassoni_testi-
mony_20080312.pdf. 

http://articles.washingtonpost.com/2013-01-%2021/politics/36473487_1_president-obama-vice-president-biden-free-market
http://articles.washingtonpost.com/2013-01-%2021/politics/36473487_1_president-obama-vice-president-biden-free-market
http://articles.washingtonpost.com/2013-01-%2021/politics/36473487_1_president-obama-vice-president-biden-free-market
http://web.mit.edu/nuclearpower/pdf/nuclearpower-full.pdf
http://carnegieendowment.org/files/squassoni_testimony_20080312.pdf
http://carnegieendowment.org/files/squassoni_testimony_20080312.pdf
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natives to nuclear power, including ones superior for coping with 
climate change. An obvious example is natural gas, which allows 
faster and cheaper reductions in carbon.335 We certainly do not ac-
cept the notion that the world is locked into eventually relying on 
large numbers of nuclear power plants to cope with global warming.

Putting Security First 

For this reason, we believe it would make more sense to reverse the 
current policy priorities under which "nuclear" trumps protection, 
and instead insist on adequate protection against proliferation as a 
condition for nuclear trade. We would to try to persuade others to 
accept that standard. If prospective customers are unwilling to agree 
to such protection, our answer is to stop encouraging nuclear expan-
sion until such protection is available. 

We certainly don’t buy the rationalization that the United States has 
to sell into the international nuclear market, even if the agreements 
covering the trade are not as tight as we would like, because if we 
don’t others will, and "you have to play the game if you want to 
participate in setting the rules." We think the United States would 
be more convincing by setting a principled example. Nor do we go 

335. Duke Energy’s announced closing of its Crystal River nuclear power plant 
in view of cheaper gas power is a straw in the wind not only for future US plants 
but also for existing ones. Modern "fracking" extraction methods for natural gas 
also pose environmental problems that have to be balanced against the advan-
tages of using this fuel, but the point is that we have a choice and are not locked 
into depending on nuclear power. On these points, see Reuters, "Exelon Cuts 
Nuclear Expansion Projects Amid Low Natgas Prices," February 7, 2013, avail-
able at http://mobile.reuters.com/article/idUSL1N0B76ZW20130207?irpc=932; 
Associated Press, "Duke Energy to Close Troubled Crystal River Nuclear Power 
Plant," February 5, 2013, available at http://www.wtsp.com/news/topstories/
article/296225/250/CrystalRiver-nuke-plant-to-close; and Rebecca Smith, "Can 
Gas Undo Nuclear Power?" The Wall Street Journal, January 29, 2013, available 
at http://online.wsj.com/article/SB1000142412788732364490457827211188523
5812.html.

http://mobile.reuters.com/article/idUSL1N0B76ZW20130207?irpc=932
file:///C:/Users/User/Downloads/at%20http:/www.wtsp.com/news/topstories/article/296225/250/CrystalRiver-nuke-plant-to-close
file:///C:/Users/User/Downloads/at%20http:/www.wtsp.com/news/topstories/article/296225/250/CrystalRiver-nuke-plant-to-close
http://online.wsj.com/article/SB10001424127887323644904578272111885235812.html
http://online.wsj.com/article/SB10001424127887323644904578272111885235812.html
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along with that ultimate cop-out—that technology controls are not 
important because proliferation is really a political and not a techni-
cal problem. It’s obviously both, and an essential aspect of nonpro-
liferation is to keep it difficult, both technically and politically, for 
countries to join the weapons game, so difficult that we can reason-
ably exclude the possibility that civilian nuclear programs will con-
tribute to weapons development.

We are very much aware of the positions of the majority of countries 
on NPT issues, and their negative reactions to further restrictions, 
and even existing restrictions, on access to nuclear technology.336 It 
is clear they are in no mood to accept a major tightening of the rules, 
and we are under no illusion that the United States can by itself im-
pose such a major tightening. But we can start to talk about the is-
sues in a more straightforward manner than we have been doing, and 
we can seek to persuade the international community of the value to 
all countries of effective anti-proliferation protection. 

In fact, we have been moving in the opposite direction by promot-
ing the "Three Pillars" interpretation of the NPT, which hobbles our 
nonproliferation efforts.337 This reinterpretation of the treaty puts 

336. For an excellent review of the main points of contention within the NPT 
regime and the issues that have made reform so difficult see Steven E. Miller, 
Nuclear Collisions: Discord, Reform & the Nuclear Nonproliferation Regime, 
American Academy of Arts and Sciences (Cambridge, MA: American Academy 
of Arts and Sciences, 2012), available at http://www.amacad.org/pdfs/nonprolif-
eration.pdf. 
337. At the Preparatory Committee for the 2015 NPT Review Conference, US 
Ambassador Susan F. Burk, the Special Representative of the President for 
Nuclear Nonproliferation, stated: "It is imperative, therefore, that all NPT Par-
ties recommit themselves to ensuring the health and vitality of this essential 
international agreement by advancing each of the Treaty’s three pillars together. 
The Treaty and the regime cannot thrive unless each pillar thrives. All Par-
ties must accept responsibility for taking appropriate steps to contribute to the 
achievement of each of the Treaty’s fundamental objectives, whether collec-
tively or individually." See, First Session of the Preparatory Committee - As 
Prepared - April 30, 2012 (emphasis added), available at http://vienna.usmission.
gov/43014.html. The problem here is one of emphasis. The NPT, of course, 

http://www.amacad.org/pdfs/nonproliferation.pdf
http://www.amacad.org/pdfs/nonproliferation.pdf
http://vienna.usmission.gov/43014.html
http://vienna.usmission.gov/43014.html
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sharing of nuclear technology on a par with nonproliferation. It’s 
easy to see why U.S. diplomats find this path of least resistance 
appealing—technology sharing is easy and pleasant for all parties, 
while imposing nonproliferation restrictions is just the opposite. The 
trouble is, taking this approach leads to a markedly weakened NPT.

The argument is made that acceptance of the "three pillars" formula-
tion is necessary to give the United States the bona fides to conduct 
nonproliferation policy, and anyhow it is so firmly entrenched that 
there is no point in talking about it. The result is a kind of zero-sum 
game in which the nonproliferation obligations of the majority of 
members are held hostage to technology sharing by the main nuclear 
states. The loose interpretation of the latter by the hopeful recipients 
has been especially problematic and is what creates the proliferation 
problem in the first place. 

That is not all. By putting the technology sharing obligation on a 
par with nonproliferation, the three pillars formulation singles out 
nuclear energy as the internationally politically anointed energy 
source, irrespective of its real economic value. This reflects energy-
of-the-future thinking of the 1960s but makes no sense today. 

Unfortunately, President Obama’s comments on the foundations of 

includes these other elements, which were added as conditions for the accep-
tance of the first, but the treaty is fundamentally about nonproliferation. The 
IAEA goes even further in promoting the notion that nonproliferation is not the 
key goal of the NPT. Vilmos Cserveny, Assistant Director General for External 
Relations and Policy Coordination, NPT Preparatory Committee, New York, 4 
May 2009: "The NPT consists of three equally important pillars—nuclear non-
proliferation; peaceful nuclear cooperation; and nuclear disarmament—and the 
premise that progress in any one pillar strengthens the integrity of the whole." 
He went on to say the IAEA‘s work is based on these three pillars. See IAEA, 
"Road to Disarmament, IAEA Safeguards: A Fundamental Pillar of the NPT 
Regime," excerpt from Vilmost Cserveny‘s statement at the General Debate of 
the NPT Preparatory Committee held May 4, 2009 (emphasis added), available 
at http://www.iaea.org/Publications/Magazines/Bulletin/Bull511/51103570609.
html. 

http://www.iaea.org/Publications/Magazines/Bulletin/Bull511/51103570609.html
http://www.iaea.org/Publications/Magazines/Bulletin/Bull511/51103570609.html
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the NPT have not been helpful. On the treaty’s 40th anniversary in 
2010 the President described it as standing on "three pillars – disar-
mament, nonproliferation and peaceful uses."338 We need to get back 
to viewing the NPT, whose full name is the Treaty on the Nonprolif-
eration of Nuclear Weapons, as indeed primarily about the nonpro-
liferation of nuclear weapons. 

Five Principles for Strengthening the NPT Regime 

We propose here to examine what effective anti-proliferation pro-
tection would entail. We express this in terms of five principles ad-
dressed to the main deficiencies of the NPT. So far as we can tell, 
nowhere in the nonproliferation literature is there a clear statement 
of a policy goal. There is an abundance, in fact, a superabundance 
of discussions of the value or attainability of this or that agreement 
provision or requirement, but nowhere do we find a statement of 
what it is we want in the way of protection.339 In effect, the 15 prin-

338. See The White House, Office of the Press Secretary, "Statement by Presi-
dent Obama on the 40th Anniversary of the Nuclear Nonproliferation Treaty," 
March 5, 2010, available at http://www.whitehouse.gov/the-press-office/state-
ment-president-obama40th-anniversary-nuclear-nonproliferation-treaty. 
339. An arguable exception is President Ford’s 1976 nuclear policy statement 
in which he proposed reliance on a ―once-through‖ fuel cycle, thus eliminat-
ing reliance on plutonium until there was adequate international control to cope 
with proliferation risks. At that time misuse of plutonium was seen as the main 
proliferation worry. HEU was not yet a principal concern. Unfortunately, the 
international nuclear community, with a heavy assist from our own nuclear 
bureaucracy, rejected this once-through standard because it seemed to bar the 
way to the Holy Grail of nuclear power – the plutonium-fueled fast breeder. In 
practice, commercial reprocessing required enormous subsidies. Although the 
United States has the right to control the reprocessing of nuclear fuel covered 
by agreements for cooperation (except with Euratom), it has since given blanket 
approval to Japan and, more recently, India. On the occasion of signing the 
2006 US-India nuclear agreement, President George W. Bush said "you can 
advocate nuclear power, in order to take the pressure off of our own economy, 
for example, without advocating technological development of reprocessing, 
. . ." See, U.S. Department of State Archive, "Remarks by President Bush and 

http://www.whitehouse.gov/the-press-office/statement-president-obama40th-anniversary-nuclear-nonproliferation-treaty
http://www.whitehouse.gov/the-press-office/statement-president-obama40th-anniversary-nuclear-nonproliferation-treaty
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ciples we detail below are an outline of what it takes to have an in-
ternational environment in which nuclear power can thrive without 
providing an easy target for would-be bomb makers.

1. Make Withdrawals from the NPT Effectively Impossible. 

We need to make it much more difficult — in fact, essentially im-
possible — to exercise the NPT’s withdrawal provision. This is vi-
tal, not least because the member states’ safeguards agreements with 
the IAEA remain in force so long as the states remain parties to the 
treaty.340 The U.S. position is that safeguards continue in perpetuity, 
but it is unclear what would actually happen if another state an-
nounced its withdrawal. 

The international responses to North Korea’s 1993 withdrawal 
threats and ultimate 2003 withdrawal announcement were deficient 
in that, however much everyone deplored North Korea’s action, no 
one made the case at the time that a country cannot while in a state 
of violation legally leave the NPT. It was a question of legitimacy, 
which, while intangible, remains important in international affairs, 
even to the North Koreans. 

Prime Minister Manmohan Singh of India," New Delhi, India, March 2, 2006, 
available at http://2001-2009.state.gov/p/sca/rls/rm/2006/62426.htm. The issue 
of reprocessing approvals is now coming to a head in the renegotiation of the 
nuclear cooperation agreement with South Korea. The Koreans, of course, want 
to be treated on a par with the Japanese and it will be difficult to refuse them. 
This is the natural consequence of a compartmentalized approach to prolifera-
tion policy as a sequence of special cases, and not looking ahead at the obvious 
consequences. We can only climb back up this slippery slope by applying rules 
in a consistent and fair manner. 
340. See The International Atomic Energy Agency, The Structure And Con-
tent Of Agreements Between The Agency And States Required In Connection 
With The Treaty On The Non-Proliferation Of Nuclear Weapons, IAEA IN-
FCIRC/153, par. 26, available at http://www.iaea.org/Publications/Documents/
Infcircs/Others/infcirc153.pdf: "The Agreement should provide for it to remain 
in force as long as the State is party to the Treaty on the Non-Proliferation of 
Nuclear Weapons." 

%20http:/2001-2009.state.gov/p/sca/rls/rm/2006/62426.htm
http://www.iaea.org/Publications/Documents/Infcircs/Others/infcirc153.pdf
http://www.iaea.org/Publications/Documents/Infcircs/Others/infcirc153.pdf
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There seems now finally to be general agreement on this point — 
that a country in violation of the NPT cannot relieve itself of its re-
sponsibilities by announcing withdrawal, and that the international 
reaction to a similar case would be more forceful.341 Nevertheless, 
ambiguity still remains over whether North Korea is still obligated 
by its NPT membership. President Obama’s statement deploring 
North Korea’s February 12 nuclear explosion did not so much as 
mention the NPT. It would have been helpful if the president had 
said that North Korea’s NPT withdrawal was not valid and that it 
stands in continued violation of the treaty, for current actions as well 
as past ones.342

But even this, in our view, would not go far enough. A country 
should not be allowed to gather the production tools for making a 
bomb while a member and then free itself of its treaty responsibili-
ties by withdrawing, even if it is in good standing at the time. What 
this means is that a country shouldn’t be allowed to leave the treaty 
legally with technology it obtained as a member, because it did so 

341. See U.S. Department of State, Office of the Spokesperson, "Third P-5 
conference: Implementing the NPT," a joint statement issued by China, France, 
Great Britain, Russia and the United States of America, June 27-29, 2012 in 
Washington, DC, available at http://www.state.gov/r/pa/prs/ps/2012/06/194292.
htm. This statement included the following: "As a further follow-up to the 2010 
NPT Review Conference, the P5 shared their views on how to discourage abuse 
of the NPT withdrawal provision (Article X), and how to respond to notifica-
tions made consistent with the provisions of that article. The discussion included 
modalities under which NPT States Party could respond collectively and individ-
ually to a notification of withdrawal, including through arrangements regarding 
the disposition of equipment and materials acquired or derived under safeguards 
during NPT membership. The P5 agreed that states remain responsible under 
international law for violations of the Treaty committed prior to withdrawal." 
http://www.state.gov/r/pa/prs/ps/2012/06/194292.htm. It would have been more 
supportive of the NPT if the statement said such withdrawal while in violation 
was invalid.
342. See The White House, Office of the Press Secretary, "Statement by 
the President on North Korean Announcement of Nuclear Test," Febru-
ary 12, 2013, available at http://translations.state.gov/st/english/text-
trans/2013/02/20130212142430.html#ixzz2L0E Wdcwt. 

http://www.state.gov/r/pa/prs/ps/2012/06/194292.htm
http://www.state.gov/r/pa/prs/ps/2012/06/194292.htm
http://www.state.gov/r/pa/prs/ps/2012/06/194292.htm%20
http://translations.state.gov/st/english/texttrans/2013/02/20130212142430.html%23ixzz2L0E%20Wdcwt
http://translations.state.gov/st/english/texttrans/2013/02/20130212142430.html%23ixzz2L0E%20Wdcwt
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with the forbearance of other members on the assumption that it was 
doing so for peaceful uses. And this should apply whether the tech-
nology was imported or developed indigenously. 

The position that NPT safeguards apply in perpetuity, even if it 
gained universal acceptance, would not entirely deal with this issue. 
There is in practice no way to erase the advantages that a country 
bent on nuclear weapons gains from its nuclear power program, an 
advantage that lies in part in equipment and materials but perhaps 
most importantly in the training of scientific and technical person-
nel. 

It would be useful to introduce these NPT arguments into the cur-
rent discussions that have arisen in Japan and South Korea over the 
advisability of obtaining nuclear weapons.343 The voices for weap-
ons certainly have become much louder after the February 12 North 
Korean nuclear test. 

2. Limit NPT Members’ Access to and Production of Nuclear Weap-
ons-Usable Materials. 

The NPT cannot be a vehicle for legally coming overly close to a 
weapons capability. There has to be a technological safety margin 
between genuinely peaceful and potentially military applications to 
make it impossible to surprise the world with a bomb. As a conse-
quence, the "inalienable right" language in the treaty has to be in-
terpreted in terms of the treaty’s overriding objective, and thus there 
have to be restrictions on the kinds of technology that are acceptable 
for non-military use. Nuclear power needs to develop in a way that 

343. See, e.g., Steve Herman, "Rising Voices in S. Korea, Japan Advocate 
Nuclear Weapons," Voice of America, February 15, 2013, available at http://
www.voanews.com/content/rising-voices-in-south-korea-japan-advocate-nucle-
arweapons/1604309.html and Howard LaFranchi, "N. Korea Nuclear Test: Will 
It Spoil Obama‘s Disarmament Plans?" The Christian Science Monitor, February 
15, 2013, available at http://www.csmonitor.com/USA/Politics/2013/0215/N.-
Korea-nuclear-testWill-it-spoil-Obama-s-disarmament-plans. 

http://www.voanews.com/content/rising-voices-in-south-korea-japan-advocate-nuclearweapons/1604309.html%20
http://www.voanews.com/content/rising-voices-in-south-korea-japan-advocate-nuclearweapons/1604309.html%20
http://www.voanews.com/content/rising-voices-in-south-korea-japan-advocate-nuclearweapons/1604309.html%20
http://www.csmonitor.com/USA/Politics/2013/0215/N.-Korea-nuclear-testWill-it-spoil-Obama-s-disarmament-plans
http://www.csmonitor.com/USA/Politics/2013/0215/N.-Korea-nuclear-testWill-it-spoil-Obama-s-disarmament-plans
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does not provide easy access to nuclear explosive materials. Where 
to draw the line is now coming to a head in the context of Iran’s 
nuclear program.

In the early days of nuclear power—the 1950s and 1960s—tech-
nology control was not on the international agenda. Enthusiasm for 
plutonium as the fuel of the future in fast breeder reactors over-
rode any official concern about its weapons potential. Under Atoms 
for Peace the United States shared its reprocessing technology with 
all countries, as it was seen as an essential part of nuclear power 
programs.344 This complacency about easy access to plutonium was 
jolted by India’s 1974 nuclear explosion, which led the principal 
exporters to organize the Nuclear Suppliers Group to exercise some 
control over the spread of what were euphemistically called "sensi-
tive" nuclear technologies. The resort to euphemisms is itself tell-
ing. Neither the United States nor the other exporters ever publicly 
addressed the tensions in the NPT between prohibitions on bombs 
and liberal promises of technology — between the NPT Article IV’s 
"inalienable right of all the Parties" to "nuclear energy for peaceful 
purposes" and the qualification that this activity must be "in confor-
mity with Articles I and II," which prohibit acquisition of nuclear 
weapons. The conflict remains to be resolved. That after all is what 
the struggle over Iran’s enrichment program is about. 

344. In the 1950s and 1960s, there were still a good many power reactors using 
natural uranium fuel. Enrichment was an essential part of the fuel cycle for 
programs based on US-type LWRs, both pressurized water reactors (PWRs) and 
boiling water reactors (BWRs), which were gaining in popularity. The United 
States withheld enrichment data to protect the effective enrichment monopoly 
it had in the West because of the huge capacity it had built up to supply HEU 
for weapons. At the same time the US Atomic Energy Commission permitted 
the export of research reactors fueled with highly enriched uranium and large 
quantities of HEU to fuel them. Until the late 1960s the AEC did not even bother 
to verify the amounts shipped abroad by private firms. Up to 1996 the United 
States exported over 25 tons of HEU. On this point, see The Nuclear Threat 
Initiative, Civilian HEU: United States (Washington, DC: The Nuclear Threat 
Initiative, August 2, 2012), available at http://www.nti.org/analysis/articles/
civilian-heu-unitedstates/. 

http://www.nti.org/analysis/articles/civilian-heu-unitedstates/
http://www.nti.org/analysis/articles/civilian-heu-unitedstates/
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The well-known root problem is that separated plutonium and high-
ly enriched uranium can be converted to weapons use too quickly 
for international inspection to provide protection against that pos-
sibility.345 The IAEA refers to its inspections and related protection 
systems as "safeguards." This introduced some confusion because 
the IAEA uses "safeguards" as a term of art for all the inspections it 
conducts, whether or not the inspections in question actually achieve 
their purpose of providing the timely warning needed to safeguard 
against military diversions. 

It is therefore important to spell out that the IAEA’s basic NPT safe-
guards document states the purpose of IAEA safeguards is to de-
ter diversion by the threat of early detection.346 If sufficiently early 
detection cannot be counted on—as it realistically cannot for the 
nuclear explosive materials plutonium and HEU—there is no deter-
rence related to inspection, and therefore no effective safeguarding 
in terms of the INFCIRC/153 standard. In our view, the commercial 

345. Aside from military explosive and naval propulsion applications, highly en-
riched uranium fuel is used principally in research reactors. These can be fueled 
with lower enrichment fuels albeit with some diminution in performance at high-
er power reactors. On the whole the operators of these reactors, including those 
at universities, have dragged their feet about converting to lower enrichment 
fuel. Two prominent examples are the research reactors at MIT and Munich 
Technical University, which despite it being US and German government policy 
to convert such reactors, have managed to wrest delay after delay. Overall, about 
50 research reactors around the world have converted to lower enrichment fuel 
as a result of three decades of international effort (started at the US NRC) to 
reduce HEU use, but this has resulted in only about a one-quarter reduction in 
annual HEU use by research reactors, which previously was about a ton per year. 
Ole Reistad and Styrkaar Hustveit "HEU Fuel Cycle Inventories And Progress 
On Global Minimization" The Nonproliferation Review, 12 Jun 2008, 265-287, 
available at http://www.tandfonline.com/doi/full/10.1080/10736700802117312. 
Reducing civilian HEU use to zero has got to be an important component of any 
nonproliferation policy.  
346. INFCIRC/153, par 28: ". . . the objective of safeguards is the timely 
detection of diversion of significant quantities of nuclear material from peace-
ful nuclear activities to the manufacture of nuclear weapons or of other nuclear 
explosive devices or for purposes unknown, and deterrence of such diversion by 
the risk of early detection."

http://www.tandfonline.com/doi/full/10.1080/10736700802117312
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use of materials that cannot be safeguarded in this sense should not 
be permitted.

The same concerns, once removed, apply to the enrichment and re-
processing facilities capable of producing nuclear explosives. As the 
Strategic Plan for the Bush administration’s GNEP program put it, 
"…there is no technology ‘silver bullet’ that can be built into an 
enrichment plant or reprocessing plant that can prevent a country 
from diverting these commercial fuel cycle facilities to non-peaceful 
use."347 This explains why we don’t want to have them there in the 
first place. 

Reprocessing Plutonium Recycling Spent Fuel 

In principle, plutonium recycling should be easier to deal with be-
cause it is widely recognized that there is no economic case for 
plutonium reprocessing or recycling spent fuel.348 The fast breeder 
programs that were the original incentives for separating plutonium 
have almost all receded into the indefinite future.349 Nor do the re-

347. See U.S. Department of Energy, Global Nuclear Energy Partnership Stra-
tegic Plan, January 2007 (Italics in original), p. 3-10, available at http://www.
fas.org/programs/ssp/_docs/GNEPStratPlanJan07.pdf. It is often forgotten, even 
by DOE, that the sophisticated reprocessing schemes proposed under GNEP 
— schemes that in principle always kept plutonium mixed with other materials 
— were intended as anti-terrorism rather than anti-proliferation protection. The 
program’s strategic plan, however, acknowledged that there was no way to make 
reprocessing proliferation-proof.
348. Even the reprocessing vendors don’t make a resource case for plutonium. 
MOX fuel for LWRs costs several times what uranium fuel costs. In fact, 
recycling in LWRs never made any economic sense. It has been forgotten that 
the whole notion of thermal recycle was invented in the 1970s because the US 
Atomic Energy Commission’s fast breeder reactor project was falling behind and 
the agency needed a rationale for keeping its reprocessing efforts going "until 
the breeder caught up." It was never expected to be economic. By the time the 
breeder project collapsed, MOX acquired its own support group and took on a 
life of its own, leaping from one rationale to another.
349. At the start of nuclear power programs, it was generally believed that as 
uranium was scarce, LWRs would be a transitional generation that produced 

http://www.fas.org/programs/ssp/_docs/GNEPStratPlanJan07.pdf
http://www.fas.org/programs/ssp/_docs/GNEPStratPlanJan07.pdf
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cent claims stand up that reprocessing and recycling facilitate waste 
disposal. That has not, however, put off the national laboratories and 
nuclear fuel firms from clinging to plutonium technology as a link to 
the original dream of an all-nuclear future, regardless of its current 
impracticality. To make it pay, the industrial supporters are counting 
on heavy subsidies — following the principle that to make money 
you don’t need an economic product, you just need someone to pay 
for it. 

The last refuge for plutonium recycling supporters is the claim that it 
serves arms control purposes by consuming plutonium, thus reduc-
ing long term risks.350 It does so, however, by separating plutonium 

enough plutonium to fuel the ultimate in nuclear power plants, the fast breed-
ers (so-called because they used fast neutrons and produced more plutonium in 
a surrounding uranium "blanket" than they consumed in the core). In practice, 
prototype fast breeders turned out to have problems and too expensive to pursue. 
The Bush administration tried to revive the concept in the form of fast "burners," 
plutonium-fueled reactors without the surrounding blanket. This didn’t make any 
sense, either. 
350. DOE made an agreement with Russia for each country to recycle 34 tons 
of "surplus" weapons plutonium. It has become a boondoggle. DOE’s contrac-
tor Shaw Areva MOX Services is constructing a Mixed Oxide Fuel Fabrication 
Facility at DOE’s Savannah River Site in South Carolina, in principle to use 
weapons plutonium to produce power reactor fuel that once heavily irradiated in 
a commercial power reactor, would contain plutonium that was less useful for 
weapons. It looks as if DOE’s real purpose is to use the rubric of arms control 
to get plutonium recycle underway. The plant is one of the largest construction 
projects in the Southeastern United States. The out-of-control costs are said to 
have multiplied to $7 billion. The plant has no customers lined up for the MOX 
fuel it is supposed to produce, which has attracted the attention of federal budget 
cutters, but doesn’t seem to have diminished the project’s appeal for DOE. http://
www.thestate.com/2013/01/27/2606562/critics-fear-7-billion-srsboondoggle.
html#.URBjPUqjdY4. See also Staff, "Budget Cutters Eye Nuclear Reprocessing 
Plant" Roll Call, February 5, 2013, available at http://www.taxpayer.net/media-
center/article/budget-cutters-eye-nuclear-reprocessingplant: "It isn‘t expected 
to be completed by its 2016 target date, and the Energy Department has found 
little interest from commercial power plant operators in buying the fuel, which 
would require costly reactor modifications . . .[Former Rep. David L.] Hobson, 
[R-Ohio] described the project as a jobs program for South Carolina. In addition 
to the 2,600 employees now working on it, the completed facility will require 

http://www.thestate.com/2013/01/27/2606562/critics-fear-7-billion-srsboondoggle.html%23.URBjPUqjdY4
http://www.thestate.com/2013/01/27/2606562/critics-fear-7-billion-srsboondoggle.html%23.URBjPUqjdY4
http://www.thestate.com/2013/01/27/2606562/critics-fear-7-billion-srsboondoggle.html%23.URBjPUqjdY4
file:///C:/Users/User/Downloads/at%20http:/www.taxpayer.net/media-center/article/budget-cutters-eye-nuclear-reprocessingplant
file:///C:/Users/User/Downloads/at%20http:/www.taxpayer.net/media-center/article/budget-cutters-eye-nuclear-reprocessingplant


Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky398

and exposing it, in a number of fuel cycle stages, to considerably 
increased near-term risks. In view of the dangers and lack of eco-
nomic benefits of reprocessing plutonium and recycling spent fuel, 
it makes sense to ban them altogether. 

Such a ban would be no more than what U.S. President Gerald Ford 
proposed in 1976.351 While the nuclear community never wholly ac-
cepted the view, for many years these fuel activities were restrained 
by the unfavorable economics. But in 2007, the recycling adherents 
convinced the Bush administration to launch the "Global Nuclear 
Energy Partnership," a futuristic reprocessing and recycle crash pro-
gram. The advertised purpose was to "solve" simultaneously the nu-
clear waste and proliferation problems by having the United States 
and other major nuclear supplier countries provide a full range of 
fuel services. In reality it was a poorly thought out scheme, based 
on technology that didn’t exist, to rekindle the nuclear dream of a 
fast reactor future.352 The Obama administration cut back the Bush 
program but kept much of it going, and when the President spoke 
in South Korea in 2012 he called for "an international commitment 

permanent workers to operate it for up to two decades." 
351. See President Gerald Ford, "Statement on Nuclear Policy," October 28, 
1976, available at http://www.presidency.ucsb.edu/ws/index.php?pid=6561: "I 
have concluded that the reprocessing and recycling of plutonium should not 
proceed unless there is sound reason to conclude that the world community 
can effectively overcome the associated risks of proliferation." There is also a 
precedent for banning an entire technology in the context of the NPT—so-called 
"peaceful nuclear explosives" were read out of the NPT even though there is an 
entire NPT article (Article V) devoted to them. On this later point, see Robert 
Zarate, "The NPT, IAEA Safeguards and Peaceful Nuclear Energy: An ‘Inalien-
able Right’ but Precisely to What?" in Henry Sokolski, editor, Falling Behind: 
International Scrutiny of the Peaceful Atom (Carlisle, PA: Strategic Studies 
Institute, 2008), pp. 252-55, available at http://www.npolicy.org/userfiles/image/
Peaceful%20Nuclear%20Energy,%20an%20Inali enable%20Right%20to%20
What_pdf.pdf. 
352. For a discussion on the program’s technical flaws see the Minority Opinion 
of Gilinsky and Macfarlane, Review of DOE’s Nuclear Energy Research and 
Development Program (Washington, DC: National Academy Press, 2008), avail-
able at www.nap.edu/openbook.php?record_id=11998&page=73. 

http://www.presidency.ucsb.edu/ws/index.php?pid=6561
http://www.npolicy.org/userfiles/image/Peaceful%20Nuclear%20Energy,%20an%20Inali%20enable%20Right%20to%20What_pdf.pdf
http://www.npolicy.org/userfiles/image/Peaceful%20Nuclear%20Energy,%20an%20Inali%20enable%20Right%20to%20What_pdf.pdf
http://www.npolicy.org/userfiles/image/Peaceful%20Nuclear%20Energy,%20an%20Inali%20enable%20Right%20to%20What_pdf.pdf
file:///C:/Users/User/Downloads/www.nap.edu/openbook.php?record_id=11998&page=73
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to unlocking the fuel cycle of the future."353 It is not surprising that 
nuclear bureaucracies in other countries, and especially South Ko-
rea, have been emboldened in expressing their interest in plutonium 
technology.

A key pending policy issue concerns the so-called "Gold Standard" 
for civilian nuclear cooperation between the United States and other 
countries. This is the standard established in the 2009 agreement 
with the United Arab Emirates that permits reactor sales but rules 
out nuclear fuel activities. Unfortunately, the Obama administration 
has been ambiguous about whether it will apply this standard to all 
such agreements.354 Without an American commitment to it there is 
no chance for the standard to gain international acceptance.

We should be clear that to restrict fuel cycle activities to a small 
number of countries would mean not only that states that have not 
yet gotten into these activities would forego doing so, but also that 
some states already involved in such activities would have to give 
them up. While giving up reprocessing facilities would not involve 
economic penalties, as reprocessing is uneconomic, and broadly un-
derstood to be so, that does not mean that it would be an easy thing. 

Uranium Enrichment 

Gaining agreement for restricting enrichment is an even more diffi-

353. See President Obama’s remarks at Hankuk University, March 26, 2012. 
DOE undoubtedly inserted the seemingly innocuous words into the speech. To 
the nuclear bureaucracies around the world, they spell plutonium recycle.
354. See, e.g., Elaine Grossman, "U.S. May Land Key Asian Nuclear Trade 
Deals in 2013," Global Security Newswire, January 11, 2013, available at http://
www.nti.org/gsn/article/us-could-secure-key-asian-nuclear-trade-deals-2013/ 
; "Obama Team Reveals Nuclear Trade, Nonproliferation Decision on Capitol 
Hill," January 11, 2012, available at http://www.nti.org/gsn/article/obama-team-
revealsnuclear-trade-nonproliferation-decision-capitol-hill/ and "U.S. Envoy 
takes Issue with Nonproliferation Lingo for Nuclear Trade Pacts," Global 
Security Newswire, August 10, 2012, available at http://www.nti.org/gsn/article/
us-envoy-takes-issue-nonproliferationlingo-nuclear-trade-pacts/.

file:///C:/Users/User/Downloads/at%20http:/www.nti.org/gsn/article/us-could-secure-key-asian-nuclear-trade-deals-2013/%20
file:///C:/Users/User/Downloads/at%20http:/www.nti.org/gsn/article/us-could-secure-key-asian-nuclear-trade-deals-2013/%20
http://www.nti.org/gsn/article/obama-team-revealsnuclear-trade-nonproliferation-decision-capitol-hill/
http://www.nti.org/gsn/article/obama-team-revealsnuclear-trade-nonproliferation-decision-capitol-hill/
http://www.nti.org/gsn/article/us-envoy-takes-issue-nonproliferationlingo-nuclear-trade-pacts/
http://www.nti.org/gsn/article/us-envoy-takes-issue-nonproliferationlingo-nuclear-trade-pacts/


Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky400

cult proposition, as enrichment is a necessary part of the nuclear fuel 
cycle. It is really centrifuge enrichment that is the main concern, 
rather than enrichment per se, because it lends itself to small-scale 
operation and so is relatively accessible for many countries. 

A number of countries already have enrichment facilities or devel-
opment programs.355 An aura has developed around enrichment that 
goes beyond any economic rationale, one that ultimately relates to 
the connection with nuclear weapons. That is not necessarily what 
the operators have in mind, but we can be sure they are aware of 
the weapons potential, and at minimum of the political leverage this 
provides. 

One way or another, to gain broad agreement on limiting access to 
this technology, there would have to be a reasonably common rule 
for all (the "inalienable right" phrase in Article IV of the NPT is 
immediately followed by the words "without discrimination"). To 
grasp the magnitude of the change that would be required from the 
current ad hoc approach, consider that to be consistent, the effort to 
restrict Iran’s enrichment program would have to be matched by an 
effort to restrict Brazil’s roughly comparable program. But that is 
part of what it would take to restrict enrichment activities to a small 
number of countries in order for nuclear power to operate with a rea-
sonable safety margin from the point of view of proliferation. The 
technology has spread beyond the point where grandfathering the 
existing enrichment programs is a workable solution. That would 
be a recipe for a creeping retreat to an increasingly unstable state of 
affairs—a "Perils of Pauline" world in which many countries are a 
short step from nuclear weapons, one they could likely take before 
their neighbors or the international community could react. 

Coming up with a satisfactory answer on how to limit access to this 

355. Wikipedia lists Argentina, Brazil, China, France, Germany, India, Iran, 
Japan, the Netherlands, North Korea, Pakistan, UK, US, in the first category and 
South Africa and Australia (and probably Israel) in the second. 
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technology is a vexing problem. One possible approach would be 
to assess a safeguards fee to compensate for the very considerable 
IAEA effort involved in monitoring centrifuge facilities. If, as seems 
likely, the monitoring effort involved would not be much less for 
smaller plants, a large fee would discourage small operations and 
thus restrict the number. 

3. Expand Inspections. 

The IAEA’s inspections, when first instituted, were infrequent and 
specifically limited to listed facilities, and the inspectors approached 
their tasks with blinders on. The 26 IAEA inspection system is a 
very different one today, especially after the upgrades that followed 
the first Gulf War, which revealed the ineffectiveness of the original 
system. Nevertheless, there are intrinsic limitations on what can be 
achieved through inspections alone.356 The most recent addition, the 
so-called Additional Protocol (AP), further expands the agency’s in-
spection rights.357 It marks an important advance. But the AP remains 
voluntary and a number of countries have yet to accept it. Also, to 
encourage acceptance of this protocol, the IAEA agreed to reduce 
the frequency of routine inspections for countries that accepted the 
AP, so that, for example, the inspection goal for reactor spent fuel 
inspections would be once a year instead of once a quarter. 

356. It is useful to keep in mind the verdict of the 1946 Acheson-Lilienthal 
Report: "A system of inspection superimposed on an otherwise uncontrolled 
exploitation of atomic energy by national governments will not be an ad-
equate safeguard. . . If nations or their citizens carry on intrinsically dangerous 
[nuclear] activities it seems to us that the chances for safeguarding the future 
are hopeless." In other words, the allowed activities have got to be restricted to 
those that can be safeguarded, in the dictionary sense, by inspection. See Report 
on International Control of Atomic Energy (Washington DC: USGPO, March 
16, 1946), pp. 21-22 available at http://www.learnworld.com/ZNW/LWText.
Acheson-Lilienthal.html.
357. See, INFCIRC/540, Model Protocol Additional to The Agreement(s) 
Between State(s) And The International Atomic Energy Agency For The Applica-
tion Of Safeguards (Vienna, Austria: IAEA 1997), available at http://www.iaea.
org/Publications/Documents/Infcircs/1997/infcirc540c.pdf.

http://www.learnworld.com/ZNW/LWText.Acheson-Lilienthal.html
http://www.learnworld.com/ZNW/LWText.Acheson-Lilienthal.html
http://www.iaea.org/Publications/Documents/Infcircs/1997/infcirc540c.pdf
http://www.iaea.org/Publications/Documents/Infcircs/1997/infcirc540c.pdf
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To be effective, the IAEA’s inspection system has not only to pro-
vide timely assessments at known facilities within a country, but 
also to be able to rule out the existence of clandestine facilities.358 

The reason for concern about clandestine facilities is that reprocess-
ing and centrifuge enrichment lend themselves to small-scale opera-
tion. And whereas such facilities may be insignificant in commercial 
terms, they can be very significant in military terms. This means, for 
example, that the commonly held view that LWRs by themselves 
are a safe proposition (in terms of proliferation) is correct only if we 
can rule out clandestine reprocessing, not only contemporaneously, 
but in the future.359 

Ironically, this was pointed out in 1977 by an Oak Ridge National 
Laboratory group that opposed anti-proliferation restrictions. In 
specific, they wanted to show that a country that wanted to produce 
plutonium for bombs could easily get around a ban on commercial 
reprocessing. To drive the point home, the Oak Ridge team made 

358. Clandestine facilities are an obvious concern in North Korea and Iran. Iran 
failed to notify the IAEA of a planned enrichment facility, as it had promised to 
do in 2003. It later retreated from this promise. Whether this amounts to a viola-
tion of Iran’s obligations or a deficiency in the IAEA system depends on legal 
issues that remain unclear. The IAEA has not released relevant documents and 
correspondence. See Implementation of the NPT Safeguards Agreement and Rel-
evant Provisions of United Nations Security Council Resolutions in the Islamic 
Republic of Iran, Resolution adopted by the Board of Governors on 13 Septem-
ber 2012, available at http://www.iaea.org/Publications/Documents/Board/2012/
gov2012-50.pdf.
359. For a detailed analysis of this proposition, see Victor Gilinsky, Har-
mond Hubbard, and Marvin Miller, A Fresh Examination of the Proliferation 
Dangers of Light Water Reactors (Washington, DC: The Nonproliferation 
Policy Education Center, 2008), available at http://www.npolicy.org/article.
php?aid=172&rt=&key= fresh examination of the proliferation dangers 
&sec=article&author=. It’s worth keeping in mind that many states’ view of the 
fuel cycle is still tied to the use of LWRs with oxide fuel. It isn’t at all clear — 
for both safety and proliferation reasons and perhaps economic reasons, as well 
— that this is best way to extract nuclear energy. Other new types of reactors 
with different fuels, especially fuels that don’t melt as easily, may moot many of 
the issues that concern us today, possibly including reprocessing. 

http://www.iaea.org/Publications/Documents/Board/2012/gov2012-50.pdf
http://www.iaea.org/Publications/Documents/Board/2012/gov2012-50.pdf
http://www.npolicy.org/article.php?aid=172&rt=&key=%20fresh%20examination%20of%20the%20proliferation%20dangers%20&sec=article&author=
http://www.npolicy.org/article.php?aid=172&rt=&key=%20fresh%20examination%20of%20the%20proliferation%20dangers%20&sec=article&author=
http://www.npolicy.org/article.php?aid=172&rt=&key=%20fresh%20examination%20of%20the%20proliferation%20dangers%20&sec=article&author=
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public a design for a small reprocessing plant that a country with 
a minimal industrial base could build quickly and secretly to ob-
tain enough plutonium for dozens of bombs.360 The memorandum 
describing the design included equipment lists, process sheets, and 
drawings. 

The Oak Ridge experts said that most equipment would be available 
from local industries such as wineries or dairies or could be fabri-
cated in a small shop. The described "quick and dirty" plant isn’t 
something anyone can put together in a garage. But it is entirely 
credible that experienced reprocessing experts could do it. 

Although this wasn’t the objective of the Oak Ridge exercise, it also 
put in doubt the assumed benign character of nuclear power plants 
in the absence of commercial reprocessing. If a country with LWRs 
but no commercial reprocessing could quickly build a small "quick 
and dirty" plant to obtain enough plutonium for bombs, then power 
reactors in the wrong places could be much more dangerous propo-
sitions than they were previously thought to be. 

Especially to deal with the problem of clandestine plants, two for-
mer IAEA Deputy Directors General have urged that the IAEA 
make greater use of "special inspection" rights it already has under 
the comprehensive NPT safeguards agreements. For historical and 
bureaucratic reasons, the threshold within the Agency for invoking 
such inspections rights is exceedingly high. The Agency’s right to 
conduct a special inspection has only been invoked once in adver-
sarial circumstances (North Korea in 1993).361

360. See D.L. Ferguson to F.L Culler, "Simple Quick Reprocessing Plant," 
Inter-Laboratory correspondence, Oak Ridge National Laboratory, August 30, 
1977, available at http://www.npolicy.org/article_file/Simple_Quick_Process-
ing_Plant_Culler.pdf.
361. North Korea refused to allow it. In 1992 Romania invited a special inspec-
tion. See John Carlson and Russell Leslie, "Special Inspections Revisited," paper 
at INMM 2005 symposium, Phoenix, July 2005, available at http://www.dfat.
gov.au/asno/publications/inmm2005_special_inspections.pdf: "it is obvious that 

http://www.npolicy.org/article_file/Simple_Quick_Processing_Plant_Culler.pdf
http://www.npolicy.org/article_file/Simple_Quick_Processing_Plant_Culler.pdf
http://www.dfat.gov.au/asno/publications/inmm2005_special_inspections.pdf
http://www.dfat.gov.au/asno/publications/inmm2005_special_inspections.pdf
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Finally, a problem that is not immediate but is bound to arise in the 
future concerns the NPT safeguards exclusion for materials used 
in "non-prohibited military applications," which principally means 
naval reactor fuel. This is a potential gaping loophole that, at a mini-
mum, needs to be narrowed, and perhaps eliminated altogether; just 
as "peaceful nuclear explosives" were in effect read out of the NPT. 

4. Ensure Enforcement. 

In the initial years of the NPT, there was an implicit assumption that 
each of the two Cold War blocs would police its sphere. The United 
States did that, for example, when in the mid-1970s it forced Taiwan 
and South Korea to dismantle their clandestine nuclear weapons ef-
forts. But now the NPT needs an established enforcement mecha-
nism to deal with treaty violation in a predictable way. At present, 
each violation calls for improvisation by the powerful states. And 
while the logic of "safeguards" over plutonium and highly enriched 
uranium is that the international system will react to evidence of 
violations rapidly, the natural response time of the international sys-
tem is more often measured in years. 

It is vital that future would-be bomb makers be disabused of any 
notion that they could evade tough international sanctions. What is 
needed — as Pierre Goldschmidt, a former IAEA Deputy Direc-
tor General for Safeguards, recommended — is a country-neutral, 
reasonably predictable, more-or-less automatic sanction regime that 
puts all countries on notice in advance of NPT violation, includ-
ing violations of any IAEA safeguards agreements.362 Improving the 

special inspections cannot become regular occurrences, and cannot substitute for 
complementary access, it can be questioned whether the very high threshold as-
sumed in the 1992 board deliberations is consistent with contemporary expecta-
tions for the safeguards system and for the level of cooperation that states extend 
to the agency." 
362. See Pierre Goldschmidt, "Looking beyond Iran and North Korea for Safe-
guarding the Foundations of Nuclear Nonproliferation," Carnegie Endowment, 
Other Publications, November 3, 2011, available at http://carnegieendowment.

http://carnegieendowment.org/2011/11/03/lookingbeyond-iran-and-north-korea-for-safeguarding-foundations-of-nuclearnonproliferation/8ktn
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ability to detect possible violations will not deter violators if they 
know that little will be done quickly enough to stop their bomb mak-
ing. A permanent secretariat attached to the treaty would help to 
make such a process work.

The record of U.S.-led ad hoc enforcement is decidedly mixed. The 
trouble is that political considerations inevitably intrude: sometimes 
to deflect U.S. interest from pursuing enforcement of nuclear agree-
ments, sometimes even to look the other way. 

President Obama had this to say about enforcement in his 2009 
Prague speech: "We need real and immediate consequences for 
countries caught breaking the rules or trying to leave the treaty with-
out cause…We must go forward with no illusions. Some countries 
will break the rules. That’s why we need a structure in place that 
ensures when any nation does, they will face consequences."

More recently, the president’s NPT ambassador stated: "There is 
no greater threat to the integrity and vitality of the treaty than the 
unresolved cases of noncompliance. Because of the corrosive ef-
fect of noncompliance on international confidence in the NPT, we 
must redouble our efforts to encourage full compliance with treaty 
obligations."363 

The present situation in which a violator does not by any means 
face immediate sanction significantly undercuts the disincentives to 
violations. What would actually happen in any particular instance 
would depend on who the violator’s friends and enemies were, and 
on what else is going on to distract the world from the violation. 

org/2011/11/03/lookingbeyond-iran-and-north-korea-for-safeguarding-founda-
tions-of-nuclearnonproliferation/8ktn. 
363. See Statement by Ambassador Susan F. Burk - Special Representative of 
the President for Nuclear Nonproliferation, Department of State, United States 
of America, General Debate, First Session of the Preparatory Committee, As 
Prepared, April 30, 2012, available at http://vienna.usmission.gov/43014.html. 

http://carnegieendowment.org/2011/11/03/lookingbeyond-iran-and-north-korea-for-safeguarding-foundations-of-nuclearnonproliferation/8ktn
http://carnegieendowment.org/2011/11/03/lookingbeyond-iran-and-north-korea-for-safeguarding-foundations-of-nuclearnonproliferation/8ktn
http://vienna.usmission.gov/43014.html
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Iran has been sanctioned (in a long drawn out process) not because 
it has been charged with specific NPT treaty violations but rather 
because it is seen as a potential violator of IAEA safeguards require-
ments that threatens the interests of other powerful states, mainly 
Israel and the United States. 

By contrast, North Korea’s flagrant 1992 violation in refusing re-
quired IAEA inspections evoked an entirely different response, 
mainly because the United States feared a North Korean withdrawal 
from the NPT would undermine the then-upcoming 1995 NPT re-
view conference. Investigation of its violation was postponed, and 
in return for not operating its small indigenous plutonium produc-
tion reactors, North Korea was offered two large LWRs worth about 
$5 billion. The deal eventually broke down but the precedent re-
mains that in the right circumstances blackmail can work. 

It also undermines worldwide respect for the NPT when enforce-
ment is farmed out to a non-member, as was the case when the Unit-
ed States acquiesced in Israel’s 2007 bombing of Syria’s clandestine 
reactor, instead of bringing Syria’s violation before the IAEA.364 
The point applies as well to cooperation with Israel in sabotaging 
Iran’s nuclear program. 

One cannot talk about NPT enforcement today without addressing 
the U.S. reaction to the February 12 North Korean nuclear test. As 
observed earlier, President Obama’s statement, calling for "swift 
and credible" action in response to violation of Security Council 
resolutions, did not mention the NPT.365 It leaves the impression the 
government regards the NPT as of marginal significance. 

364. See Elliott Abrams, "Bombing the Syrian Reactor: the Untold Story," Com-
mentary February 2013. http://www.commentarymagazine.com/article/bombing-
the-syrianreactor-the-untold-story/. In Abrams’s account, President Bush was 
initially inclined to bring the case before the IAEA but was persuaded to let the 
Israelis bomb the reactor. 
365. See President Obama’s statement on the North Korean nuclear test, Febru-
ary 12, 2013. 

http://www.commentarymagazine.com/article/bombing-the-syrianreactor-the-untold-story/%20
http://www.commentarymagazine.com/article/bombing-the-syrianreactor-the-untold-story/%20
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5. Bring Non-Members into the NPT Process. 

The most difficult NPT-related issue concerns what to do about the 
three NPT holdouts—India, Israel, and Pakistan — and the member-
in-violation, North Korea. Under the NPT there are only two classes 
of countries: The five nuclear weapon states and nonweapons states, 
which includes the three holdouts.366 Although discriminatory the 
original intent of only recognizing five nuclear states was to make 
sure that number did not grow larger. To now create a new class of 
members in addition to these five that would have nuclear weapons 
would therefore undermine the treaty’s original intent. 

However implausible or even impossible it may now seem, it is 
probable that the only way that all states can be brought under the 
NPT system is if all reduce their nuclear weapons to zero. All nu-
clear weapons states have to participate in weapons reductions. The 
United States and Russia have made substantial reductions but the 
continuation of that process is predicated on all nuclear states par-
ticipating in further weapons reductions. Without such reductions it 
doesn’t seem likely that the nonnuclear NPT members would agree 
to necessary restrictive measures on the use of nuclear energy. Ulti-
mately the 33 weapons reduction will have to include India, Israel, 
and Pakistan, and of course North Korea. 

We would universalize the treaty — that is, regard it as applicable to 
all states, including the three holdouts, which would then be in non-
compliance.367 Of course, as a legal matter, you cannot force a coun-

366. There is no possibility under the NPT to expand the number of weapons 
states "For the purposes of this Treaty, a nuclear weapon State is one which has 
manufactured and exploded a nuclear weapon or other nuclear explosive device 
prior to 1 January, 1967." NPT, Article X. 
367. The Egyptian Foreign Ministry, in reaction to the February 12 North 
Korean explosion emphasized the necessity of the "internationalization" of 
the NPT. See "Egypt Stresses Necessity of NPT Internationalization," Egypt 
State Information Service, February 15, 2013, available at http://allafrica.com/
stories/201302170072.html. Egypt obviously has Israel in mind here, but that 
doesn’t detract from the idea.

http://allafrica.com/stories/201302170072.html
http://allafrica.com/stories/201302170072.html
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try to join a treaty. But as a practical matter, if the 190 NPT members 
so decided, they could treat the three holdouts, and of course North 
Korea, as countries in non-compliance, with the appropriate disad-
vantages that would follow from that. 

To take a positive view, if these countries agreed to join in the weap-
ons reductions process under adequate monitoring, and so could be 
considered on their way toward compliance, any adverse treatment 
as a consequence of their noncompliance could be moderated. 

We are under no illusions about the current practicability of this 
proposal. But we are also convinced that it is an essential element 
of an effective system to bar proliferation. It simply makes no sense 
to accept President Obama’s goal of zero nuclear weapons but at the 
same time dismiss any notion of applying that goal to India, Israel, 
and Pakistan. As President Obama said in Prague: "This goal will 
not be reached quickly — perhaps not in my lifetime. It will take 
patience and persistence." Yet he set a goal. In the same way, we are 
trying to set a goal for nonproliferation. 

What Now? 

To sum up, it is our view that for a nonproliferation system that is 
reasonably able to cope with the kind of nuclear expansion implicit 
in U.S. nuclear energy policy there need to be firm measures: (1) to 
prevent NPT withdrawals, (2) to restrict access to nuclear explosive 
materials, (3) to ensure adequate IAEA inspections, (4) to guarantee 
enforcement, and (5) to deal with NPT holdouts. We obviously are 
nowhere close to this standard, and in fact NPT members presently 
resist change in the direction of meeting it. 

The official U.S. response to this unsatisfactory state-of-affairs has 
been to focus on incremental measures, ones on which some prog-
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ress could be made through relatively low-level negotiations.368 

Even the nonproliferation academics and NGO analysts reach no 
further, and in fact dismiss anything beyond this incremental ap-
proach as unrealistic or positively harmful. Not surprisingly, the 
nuclear power community regards any suggestion to go beyond the 
working-at-the-margins approach as dangerous, if not tantamount 
to "anti-nuclear," even when it comes to reining in enrichment and 
reprocessing.369

368. This outlook is captured in 2008 report of the State Department’s Interna-
tional Security Advisory Board: "We concluded that the current international 
climate is quite unpropitious for gaining support from non-nuclear weapon states 
to accept stricter measures against proliferation . . . we believe that incremental 
measures, rather than revolutionary or comprehensive changes, will be far more 
likely to succeed in the near term." The report is from an earlier administration 
but it captures the sense of current approaches, as well. See U.S. State Depart-
ment International Security Advisory Board, Report on Proliferation Implica-
tions of the Global Expansion of Civil Nuclear Power, April 7, 2008, available at 
http://2001-2009.state.gov/documents/organization/105587.pdf. 
369. See, for example, the recent CSIS report by Fred McGoldrick, Nuclear 
Trade Controls: Minding the Gaps (Washington, DC: Center for Strategic and 
International Studies, January 22, 2013) available at http://csis.org/publication/
nuclear-trade-controls: "Finally, the U.S. has to avoid overreach in instituting 
new nuclear export controls. Recent well-intentioned efforts by some in Con-
gress and the Executive Branch to pressure other states to forswear enrichment 
and reprocessing capabilities could seriously damage the prospects for U.S. 
nuclear exports and deprive the United States of the nonproliferation influence 
that comes with nuclear cooperation. Some have suggested other steps that 
would cause similar, if not more severe, damage to U.S. influence in interna-
tional nuclear affairs. Suppliers are not going to require such extreme export 
conditions, and most consumer states are likely to reject U.S. demands they 
believe deny them their rights or legitimate peaceful commercial opportunities." 
McGoldrick refers the reader to an earlier version of this paper for examples 
of "overreach" that would cause severe damage to US influence (a former Los 
Alamos director went further to heatedly label that paper as deliberately anti-nu-
clear). McGoldrick basically proposes tidying up the nonproliferation controls, 
but doing nothing to upset any other countries, especially developing countries. 
He accepts that we have to offer positive incentives if we ask them to forego 
"sensitive" technologies. There is no larger sense here, or in the many similar 
reports, that the United States could, or should try to, persuade other countries 
of the common security advantage in agreeing to a higher level of protection 

http://2001-2009.state.gov/documents/organization/105587.pdf
http://csis.org/publication/nuclear-trade-controls
http://csis.org/publication/nuclear-trade-controls
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Along this line of thinking, to gain the necessary bona fides for 
tightening antiproliferation protection the United States needs to en-
courage worldwide nuclear expansion and to involve itself heavily 
in selling nuclear technology. There is in this, of course, more than a 
touch of self-interest, as there has always been in such advice, going 
back to Atoms for Peace. Historically, nuclear sales have invariably 
come before protection against their misuse. 

To keep active on nonproliferation and yet avoid roiling the diplo-
matic waters, diplomats and academics spend a great deal of time 
discussing inoffensive—and ineffectual—schemes, such as fuel 
banks and multinational fuel centers.370 Fuel banks, seemingly sim-
ple and catchy, so beloved by diplomats, are a non-solution to a 
nonproblem. 

There is a competitive international fuel market, and no country, 
other than one obviously bent on weapons, has to worry about get-
ting fuel. In fact, no country, including one obviously seeking weap-
ons, has had to shut reactors because it was denied nuclear fuel. 

As to banking fuel, it is utterly impractical to store fuel assemblies 
for individual reactors as these vary significantly in their technical 
specifications. One could bank low-enriched uranium, but even that 
poses problems as the reactors’ fuel enrichment levels vary. In any 
case, a country could much more easily bank its own low-enriched 
uranium. 

Multinational facilities would make some sense if they were cou-
pled with a requirement for participants to forego indigenous fuel 
cycle facilities. But the usual arguments for the multinational proj-
ects have been that they would reduce the participants’ incentives to 

against bomb making. 
370. In this 2012 South Korea speech the President said, ". . . we’re creating new 
fuel banks, to help countries realize the energy they seek without increasing the 
nuclear dangers that we fear." 
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pursue their own, which isn’t the same thing.371

Another escape from dealing with proliferation is to embrace nucle-
ar terrorism (as opposed to weapons acquisition by states) as the im-
mediate, primary problem, which is convenient because there is not 
a lot of push back when it comes to opposing nuclear terrorism.372

The truth is that the incremental, least-common-denominator ap-
proach is never going to get us to where we need to be, and serious 
people responsible for security know it. To cope with proliferation 
hazards in the face of weak international controls over nuclear pro-
grams, the world seems to be slipping—witness the case of Iran—
into relying on greatly increased national intelligence operations 
backed up in the last instance by bombing and even assassinations. 
It is difficult to imagine that this is a workable solution for the long 
term. 

Nor is it workable to continue in the mode where nonproliferation 
is seen as an American obsession and the role of the diplomats in 
the great majority of countries is to extract what they can from the 
United States for each incremental concession. They have to see it 
as their problem, too. To begin the process of change to a sounder 
long-term approach, the United States, the major nuclear countries, 
and the IAEA need to begin by speaking clearly about the risks of 
proliferation that attach to a major expansion of nuclear power use 
and what it takes to check them. George Orwell taught us that eu-
phemisms and bureaucratic boilerplate can corrupt thought and that 

371. See Alan Hanson, "Nuclear Fuel Banks: Are They a Reality," a presentation 
made at the Monterey Institute’s Center for Nonproliferation Studies, December 
12, 2011, available at http://www.youtube.com/watch?v=EYmT6ftCPhg.
372. This includes a strained effort to include "dirty bombs" in the category of 
serious threats. Consider Director General Amano’s October 17, 2012 speech at 
Chatham House in which he said: "One of the key risks we face is that terror-
ists could detonate a so-called dirty bomb, using conventional explosives and a 
quantity of nuclear or other radioactive material, to contaminate a major city." 
On proliferation DG Amano dealt with Iran and North Korea, but said nothing 
about tightening anti-proliferation protections overall.

http://www.youtube.com/watch?v=EYmT6ftCPhg
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they are used to make it easier to defend what otherwise cannot be 
defended in public. 

We have to stop pretending that reprocessing and enrichment facili-
ties can be "safeguarded" by international inspections and that they 
are only a problem if they are located in countries currently on the 
"rogue" list. We also have to end the charade that protection will 
come from multinational facilities, or fuel banks, or futuristic repro-
cessing schemes. We have to agree to abide by common standards. 
Finally, we have to stop downplaying the NPT by describing it as 
standing on "three pillars," of which nonproliferation is only one. 
The results might surprise us. There is a lot of persuasive power in 
sensible thought expressed clearly. 

We conclude on this optimistic note even while recognizing that 
countries are increasingly finding pretexts for narrowing the anti-
proliferation safety margins, and major states, like the United States, 
are finding rationalizations for yielding to friendly states. For this 
paper, our working assumption is that this process has not gone so 
far that it cannot be reversed. To be sure, it would require the presi-
dent to make doing so and engaging other leaders a top priority, as 
then-president Eisenhower did in launching Atoms for Peace. 

We do not, however, discount the possibility that our critics are right 
that there no longer is any prospect for gaining the level of prolif-
eration protection we outlined here, so there is no realistic prospect 
of closing the policy gap between nuclear advocacy and anti-pro-
liferation protection. In that case, the answer is not, as they say, to 
fall in with the nuclear crowd in the hope of merely making minor 
adjustments in its rules—but to think about closing the policy gap 
from the other end. 
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"Putting the nonproliferation 
back in the NPT"

Victor Gilinsky and Henry Sokolski 
Bulletin of the Atomic Scientists

April 6, 2017

Often criticized as full of holes and unenforceable, the near-
universal 1968 Non-Proliferation Treaty (NPT) nevertheless 
retains a degree of respect that still matters when, say, Japan 

and South Korea debate whether to outfit themselves with nuclear 
weapons. It needs our help to sustain its principal function—barring 
the way to more nuclear weapons countries—because it has been 
getting watered down. The NPT community both in and out of gov-
ernment has taken to describing the treaty as resting on three pillars, 
only one of which is nonproliferation. In recent years, nonprolifera-
tion has even dropped to second spot. The Trump administration is 
reported to be reviewing the government’s nonproliferation policy. 
The unhelpful aspects of the three-pillar formulations should be part 
of that review.

The treaty started out in the early 1960s as an idea of countries 
without nuclear weapons that hoped to increase their security by 
all agreeing not to get them. But the effort turned into one in which 
the United States, the Soviet Union, and Britain (China and France 
joined later) hoped to keep other states from obtaining nuclear 
weapons with which they could challenge the nuclear nations. This 
shifted the negotiating dynamics. Nonproliferation became a con-
cern of the countries with bombs, and mainly the United States. In 
view of the evident eagerness of the nuclear states to gain treaty ad-
herents, the non-nuclear states put a heavy price on their signatures.

One condition was a declaration that it was the "inalienable right" of 
all states to access "peaceful" nuclear technology. The treaty didn’t 
say how close a country could get to nuclear weapons under the 
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cover of peaceful uses, which led nuclear bureaucracies all over the 
world to push the envelope to the extreme. That legitimized access 
for all to reprocessing technology to extract plutonium—a fuel, but 
also a nuclear explosive. And it legitimized access to uranium en-
richment technology, which opens the door to highly enriched ura-
nium, the other key nuclear explosive.

The NPT came to be described as a bargain between nuclear have-
nots and haves: Countries without the bomb would promise not to 
get it (a promise weakened by the treaty’s 90-day withdrawal clause), 
and countries with the bomb would share all nuclear technology 
short of the bomb (which meant almost all technology needed to 
make a bomb). The nuclear bureaucracy in our Energy Department 
and the nuclear industry, which wanted nothing so much as to spread 
nuclear technology everywhere, liked the bargain’s implied obliga-
tion for us to do so and stood in the way of efforts to emphasize 
nonproliferation by restricting technologies close to bomb-making.

One of the deleterious features of the treaty is that it singles out nu-
clear power as, in effect, the preferred energy source for generating 
electricity, and it does so not for economic reasons but for political 
reasons. The fundamental goal of the International Atomic Energy 
Agency, an adjunct to the treaty, is to further the worldwide com-
mitment to nuclear energy. It would be helpful to direct the agency’s 
efforts more clearly to its security function.

The world needs to bring the treaty up to date to reflect what we 
have learned about nuclear proliferation. When there is a suggestion 
to restrict certain aspects of nuclear energy technology most closely 
related to bomb-making, a frequent response from the treaty’s self-
appointed defenders is that it is impossible to amend the treaty. In 
fact, the members did exactly that, reading out of the treaty Article 
V, the provision that requires the nuclear weapon states to provide 
nuclear explosive services to non-weapon states. It is necessary to 
make clear that some nuclear technologies—like reprocessing and 
enrichment—are simply too dangerous for widespread national 
ownership.
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A second condition imposed at the outset was a vague promise by 
the authorized nuclear states, in effect, to eventually give up their 
nuclear weapons. As this also required total disarmament, it was not 
at first taken seriously, but it is becoming increasingly important. 
The treaty came to be talked about as being based on "three mutual-
ly reinforcing pillars": nonproliferation, disarmament, and access to 
nuclear energy. This downplaying of the treaty’s main goal provides 
diplomats with excuses for failing to make progress on nonprolif-
eration—their easy answer is that we haven’t done enough on disar-
mament and sharing of technology. The State Department seems to 
have adopted the three-pillar formulation in the run-up to the 2010 
NPT Review Conference: "The NPT consists of three equally im-
portant pillars: nuclear nonproliferation; peaceful nuclear coopera-
tion; and nuclear disarmament, and the premise that progress in any 
one pillar strengthens the integrity of the whole." By the next NPT 
Review Conference in 2015, nonproliferation had fallen to second 
place. Will it fall to third place by 2020? It is a worrisome trend.

We need to get the treaty focus more squarely back on nonprolifera-
tion. Nuclear disarmament and nuclear technology sharing (so long 
as it is consistent with nonproliferation) are important elements of 
the treaty. But as Christopher Ford, then a US delegate speaking 
to the 2007 NPT Preparatory Committee, cautioned: "One should 
not infer from such [three pillar] phrasing, however, that these three 
elements are of equivalent importance to the regime. In fact, the 
NPT, as its title suggests, is a nonproliferation treaty … [T]he NPT 
is about preventing the spread of nuclear weaponry, and everything 
about the treaty needs to be seen through this prism." A good start on 
such a sensible approach would be if the State Department dropped 
the three-pillar description of the treaty altogether.
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"Exporting power reactors: No 
way to fight proliferation"

Victor Gilinsky and Henry Sokolski
Bulletin of the Atomic Scientists 

November 16, 2017

In an August 2017 report,373 former Energy Secretary Ernest 
Moniz argues for federal subsidies to prop up the US nuclear 
power industry on the novel grounds that the industry is vital 

to our national security. One of his principal conclusions is that to 
have an effective nonproliferation policy we need to be selling lots 
of reactors internationally. The conclusion is dead wrong but, unfor-
tunately, it’s also influential.

The current energy secretary, Rick Perry, picked up the argument. 
In October 12 testimony,374 he told Congress that "we have to sup-
port this industry," because, among other things, it is important to 
the success of our nonproliferation policy. 

What kind of reactor exports might this entail? The Energy Depart-
ment’s acting assistant secretary for nuclear energy, Edward McGin-
nis, told375 an International Atomic Energy Agency (IAEA) confer-
ence in Abu Dhabi on November 1 that the United States wants "to 
spur exports of nuclear energy plants and equipment, including to 
the conference’s host nation UAE and Saudi Arabia." That, after all, 
is where the export opportunities are—in the Middle East, Asia, and 

373. See https://static1.squarespace.com/static/58ec123cb3db2bd94e057628/t/59
947949f43b55af66b0684b/1502902604749/EFI+nuclear+paper+17+Aug+2017.
pdf. 
374. See https://www.c-span.org/video/?435397-1/energy-secretary-perry-testi-
fies-oversight-hearing.  
375. See https://www.platts.com/latest-news/electric-power/abudhabi/iaea-says-
growth-of-nuclear-power-too-low-to-26831634.  

https://static1.squarespace.com/static/58ec123cb3db2bd94e057628/t/59947949f43b55af66b0684b/1502902604749/EFI+nuclear+paper+17+Aug+2017.pdf
https://static1.squarespace.com/static/58ec123cb3db2bd94e057628/t/59947949f43b55af66b0684b/1502902604749/EFI+nuclear+paper+17+Aug+2017.pdf
https://static1.squarespace.com/static/58ec123cb3db2bd94e057628/t/59947949f43b55af66b0684b/1502902604749/EFI+nuclear+paper+17+Aug+2017.pdf
https://www.c-span.org/video/?435397-1/energy-secretary-perry-testifies-oversight-hearing
https://www.c-span.org/video/?435397-1/energy-secretary-perry-testifies-oversight-hearing
https://www.platts.com/latest-news/electric-power/abudhabi/iaea-says-growth-of-nuclear-power-too-low-to-26831634
https://www.platts.com/latest-news/electric-power/abudhabi/iaea-says-growth-of-nuclear-power-too-low-to-26831634
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Africa, among countries taking their first steps into nuclear energy. 
Most don’t have the required financial resources and would need 
massive loans. Some, like Saudi Arabia, or perhaps Turkey, appear 
to have more on their mind than electricity generation. 

The trouble is that power programs based on the most common 
type of nuclear power plant, the light water reactor, give a country a 
large leg up on creating a nuclear weapons option376 if that is what it 
wants. As a result, more nuclear reactors in more countries increase 
proliferation risks. Whatever the advantages of this technology, 
nonproliferation is not one of them.

Unfortunately, the IAEA, the putative nonproliferation watchdog 
at whose conference McGinnis announced the intent to ramp up 
US nuclear exports, is eager to see an expanding commitment to 
nuclear energy. The IAEA performs a vital service by conducting 
international inspections, but judging from the director general’s 
speeches,377 its heart is in promoting nuclear power, especially in 
developing countries. From a nonproliferation point of view, that is 
unhelpful. 

The IAEA has for years presented overblown nuclear power growth 
estimates.378 These, in turn, have been used by US nuclear export 
promoters in and outside the Energy and State departments to paint 
a picture of vast nuclear export opportunities for US industry. Rath-
er than producing tighter export controls, as Moniz suggests, they 
became arguments for loosening the export rules, so US vendors can 
compete more easily with foreign ones. 

Exaggerated estimates of future nuclear capacity also feed the no-
tion that worldwide growth of nuclear power is inevitable, and that, 

376. See http://npolicy.org/article_file/1701_Fresh_Examination_of_LWR_Pro-
liferation_Dangers.pdf.  
377. See https://www.iaea.org/newscenter/statements/speech-at-conference-on-
national-strategy-for-the-peaceful-uses-of-nuclear-energy-in-tunisia.  
378. See https://www.iaea.org/newscenter/news/iaea-releases-projections-on-
global-nuclear-power-capacity-through-2050.  

http://npolicy.org/article_file/1701_Fresh_Examination_of_LWR_Proliferation_Dangers.pdf
http://npolicy.org/article_file/1701_Fresh_Examination_of_LWR_Proliferation_Dangers.pdf
https://www.iaea.org/newscenter/statements/speech-at-conference-on-national-strategy-for-the-peaceful-uses-of-nuclear-energy-in-tunisia
https://www.iaea.org/newscenter/statements/speech-at-conference-on-national-strategy-for-the-peaceful-uses-of-nuclear-energy-in-tunisia
https://www.iaea.org/newscenter/news/iaea-releases-projections-on-global-nuclear-power-capacity-through-2050
https://www.iaea.org/newscenter/news/iaea-releases-projections-on-global-nuclear-power-capacity-through-2050
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realistically, nonproliferation policy can only moderate the further 
spread of nuclear weapons at the margin. But if this was ever true, 
it is no longer so. There is nothing inevitable379 about the pace of 
nuclear expansion. World energy economics is in flux. A number of 
advanced European countries have rejected nuclear power. Japan’s 
program has been sharply curtailed in the wake of the Fukushima 
accident. Both Taiwan and South Korea have pledged to phase out 
their nuclear programs. And, after the cost of new US construction 
has soared out of sight, there are not going to be any large nuclear 
plants ordered in the United States. It looks as if nuclear power’s 
best days have come and gone. 

Regrettably, almost all academics and nongovernmental organiza-
tions in the field still buy into the "inevitable" thesis, and accept 
the Atoms-for-Peace mantra that has guided US policy on nuclear 
power expansion for decades. But nonproliferation policy does not 
have to be limited to fighting a rear-guard action to slow down the 
spread of nuclear weapons. Instead of relying on tenuous arguments 
to spread problematic nuclear plants, say in the Middle East, we 
should be guiding these countries to modern, non-nuclear energy 
solutions. The notion of nuclear energy as the preferred form and the 
gateway to national development, as enshrined in the Nonprolifera-
tion Treaty and supported by the IAEA, is an archaism. 

As for the seriousness of the current national security arguments to 
prop up nuclear industry, it is telling that the proponents don’t sug-
gest that the subsidies to protect national security should come from 
the defense sector. 

Not much in the way of American manufacture can come of the ar-
guments on increasing our exports of nuclear power plants as there 
are effectively no longer any American nuclear reactor exporters. 
Westinghouse, now bankrupt, is owned by Toshiba. GE’s nuclear 
export business is in partnership with Hitachi, which has the con-
trolling share. But our government’s, and specifically our Energy 

379. See https://thebulletin.org/dozen-reasons-economic-failure-nuclear-pow-
er11196.  

https://thebulletin.org/dozen-reasons-economic-failure-nuclear-power11196
https://thebulletin.org/dozen-reasons-economic-failure-nuclear-power11196
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Department’s, continued proselytizing in favor of a worldwide com-
mitment to nuclear power not only does not contribute to the success 
our nonproliferation policy, it undermines it.
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"The Nonproliferation Gold 
Standard: The New Normal?"380 

Victor Gilinsky and Henry Sokolski
Arms Control Association

October 2019

Negotiations on an agreement between the United States and 
Saudi Arabia for cooperation on "peaceful" nuclear tech-
nology have moved slowly for years, in large part because 

Saudi officials have insisted the nation retain an option to enrich 
uranium. They say this material will be used as fuel for the nuclear 
reactors Saudi Arabia plans to build, but uranium enrichment is one 
of two key technologies that open the door to manufacturing nuclear 
weapons, the other being reprocessing spent nuclear fuel to extract 
plutonium.

Saudi Arabia insists it will not accept the so-called gold standard, a 
promise to refrain from enriching or reprocessing, to which neigh-
boring United Arab Emirates (UAE) agreed in its bilateral agree-
ment for civil nuclear cooperation with the United States.

Saudi Arabia and its Washington supporters have cast the gold 
standard as an extreme, impractical, and unnecessary proposal. So 
strong was Saudi opposition that many in the nonproliferation com-
munity came to view the gold standard as an overly ambitious goal. 
In the last two years, however, crass Saudi behavior has begun to 
change minds. An official Saudi expression of interest in acquiring 
nuclear weapons if Iran follows that path; the brazen killing of Ja-

380. "The Nonproliferation Gold Standard: The New Normal?" by Victor Gilin-
sky and Henry Sokolski was first published by the Arms Control Association on 
October 2019, https://www.armscontrol.org/act/2019-10/features/nonprolifera-
tion-gold-standard-new-normal.

https://www.armscontrol.org/act/2019-10/features/nonproliferation-gold-standard-new-normal
https://www.armscontrol.org/act/2019-10/features/nonproliferation-gold-standard-new-normal
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mal Khashoggi, a commentator for The Washington Post; and the 
humanitarian costs of indiscriminate Saudi bombing of Yemen have 
all contributed to former gold-standard opponents believing it is ap-
propriate not just for Riyadh but across the board.

This does not mean that the White House will strike a deal with the 
gold standard or that Congress will have the strength to insist on it, 
but now, opponents will have some explaining to do.

In the most recent chapter of this saga, Saudi Arabia’s new energy 
minister, Prince Abdulaziz bin Salman, the first royal family mem-
ber to hold the job, explicitly told an energy conference in Dubai in 
September that the kingdom plans a nuclear program that includes 
uranium enrichment. Everyone knows what this means. As the sub-
head of a September 9 Al Jazeera story says, "It opens up [the] pos-
sibility of military use of uranium."381 

Abdulaziz knows full well the concern his remarks will produce 
in Congress, where everyone remembers the remark of his half-
brother, Crown Prince Mohammed bin Salman, that Saudi Arabia 
intends to match Iran in nuclear technology and if it comes to that, 
to match it bomb for bomb, and the crown prince’s involvement in 
Khashoggi’s ghastly murder. None of this seems to have inhibited 
Saudi officials in their belief that all that matters is their connection 
with the Trump White House.

U.S. Secretary of Energy Rick Perry announced his desire to meet 
the prince to discuss Saudi nuclear plans and a U.S.-Saudi nuclear 
cooperation agreement, also known as a 123 agreement, for the sec-
tion of the U.S. Atomic Energy Act that requires such agreements be-
fore the United States can provide civilian nuclear support to foreign 
nations. A September 4 letter to Saudi Arabia set out the baseline for 
any U.S.-Saudi agreement as requiring an additional protocol to the 
safeguards agreement Saudi Arabia has with the International Atom-
ic Energy Agency (IAEA). Such a protocol empowers the agency to 

381. "Saudi Arabia Wants to Enrich Uranium but the U.S. May Not Like That," 
Reuters, September 9, 2019.
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conduct more intrusive oversight of a nation’s nuclear activities and 
is something Saudi Arabia should have signed long ago, as most 
countries have. The letter also demanded that "the terms of the 123 
Agreement must contain a commitment by the kingdom to forgo any 
enrichment and reprocessing for the term of the agreement."382 This 
stipulation may cover U.S.-origin nuclear materials and technology 
only, but the language sounds like a demand that the kingdom forgo 
enrichment and reprocessing of any material for the duration of any 
nuclear cooperation agreement with the United States.

Past Avoidance of the Gold Standard

If so, this is real news. Historically, the United States has found the 
desire to increase nuclear sales to be more important than pursuing 
strict nonproliferation measures. The U.S. nuclear industry has ar-
gued that imposing the gold standard would make it impossible for 
it to compete with its nuclear supplier bugaboos, Russia and China. 
One collection after another of "geostrategic" thinkers has asserted 
that increasing U.S. nuclear exports was vital for national security, 
including for spreading the nonproliferation gospel, and that U.S. 
nuclear salesmen could not succeed if hobbled by unpopular non-
proliferation conditions.383 

The problems did not start with the Trump administration. In 2009 
the Obama administration had a brief success in getting the UAE, 
then planning a four-unit nuclear power project, to sign a gold stan-
dard agreement, as did Taiwan later. Other potential customers, 
however, balked, and the Obama administration stopped insisting 

382. Ari Natter, "U.S. Says Saudis Must Forgo Enrichment for Nuclear Sharing 
Deal," Bloomberg, September 18, 2019.
383. See, e.g., Energies Futures Initiative, "The U.S. Nuclear Energy Enterprise: 
A Key National Security Enabler," August 2017, https://energyfuturesinitia-
tive.org/s/EFI-nuclear-paper-17-Aug-2017.pdf; CSIS Commission on Nuclear 
Energy Policy in the United States, "Restoring U.S. Leadership in Nuclear En-
ergy," Center for Strategic and International Studies, June 2013, http://csis-prod.
s3.amazonaws.com/s3fs-public/legacy_files/files/publication/130614_Restorin-
gUSLeadershipNuclearEnergy_WEB.pdf.

https://energyfuturesinitiative.org/s/EFI-nuclear-paper-17-Aug-2017.pdf
https://energyfuturesinitiative.org/s/EFI-nuclear-paper-17-Aug-2017.pdf
https://csis-prod.s3.amazonaws.com/s3fs-public/legacy_files/files/publication/130614_RestoringUSLeadershipNuclearEnergy_WEB.pdf
https://csis-prod.s3.amazonaws.com/s3fs-public/legacy_files/files/publication/130614_RestoringUSLeadershipNuclearEnergy_WEB.pdf
https://csis-prod.s3.amazonaws.com/s3fs-public/legacy_files/files/publication/130614_RestoringUSLeadershipNuclearEnergy_WEB.pdf
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on the gold standard.

Rose Gottemoeller, the Obama administration’s undersecretary for 
arms control and international security, said she disliked the term 
"gold standard" because it implied other arrangements were less 
protective. They are. In 2013 she told the Nuclear Energy Institute, 
the nuclear industry’s trade association, that "nuclear exports are a 
key strategic asset." She quoted wildly optimistic estimates from 
international nuclear organizations of nuclear business as more than 
$500 billion over the next 10 years "with the potential to generate 
more than $100 billion in U.S. exports and thousands of new jobs." 
She assured the industry group that the Obama administration cre-
ated a "Team USA" and a new position, director of nuclear energy 
policy, to help sell nuclear technology abroad. It was all music to 
their ears.384 

With regard to the gold standard, U.S. Department of State officials 
always preferred case-by-case negotiation of nuclear agreements so 
they could balance regional interests with global ones such as non-
proliferation. Regional bureaus almost invariably won out. Nonpro-
liferation conditions were often replaced by what the department 
liked to call their "functional equivalents," which they hardly ever 
were.

Then came the Trump administration and its exceptional chummi-
ness with Saudi Arabia, which described plans to build 16 nuclear 
power plants. Although unlikely to happen, the Saudi plan dangled 
the possibility of a $100 billion sale, attracting industry moths to 
flame, such as IP3 International, a firm heavy with retired gener-
als and admirals, none of whom apparently had any nuclear back-
ground. What they did have was powerful White House connec-
tions, and IP3 is now pushing for a U.S. nuclear comeback by way 
of nuclear exports to the Middle East, expanding the goal beyond 
Saudi Arabia to a U.S. nuclear "Marshall Plan" for the entire region.

384. Rose Gottemoeller, "Geopolitics and Nuclear Energy: The View From the 
State Department" (remarks before the Nuclear Energy Institute, Washington 
DC, May 15, 2013), https://2009-2017.state.gov/t/us/209768.htm.

https://2009-2017.state.gov/t/us/209768.htm
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With these mouthwatering prospects, the Trump White House was 
ready to relax nonproliferation standards and especially ready to 
give Saudi officials what they wanted in a nuclear export agreement, 
specifically, no prohibition on Saudi uranium enrichment. Trump 
officials repeated the old arguments that it was better to be in the 
nuclear trade to have a say in the international rules and, besides, 
how could you ignore the possibility of billions in sales to Saudi 
Arabia and the Middle East generally. The fix appeared to be in, but 
then three things happened.

Trump Administration Changes Strategy

First, during an April 2018 U.S. visit, the Saudi crown prince, the 
nation’s effective ruler, told a CBS interviewer emphatically that if 
rival Iran acquired a nuclear weapon, Saudi Arabia would get one 
too and quickly: "Saudi Arabia does not want to acquire any nuclear 
bomb, but without a doubt if Iran developed a nuclear bomb, we will 
follow suit as soon as possible."385 This policy put Saudi interest in 
"peaceful" uranium enrichment in a rather different light. No party 
to the nuclear Nonproliferation Treaty (NPT) had ever spoken this 
way, and the prince’s impetuous comments suggested the possibil-
ity that matching Iran on nuclear weapons might mean getting there 
first.

That was apparently too much even for the Trump administration 
and for many in Congress. In May 2018, Secretary of State Mike 
Pompeo stated that Saudi officials "have said they want a peaceful 
nuclear energy program, and we have told them we want a gold-
standard section 123 Agreement from them, which would not permit 
them to enrich. That is simply all I’ve asked of Iran, as well."386 

385. "Saudi Crown Prince Mohammed bin Salman Says His Country Could 
Develop Nuclear Weapons," 60 Minutes, March 15, 2018, https://www.cbs.com/
shows/cbs_evening_news/video/aeuk1o7dQ9giEQdPIqjewrAhU7wjA_8f/saudi-
crown-prince-mohammed-bin-salman-says-his-country-could-develop-nuclear-
weapons/.
386. Steve Mufson, "Pompeo: Saudis Must Not Enrich Uranium If It Seeks 

https://www.cbs.com/shows/cbs_evening_news/video/aeuk1o7dQ9giEQdPIqjewrAhU7wjA_8f/saudi-crown-prince-mohammed-bin-salman-says-his-country-could-develop-nuclear-weapons/
https://www.cbs.com/shows/cbs_evening_news/video/aeuk1o7dQ9giEQdPIqjewrAhU7wjA_8f/saudi-crown-prince-mohammed-bin-salman-says-his-country-could-develop-nuclear-weapons/
https://www.cbs.com/shows/cbs_evening_news/video/aeuk1o7dQ9giEQdPIqjewrAhU7wjA_8f/saudi-crown-prince-mohammed-bin-salman-says-his-country-could-develop-nuclear-weapons/
https://www.cbs.com/shows/cbs_evening_news/video/aeuk1o7dQ9giEQdPIqjewrAhU7wjA_8f/saudi-crown-prince-mohammed-bin-salman-says-his-country-could-develop-nuclear-weapons/
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The mention of Iran reflects the realization that it is inconsistent to 
demand Tehran refrain from enriching while giving the green light 
to Saudi Arabia at the same time. In a June hearing of the House 
Science Committee, Rep. Brad Sherman (D-Calif.) pressed Perry on 
conditions on exports to Saudi Arabia. Perry testified they would in-
clude acceptance of enhanced IAEA inspection under an additional 
protocol. He also promised to share with the committee "810" au-
thorizations, which cover intangible nuclear technology transfers. 
The Energy Department had kept several such authorizations for 
transfers to Saudi Arabia from Congress in violation of the law. 
Perry also said it was the U.S. position that South Korean reactor 
technology has a sufficient U.S. component that Saudi Arabia would 
need a U.S.-Saudi 123 agreement to receive Korean reactors.387 

Concern over Saudi Arabia escalated in October 2018 when the 
crown prince was deeply implicated in the Khashoggi murder in 
the Saudi consulate in Istanbul. The murder and subsequent bra-
zen official Saudi lying by their ambassador in Washington, Khalid 
bin Salman; Foreign Minister Adel Al-Jubeir; and the crown prince 
himself made clear that Saudi Arabia could not follow international 
rules reliably or be trusted with nuclear technology.

The third development relates to Israel, which has aligned more 
closely with Saudi Arabia as part of a U.S.-Israeli-Saudi phalanx 
to reduce Iran’s influence. After hearing the crown prince’s expres-
sion of nuclear interest, however, Israeli Prime Minister Benjamin 
Netanyahu reportedly told President Donald Trump in March 2019 
that Israel wanted Saudi Arabia to forswear enrichment and repro-
cessing, that is, agree to the gold standard: "If you do go ahead [with 
a U.S.-Saudi agreement], at least don’t let Riyadh enrich its own 
uranium."388 

Civilian Nuclear Cooperation," The Washington Post, May 24, 2018. 
387. Matthew Daly, "Energy Chief Perry OKs Deal to Share Nuke Tech With 
Saudis," Associated Press, March 28, 2019.
388. "Netanyahu Said to Ask Trump Not to Sell Saudis Nuclear Reac-
tors," Times of Israel, March 9, 2018. 
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These new developments appear to have convinced key U.S. nuclear 
export promoters that they could no longer barrel their way past the 
gold standard. Senator Lindsey Graham (R-S.C.) and retired Army 
General Jack Keane proposed in July 2019 that all countries in the 
Middle East, including Iran and Saudi Arabia, should abide by the 
gold standard and, if they do, they should all be equally eligible for 
nuclear power plants.

"The U.S. could begin supplying fuel rods for nuclear reactors 
throughout the Arab world. Dozens of nations already operate under 
similar nuclear frameworks," they wrote. "Under this proposal, Iran 
could become a legitimate nuclear-power nation with all the benefits 
of following international rules. But under no circumstances would 
it be permitted to enrich nuclear material for the purpose of building 
a weapon."389 

Their generosity is tempered by their expectation that Iran will re-
fuse the offer, and it does not encompass a gold standard require-
ment for Israel. Graham was quoted in August saying, "I’m not talk-
ing about Israel. They’re in their own sort of…category."390 That is, 
they already have bombs. Even with these qualifications, it is an 
extraordinary proposal considering who it is making it.

No senator has been more on board with the U.S.-Israeli-Saudi front 
to crush Iran than Graham, and no firm has argued more vigor-
ously against tough nonproliferation requirements, most especially 
for Saudi Arabia, than IP3, of which Keane is a director. Not only 
that, but Graham co-sponsored a bill with a Democratic senator to 
prohibit the Export-Import Bank from financing nuclear exports to 
Saudi Arabia unless it complies with the gold standard.391 

389. Lindsey Graham and Jack Keane, "Call Iran’s Bluff With an Offer of Nucle-
ar Power," The Wall Street Journal, July 14, 2019.
390. Erin Banco and Asawin Suebsaeng, "Team Trump Turns to Lindsey Gra-
ham to Cut an Iran Deal," The Daily Beast, August 1, 2019, https://www.thedai-
lybeast.com/team-trump-turns-to-lindsey-graham-to-cut-an-iran-deal.
391. Preventing Nuclear Proliferation in Saudi Arabia Act of 2019, S. 2338, 
116th Cong. (2019). 

https://www.thedailybeast.com/team-trump-turns-to-lindsey-graham-to-cut-an-iran-deal
https://www.thedailybeast.com/team-trump-turns-to-lindsey-graham-to-cut-an-iran-deal


427Chapter 3

There is undoubtedly another element in this shift by the exporters: 
the realization that the United States no longer has the capacity for 
major nuclear exports. The last major nuclear vendor, Westinghouse, 
had Japanese owners for years. It recently went through bankruptcy 
and is now a Canadian company and a shadow of its former self. The 
main export of power reactors to Saudi Arabia will likely come from 
South Korea, which is building the four units for the UAE. Signifi-
cantly, IP3, which styles itself as an "integrator" of nuclear projects, 
is now looking to piggyback on a South Korean-Saudi deal. Broad 
congressional support for U.S. participation in expanding nuclear 
energy use in the Middle East is no longer possible without agree-
ments that incorporate the gold standard.

Why Nuclear in Saudi Arabia?

This leaves the question whether it makes sense to export any power 
reactors to the Middle East, unsettled as it is, and to Saudi Arabia 
in particular. The technology will always be tempting to would-be 
bombmakers. Even the gold standard is just a promise after all. Can 
a murderous medieval dictatorship such as Saudi Arabia be trusted 
to keep such a promise? How would the Washington respond if Ri-
yadh reneged? The lack of constructive answers suggests that it is 
best to discourage all nuclear technology transfers to the region and 
the United States should not participate in exports.

The region also has a history of attacks on nuclear facilities. The 
recent missile attack against the kingdom’s massive refineries at 
Abqaiq suggests additional vulnerabilities and risks. Nuclear power 
reactors are generally designed to cope with aircraft crashes, but ac-
curate missiles with sizeable warheads are another matter.

Finally, nuclear technology does not make economic sense in view 
of the availability of sunshine and natural gas. The UAE has an-
nounced that it will now concentrate on renewable energy projects, 
whose costs have decreased dramatically while nuclear costs have 
roughly doubled since the UAE bought its nuclear power plants. 
Plus, Abu Dhabi has ready access to enormous supplies of natural 



Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky428

gas. For these reasons, the UAE has no plans to build any additional 
reactors.

Nevertheless, if there are to be nuclear exports to the Middle East, a 
gold standard provides welcome protection, and it should be a stan-
dard provision of nuclear cooperation agreements. Just two years 
ago, no one in Washington would have bet the gold standard for 
civilian nuclear energy cooperation would survive as a serious pro-
posal, but now its value is broadly understood, and the burden of 
proof lies with those who oppose it.
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"Taking Erdogan’s critique of 
the Nuclear Non-Proliferation 

Treaty seriously"

Victor Gilinsky and Henry Sokolski 
Bulletin of the Atomic Scientists

November 14, 2019

Over the years, the Nuclear Non-Proliferation Treaty (NPT) 
has taken heavy fire both from enemies and friends, but re-
cently there has been nothing so sharp as the criticism that 

Turkish President Recep Erdogan delivered September 24 in a UN 
General Assembly speech.392 It deserves much more attention than it 
got because it reflects a continued loss of respect, on the part of key 
NPT-member states, for the treaty’s no-nuclear-weapons pledge.

Erdogan’s speech, mainly focused on Syria, began with an impas-
sioned criticism of the existing world order, specifically the exalta-
tion of the five states that, by virtue of possessing nuclear weapons, 
have in his view an outsize role in determining "the fate of human-
ity." He stretched out the fingers of his right hand and, to wide ap-
plause from the General Assembly, said, "The world is bigger than 
five."

The inequality between states with nuclear weapons and those with-
out, Erdogan argued, was a principal factor in undermining the in-
ternational balance. Those with weapons of mass destruction abuse 
their privileged status by using it to gain leverage in crises. This, he 
said, violates principles of justice and equality: "Nuclear [military] 
power should be forbidden for all or should be permissible for all."

392. See https://youtu.be/40jXJhEa7jw. 

https://youtu.be/40jXJhEa7jw
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It is not the first time that Erdogan has said393 it was intolerable that 
others have nuclear weapons, and Turkey does not. While he makes 
the point generally, he is surely thinking of the Middle East, where 
Israel has a nuclear weapons monopoly, and Turkey is constrained 
by its NPT pledge.

One could pass off his complaints as those of a would-be dictator 
deluded by visions of Turkey’s grandeur—he built himself a 1,000-
room palace, after all—and obsessed with becoming the leader of 
the Muslim world. But whatever his faults, Erdogan is a serious per-
son. He laid out in his speech what he wanted in Syria, and weeks 
later he sent his army in to take it. Of course, Turkey is only just con-
structing its first nuclear power reactors—but we should not under-
estimate Turkey’s industrial abilities once engaged. And we should 
not take Erdogan’s criticism of the NPT arrangement as idle talk.

To understand how fast things are changing, recall the shock that ac-
companied Saudi Crown Prince Mohammed bin Salman’s 2018 an-
nouncement394 that his country would rapidly get the bomb if Iran 
did. But the predicate for Saudi action was still narrow. Erdogan 
goes much further; he attacks the foundation of the NPT.

One cannot recall another national leader of a country that signed 
the NPT’s no-nuclear-weapons pledge who insisted publicly on the 
right to have the Bomb if any other countries have it. Surely other 
leaders thought the same, but considered it unacceptable to say so in 
public, and this restraint helped to protect the treaty.

The hypocrisies of the leading countries have not helped temper dis-
satisfaction with the NPT.395 A good example is the sweet deal the 

393. See https://www.reuters.com/article/us-turkey-nuclear-erdogan/erdogan-
says-its-unacceptable-that-turkey-cant-have-nuclear-weapons-idUSKC-
N1VP2QN. 
394. See https://www.cbsnews.com/news/saudi-crown-prince-mohammed-bin-
salman-iran-nuclear-bomb-saudi-arabia/. 
395. See https://thebulletin.org/2019/09/is-it-time-to-ditch-the-npt/. 

https://www.reuters.com/article/us-turkey-nuclear-erdogan/erdogan-says-its-unacceptable-that-turkey-cant-have-nuclear-weapons-idUSKCN1VP2QN
https://www.reuters.com/article/us-turkey-nuclear-erdogan/erdogan-says-its-unacceptable-that-turkey-cant-have-nuclear-weapons-idUSKCN1VP2QN
https://www.reuters.com/article/us-turkey-nuclear-erdogan/erdogan-says-its-unacceptable-that-turkey-cant-have-nuclear-weapons-idUSKCN1VP2QN
https://www.cbsnews.com/news/saudi-crown-prince-mohammed-bin-salman-iran-nuclear-bomb-saudi-arabia/
https://www.cbsnews.com/news/saudi-crown-prince-mohammed-bin-salman-iran-nuclear-bomb-saudi-arabia/
https://thebulletin.org/2019/09/is-it-time-to-ditch-the-npt/
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Bush administration gave India396—essentially full access to the nu-
clear fuel and equipment market—despite India’s fierce opposition 
to the NPT from the beginning. The United States then pressured 
other suppliers to extend India the same generous terms, which, by 
reasonable lights, should not have been extended to any country out-
side the treaty.

But nowhere is the hypocrisy of the five NPT-recognized nuclear 
weapons countries on greater display than in relations with Israel. 
Despite Israel’s nuclear delivery triad of US-supplied airplanes, 
French-designed rockets, and German-supplied submarines, the 
pretense continues that no one knows anything about Israeli nuclear 
weapons.397 The United States uses its Security Council veto and 
diplomatic muscle to shut down any inquiry into Israel’s nuclear 
activities. Is it surprising that countries such as Turkey, living in the 
shadow of those weapons, lose respect for US protestations about its 
devotion to the principles of the NPT?

None of the nuclear powers shows any interest in negotiating an end 
to its own nuclear weapons. The countries that have them cling to 
them because of their potency, but also because of the status they 
confer. Instead of being a vehicle for the eventual elimination of 
the weapons, the NPT has become—or many countries see it as—a 
means for perpetuating the division between those that have them 
and those that don’t.

Most countries don’t seek nuclear weapons, but a significant hand-
ful of NPT members, worried about coping with existing or poten-
tial nuclear-armed neighbors, have begun to contemplate nuclear 
weapon status. Battered and weak as it is, and lacking any enforce-
ment mechanism, the NPT, nevertheless has a certain hard-to-define 
political significance in restraining members’ nuclear weapon am-
bitions, and it deserves strong support. For one thing, a country’s 
membership allows internal political forces opposed to nuclear 

396. See https://thebulletin.org/2016/02/taking-stock-the-us-india-nuclear-deal-
10-years-later/. 
397. See https://www.tandfonline.com/doi/full/10.1177/0096340214555409. 

https://thebulletin.org/2016/02/taking-stock-the-us-india-nuclear-deal-10-years-later/
https://thebulletin.org/2016/02/taking-stock-the-us-india-nuclear-deal-10-years-later/
https://www.tandfonline.com/doi/full/10.1177/0096340214555409
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weapons to operate and make their weight felt. You can see this in 
nuclear-capable countries like Japan and South Korea. And the pres-
ence of International Atomic Energy Agency inspectors is impor-
tant, too, and would be lost in most cases in the event of collapse of 
the treaty, which could happen after some number of withdrawals.

Although the NPT has exhibited a surprising resilience, it cannot 
hang together indefinitely if it loses respect. However questionable 
his motives, Erdogan is not wrong when he says that the NPT re-
flects the state of affairs a half century ago (and as regards the UN 
Security Council, that of three-quarters of a century ago), and that 
the treaty needs renewal. He and other leaders are not going to let go 
of this belief. An important element of NPT renewal398 is restoring 
the treaty’s stated goal—eliminating nuclear weapons—and there-
by restoring respect for the treaty among the non-nuclear weapon 
countries that increasingly press the boundaries of their non-nuclear 
status.

In truth, it is difficult to imagine progress on nuclear disarmament in 
the immediate future. Still, the goal has to amount to more than the 
empty words that express it now. However slowly, the international 
community needs to begin moving in the right direction, which it is 
not doing today.

A good place to start is the Middle East, where one country, Israel, 
has nuclear weapons, and three—Iran, Saudi Arabia, and Turkey—
are in the "potential" category. In October 2018 the UN General 
Assembly voted399 to convene a conference on the establishment of 
a Middle East zone free of nuclear weapons and other weapons of 
mass destruction.400 It will take place in New York, on November 18 
to November 22. Although many countries abstained during the vote, 
only one country, Micronesia, joined Israel and the United States to 

398. See https://thebulletin.org/2019/10/no-it-is-not-time-to-ditch-the-npt/. 
399. See http://reachingcriticalwill.org/images/documents/Disarmament-
fora/1com/1com18/resolutions/L22Rev1.pdf. 
400. See https://thebulletin.org/2013/12/a-third-way-toward-a-wmd-free-middle-
east/. 

https://thebulletin.org/2019/10/no-it-is-not-time-to-ditch-the-npt/
http://reachingcriticalwill.org/images/documents/Disarmament-fora/1com/1com18/resolutions/L22Rev1.pdf
http://reachingcriticalwill.org/images/documents/Disarmament-fora/1com/1com18/resolutions/L22Rev1.pdf
https://thebulletin.org/2013/12/a-third-way-toward-a-wmd-free-middle-east/
https://thebulletin.org/2013/12/a-third-way-toward-a-wmd-free-middle-east/
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oppose convening a conference. The US representative told401 the 
General Assembly that in the "absence of the participation of all re-
gional states" (that is, in view of Israel’s declared nonparticipation), 
the US government "will not attend the conference, and it will view 
any outcome as illegitimate."

Maybe it’s time for the United States to show a little respect to the 
opinion of mankind and at least go and listen.

401. See https://www.un.org/press/en/2019/gadis3637.doc.htm. 

https://www.un.org/press/en/2019/gadis3637.doc.htm
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"Small military nuclear   
reactors: In need of global 

safeguards"

Victor Gilinsky and Henry Sokolski
Bulletin of Atomic Scientists

June 3, 2020

The US Defense Department recently awarded three con-
tracts402 totaling $40 million to kick off a design competition 
to build small mobile nuclear reactors that can "be forward 

deployed with forces outside the continental United States," includ-
ing at "remote operating bases." The notion of small reactors accom-
panying troops in battle raises all sorts of military, logistical, and in-
ternational legal issues.403 But one that has received little attention is 
that the program shines a light on a growing loophole in the Nuclear 
Non-Proliferation Treaty (NPT).

It goes without saying that, if the program ever comes to fruition, 
such reactors on US military bases would not be subject to inspec-
tions by the International Atomic Energy Agency (IAEA)—the or-
ganization that helps implement the NPT. America’s special agree-
ment with the agency takes account of the United States’ nuclear 
weapon status, and so excludes it from international inspection ac-
tivities related to national security.

It may surprise readers unacquainted with the finer points of the 
NPT, though, that, in principle, non-nuclear weapon states could 
get a similar deal. The treaty does not prohibit non-nuclear weapon 
states from engaging in all military applications of nuclear energy, 

402. See https://www.defensenews.com/smr/nuclear-arsenal/2020/03/09/penta-
gon-to-award-mobile-nuclear-reactor-contracts-this-week/. 
403. See https://thebulletin.org/2019/02/the-pentagon-wants-to-boldly-go-
where-no-nuclear-reactor-has-gone-before-it-wont-work/. 

https://www.defensenews.com/smr/nuclear-arsenal/2020/03/09/pentagon-to-award-mobile-nuclear-reactor-contracts-this-week/
https://www.defensenews.com/smr/nuclear-arsenal/2020/03/09/pentagon-to-award-mobile-nuclear-reactor-contracts-this-week/
https://thebulletin.org/2019/02/the-pentagon-wants-to-boldly-go-where-no-nuclear-reactor-has-gone-before-it-wont-work/
https://thebulletin.org/2019/02/the-pentagon-wants-to-boldly-go-where-no-nuclear-reactor-has-gone-before-it-wont-work/
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only those that involve nuclear explosives. And each safeguards 
agreement between a country and the IAEA includes a provision 
that describes this possibility.

Here is how the loophole arises: Article II of the NPT404 obligates 
non-nuclear weapon states to not obtain nuclear weapons. Article 
III requires IAEA safeguards "for the exclusive purpose of verifica-
tion" of each country’s NPT obligations—the obligations being to 
not divert nuclear energy from peaceful uses to nuclear weapons or 
nuclear explosives.

The obligation does not extend to non-explosive military appli-
cations, so neither do IAEA safeguards or inspections. The safe-
guards agreement405 that all non-nuclear weapon states adopt with 
the IAEA contains a paragraph whose title says it all: "Non-Applica-
tion Of Safeguards To Nuclear Material To Be Used In Non-Peaceful 
Activities." The paragraph imposes a number of restrictions on the 
removal of nuclear materials from IAEA oversight for "non-peace-
ful" uses, although it still leaves a good deal open to interpretation.

That includes the dividing line between peaceful and non-peaceful. 
That the NPT has a problem defining "peaceful uses" should be clear 
from the treaty’s Article V, which speaks of "peaceful applications of 
nuclear explosions." Former Brazilian ambassador Sergio Duarte, 
who speaks with authority as he was president of the 2005 NPT 
Review Conference and, before that, chairman of the IAEA Board 
of Governors, recently wrote, "There is no definition406 of ‘peaceful 
uses’ in any multilateral treaty on non-proliferation."

The possibility of non-explosive military use of nuclear energy by 
non-weapon states is not just an academic matter—the Brazilian 
Navy is developing a nuclear-powered submarine and expects its 

404. See https://www.un.org/disarmament/wmd/nuclear/npt/text. 
405. See https://www.iaea.org/sites/default/files/publications/documents/in-
fcircs/1972/infcirc153.pdf. 
406. See https://thebulletin.org/2019/04/brazilian-nuclear-policy-under-bolson-
aro/. 

https://www.un.org/disarmament/wmd/nuclear/npt/text
https://www.iaea.org/sites/default/files/publications/documents/infcircs/1972/infcirc153.pdf
https://www.iaea.org/sites/default/files/publications/documents/infcircs/1972/infcirc153.pdf
https://thebulletin.org/2019/04/brazilian-nuclear-policy-under-bolsonaro/
https://thebulletin.org/2019/04/brazilian-nuclear-policy-under-bolsonaro/
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reactor to be exempt from inspection while the submarine is operat-
ing. This should draw attention to the extent of the non-explosive 
use exception: Would such an exception apply equally to a land-
based military reactor? Could a country just put a military label on 
a power reactor and thereby curtail international inspection? What 
about nuclear fuel cycle facilities?

To its credit, the IAEA insists on the narrowest interpretation, and 
has asserted for example that a naval submarine’s nuclear fuel on 
land is subject to inspection, to which Brazil has agreed. But other 
countries might well insist on a broader interpretation of what mili-
tary or non-peaceful activities involve.

What’s curious is Brazil insists that submarine propulsion, even if 
done by its armed services, is itself a peaceful activity. This seems 
to be necessary for Brazil to maintain consistency with its adherence 
to the Latin American Tlatelolco treaty, pursuant to which (Article 
1): "The Contracting Parties hereby undertake to use exclusively for 
peaceful purposes the nuclear material and facilities which are un-
der their jurisdiction." Hence the strange situation in which Brazil 
insists the submarine’s propulsion is peaceful, which would seem to 
require constant coverage by IAEA inspection, whereas the IAEA 
regards the activity as non-peaceful, and therefore eligible for an 
exemption.

Brazil’s submarine program is moving slowly, and it has not yet 
asked the IAEA for a definitive ruling, which allows time to re-
solve the issue. So far no other non-nuclear weapon countries be-
sides Iran407 and South Korea408 have indicated interest in pursuing 
nuclear-powered submarines. The truth is that today non-nuclear 
submarines are superior for most tasks involving coastal waters. Is-
rael, for example, has chosen to base its nuclear deterrent on diesel-
electric powered German Dolphin submarines. So, unless a country 

407. See https://navaltoday.com/2020/04/16/iranian-navy-building-nuclear-pow-
ered-submarine-is-a-top-priority/. 
408. See https://www.navyrecognition.com/index.php/news/defence-news/2019/
october/7585-south-korea-navy-to-acquire-two-nuclear-power-submarine.html. 

https://navaltoday.com/2020/04/16/iranian-navy-building-nuclear-powered-submarine-is-a-top-priority/
https://navaltoday.com/2020/04/16/iranian-navy-building-nuclear-powered-submarine-is-a-top-priority/
https://www.navyrecognition.com/index.php/news/defence-news/2019/october/7585-south-korea-navy-to-acquire-two-nuclear-power-submarine.html
https://www.navyrecognition.com/index.php/news/defence-news/2019/october/7585-south-korea-navy-to-acquire-two-nuclear-power-submarine.html
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has world-wide ambitions, it makes little sense to opt for nuclear 
submarines. But for those who have the resources, nuclear-powered 
submarines still offer an opportunity to join an exclusive and presti-
gious club. And even just announcing interest in nuclear submarines 
offers a semblance of a rationale for a domestic uranium enrichment 
industry.

The US program will probably go nowhere beyond the initial con-
tracts. The real motivation apparently stems not from military need 
but from the Energy Department’s desperate attempt to use Defense 
Department funds to keep a US nuclear reactor manufacturing in-
dustry alive.409 In any case, it’s doubtful that the Defense Depart-
ment even thought about the implications of the program for the 
NPT.

The State Department describes the NPT as "the cornerstone of the 
nuclear nonproliferation regime," and says, "The United States re-
mains dedicated to preserving and strengthening the nuclear nonpro-
liferation regime, on which the treaty is based." Whether or not the 
US small military reactors go forward, or the Brazilian submarines 
get built, the effect of treating exemptions from the NPT as normal 
and acceptable undermines the treaty. With the NPT Review Con-
ference slated for early next year,410 this is the time411 to clarify these 
issues with a view to eliminating the IAEA exception to inspections 
of non-explosive military applications of nuclear energy. 

409. See https://www.the-american-interest.com/2020/05/15/the-nuclear-indus-
try-at-the-feeding-trough/. 
410. See https://thebulletin.org/2020/05/covid-19-has-given-the-2020-npt-
review-conference-a-reprieve-lets-take-advantage-of-it/. 
411. See https://fas.org/wp-content/uploads/media/Naval-Nuclear-Propulsion-
and-IAEA-Safeguards.pdf. 

https://www.the-american-interest.com/2020/05/15/the-nuclear-industry-at-the-feeding-trough/
https://www.the-american-interest.com/2020/05/15/the-nuclear-industry-at-the-feeding-trough/
https://thebulletin.org/2020/05/covid-19-has-given-the-2020-npt-review-conference-a-reprieve-lets-take-advantage-of-it/
https://thebulletin.org/2020/05/covid-19-has-given-the-2020-npt-review-conference-a-reprieve-lets-take-advantage-of-it/
https://fas.org/wp-content/uploads/media/Naval-Nuclear-Propulsion-and-IAEA-Safeguards.pdf
https://fas.org/wp-content/uploads/media/Naval-Nuclear-Propulsion-and-IAEA-Safeguards.pdf
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"Trump’s new foreign   
investment agency: Itching to 
build on nuclear quicksand"

Victor Gilinsky and Henry Sokolski 
Bulletin of the Atomic Scientists

July 17, 2020

In 2018 a Republican Congress, with strong Democratic support, 
created the US International Development Finance Corpora-
tion412 to "provide the developing world with financially sound 

alternatives to unsustainable and irresponsible state-directed initia-
tives." That’s government-speak for competing with China’s Belt 
and Road initiative. It didn’t take very long, however, for the new 
agency to fall in line with an irresponsible state-directed initiative 
of its own—the Trump administration’s all-out effort to encourage 
nuclear exports.

In June, the agency, whose own rules prohibit413 financing nuclear 
exports, proposed414 to fling the doors open to such financing, with-
out limiting its scope to the agency’s mission to help the economies 
of the lower income countries with modest, environmentally sen-
sible projects. There is no hint on what sorts of conditions415 would 
apply on funding nuclear reactors. Would the country have to have 
a system of safety regulation? Would it have to meet security re-
quirements? Would it have to allow international inspections? It 
isn’t even clear whether the agency’s support would be limited to 
US reactor exports, and therefore subject to the requirements of the 

412. See https://www.dfc.gov/who-we-are. 
413. See https://www.dfc.gov/sites/default/files/media/documents/DFC_ESPP_
NUCLEAR_Redlines_for_NOTICE (6.10.2020).pdf. 
414. See https://www.hlnewnuclear.com/2020/06/us-government-proposes-to-
lift-ban-on-financing-nuclear-energy-projects-overseas/. 
415. See http://npolicy.org/article.php?aid=1483&rtid=4. 

https://www.dfc.gov/who-we-are
https://www.dfc.gov/sites/default/files/media/documents/DFC_ESPP_NUCLEAR_Redlines_for_NOTICE%20(6.10.2020).pdf
https://www.dfc.gov/sites/default/files/media/documents/DFC_ESPP_NUCLEAR_Redlines_for_NOTICE%20(6.10.2020).pdf
https://www.hlnewnuclear.com/2020/06/us-government-proposes-to-lift-ban-on-financing-nuclear-energy-projects-overseas/
https://www.hlnewnuclear.com/2020/06/us-government-proposes-to-lift-ban-on-financing-nuclear-energy-projects-overseas/
http://npolicy.org/article.php?aid=1483&rtid=4
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Atomic Energy Act’s Section 123416 or whether they could also cover 
equipment purchases from other suppliers. Such details determine 
whether a federal bureaucracy is constrained to act responsibly, or 
whether it is free to cater to the latest whims of the White House.

To justify its proposed action, the agency relies on the administra-
tion’s ritual talking points—that nuclear exports will "offer417 an al-
ternative to the financing of authoritarian regimes while advancing 
US nonproliferation safeguards and supporting US nuclear com-
petitiveness." These pearls are straight out of the administration’s 
April 2020 interagency report418  "Restoring America’s Competitive 
Nuclear Energy Advantage."

So are the agency’s assurances419 that advanced "small modular 
reactors" and "microreactors" will have significantly lower costs 
than existing nuclear power plants and "could help deliver a zero-
emission, reliable, and secure power source to developing countries, 
promoting economic growth and affordable energy access in under-
served communities." This is all pie in the sky: None of these plants 
have been built, and their characteristics and economics are specu-
lative.420

But if the proposed change is restricted to small reactors or mi-
croreactors, the nuclear industry’s influential registered lobby, the 
Nuclear Energy Institute, hasn’t heard about it. The Institute’s presi-
dent crowed421 her unqualified approval: "The US International De-
velopment Finance Corporation’s proposed policy change to lift its 
legacy prohibition on nuclear energy projects supports the develop-

416. See https://www.energy.gov/nnsa/123-agreements-peaceful-cooperation. 
417. See https://www.dfc.gov/media/press-releases/dfc-begins-public-comment-
period-proposed-change-nuclear-energy-policy. 
418. See https://www.energy.gov/sites/prod/files/2020/04/f74/Restoring 
America%27s Competitive Nuclear Advantage_1.pdf. 
419. See https://www.dfc.gov/media/press-releases/dfc-begins-public-comment-
period-proposed-change-nuclear-energy-policy. 
420. See https://thebulletin.org/2014/01/are-small-nuclear-reactors-the-answer/. 
421. See https://www.nei.org/news/2020/dfc-proposes-end-prohibition-nuclear-
energy. 

https://www.energy.gov/nnsa/123-agreements-peaceful-cooperation
https://www.dfc.gov/media/press-releases/dfc-begins-public-comment-period-proposed-change-nuclear-energy-policy
https://www.dfc.gov/media/press-releases/dfc-begins-public-comment-period-proposed-change-nuclear-energy-policy
https://www.energy.gov/sites/prod/files/2020/04/f74/Restoring%20America%27s%20Competitive%20Nuclear%20Advantage_1.pdf
https://www.energy.gov/sites/prod/files/2020/04/f74/Restoring%20America%27s%20Competitive%20Nuclear%20Advantage_1.pdf
https://www.dfc.gov/media/press-releases/dfc-begins-public-comment-period-proposed-change-nuclear-energy-policy
https://www.dfc.gov/media/press-releases/dfc-begins-public-comment-period-proposed-change-nuclear-energy-policy
https://thebulletin.org/2014/01/are-small-nuclear-reactors-the-answer/
https://www.nei.org/news/2020/dfc-proposes-end-prohibition-nuclear-energy
https://www.nei.org/news/2020/dfc-proposes-end-prohibition-nuclear-energy
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ment of clean, reliable energy worldwide, helps countries reach their 
energy development goals, buttresses US national security, and can 
help level the playing field for US firms."

Nor does her response suggest any awareness that the agency’s fi-
nancing of nuclear projects will be limited to countries in the lower 
portion of the economic scale. "An increasing number of countries 
around the world that meet [the agency’s] project criteria are look-
ing to build new reactors or expand existing nuclear energy pro-
grams. Without robust financing to encourage partnership with the 
United States, well-funded, state-owned enterprises from China and 
Russia are filling this void."

The agency also announced the change with unusual haste. July 
10th marked the end of a 30-day public comment period. The agen-
cy’s own rules state422 that risky projects, say, a large industrial plant, 
"are disclosed to the public for a comment period of 60 days." Un-
der its current rules, nuclear reactors and parts fall in the riskiest 
category, under "Categorical Prohibitions." The proposed change 
involves not one risky project but an entire class of such projects, 
which would bounce from the forbidden category into the fully ac-
ceptable category. But for some reason the agency only saw fit to 
give half the normal time for public comment.

This whole affair is the latest expression of the administration’s or-
ganizing principle for nuclear energy policy—finding ways to loos-
en rules and to create subsidies to propel nuclear exports. This is 
supposed to energize the much-diminished domestic nuclear manu-
facturing sector. Since the whole policy doesn’t make any economic 
sense, the ultimate argument is based on the dogma: Come what 
may, we have to head off sales by our adversaries China and Russia.

The administration’s interest in the possible consequences of nuclear 
exports on the spread of nuclear weapons is pretty much limited to 

422. See https://www.dfc.gov/sites/default/files/media/documents/DFC_ESPP_
NUCLEAR_Redlines_for_NOTICE %286.10.2020%29.pdf. 

https://www.dfc.gov/sites/default/files/media/documents/DFC_ESPP_NUCLEAR_Redlines_for_NOTICE%20%286.10.2020%29.pdf
https://www.dfc.gov/sites/default/files/media/documents/DFC_ESPP_NUCLEAR_Redlines_for_NOTICE%20%286.10.2020%29.pdf
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simply asserting,423 in opposition to all common sense,424 that nucle-
ar exports, however loosely controlled,425 support our nonprolifera-
tion policies, because other suppliers—China and Russia—would 
offer even looser conditions. In other words, the administration pro-
poses a race to the bottom.

Here again, the agency parrots426 the party line: "This change could 
also offer an alternative to the financing of authoritarian regimes 
while advancing US nonproliferation safeguards and supporting US 
nuclear competitiveness."

The sad part is that the agency really does have a useful function in 
helping developing societies in healthy ways. And helping to avoid 
entanglement with China and Russia, fundamentally dictatorial and 
malevolent regimes, is an important part of that. But the agency’s 
role will not be fulfilled by imitating those regimes in their sales 
practices. The only ones who will profit will be the US companies 
that receive government subsidies.

The agency does have on its books good environmental, social, and 
economic criteria for evaluating projects. But will they be applied as 
intended? Its effort to quick march the comment process on chang-
ing its rules in a dramatic way, and relying on propagandistic ar-
guments, undermines confidence that they will be adhered to. The 
agency needs to return to the drawing board to reconsider the terms 
on which nuclear projects would fit in its portfolio, and whether they 
do at all.

Congress should closely supervise the project. The BUILD Act 

423. See http://www.energyintel.com/pages/eig_article.
aspx?DocId=1075717&NLID=104. 
424. See https://thebulletin.org/2018/09/nuclear-powers-weapons-link-cause-to-
limit-not-boost-exports/. 
425. See https://thebulletin.org/2018/02/no-to-a-permissive-us-saudi-nuclear-
deal/. 
426. See https://www.dfc.gov/media/press-releases/dfc-begins-public-comment-
period-proposed-change-nuclear-energy-policy. 
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that created the agency assigns427 oversight responsibilities to the 
Senate Foreign Relations and Appropriations committees as well 
as the House Foreign Affairs and Appropriations committees (Sec. 
1402(1)). They have their work cut out for them.

427. See https://www.dfc.gov/sites/default/files/2019-08/BILLS-115hr302_
BUILDAct2018.pdf. 

https://www.dfc.gov/sites/default/files/2019-08/BILLS-115hr302_BUILDAct2018.pdf
https://www.dfc.gov/sites/default/files/2019-08/BILLS-115hr302_BUILDAct2018.pdf
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Commentary: Nuclear 
Complacency in the Middle 

East and India

 Sasha Polakow-Suransky

Victor Gilinsky is one of the few scholar-practitioners com-
menting on contemporary U.S. nonproliferation policy to 
have lived through the key historical events undergirding 

current U.S. policies—for better or worse. Gilinsky served in three 
presidential administrations and has observed firsthand how policy 
errors made in the 1960s and 1970s continue to influence Washing-
ton’s decision-making decades later. 

In his many articles for the Bulletin of Atomic Scientists as well as in 
publications like the New York Times and Foreign Policy — where 
I have had the privilege of editing his work — Gilinsky has warned 
repeatedly of the dangers of continuing to stand by an unwritten 
agreement from the Nixon era regarding Israel’s well-known but 
officially unacknowledged "opaque" nuclear arsenal. As Gilinsky 
argued recently: "If Israel wants to maintain ambiguity about its 
nuclear arsenal — whether for national security or domestic bureau-
cratic reasons to avoid scrutiny — that is its business. But the United 
States’ acceptance or rejection of a muzzle on what it can say is now 
Biden’s business."

Unlike many observers denouncing the Israeli nuclear program, Gil-
insky’s critique of the Israeli atomic arsenal — and the U.S. govern-
ment’s protection of it — is not rooted in animosity toward Israel 
but in a defense of U.S. strategic interests which may have once 
been served by respecting Jerusalem’s wishes but are now threat-
ened by Washington’s stubborn insistence on clinging to an anti-
quated agreement made in 1969. 

///
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The 1969 meeting between Nixon and Israeli Prime Minister Golda 
Meir is now the stuff of legend — largely because no written record 
of the momentous occasion exists. But the conversation between the 
two leaders had consequences for the bilateral relationship that still 
linger: every U.S. president until Joe Biden (and possibly including 
him), has reportedly signed a letter pledging to remain mum on the 
existence and extent of the Israeli nuclear arsenal.

By 1969, U.S. intelligence was aware that Israel had crossed the 
nuclear threshold and, in some quarters, there were fears that they 
had done so using enriched uranium stolen from the Nuclear Materi-
als and Equipment Corporation (NUMEC) facility in Pennsylvania, 
whose president Zalman Shapiro had close ties with top Israeli of-
ficials and had hosted key Israeli intelligence leaders at the plant 
in 1968. Moreover, as Gilinsky notes, "Sloppy accounting and lax 
security made the plant easy to rob without detection."

Although the CIA suspected a diversion of enriched uranium as ear-
ly as 1965 — when Israel’s Dimona project was in full swing and 
Henry Kissinger believed428 that the country was well on its way to 
building a bomb while deceiving U.S. inspectors — it was not until 
1976 that the U.S. government began to seriously investigate the 
NUMEC case. The new U.S. Nuclear Regulatory Commission was 
then "in the process of writing licensing regulations for commercial 
fuel firms — of which NUMEC was one — and had heard rumors 
of possible theft in the 1960s from NUMEC’s Apollo facility," Gil-
insky, who served on the commission, recalls. "The NRC asked for a 
CIA briefing," at which he was present and where "Duckett startled 
the NRC group with CIA’s conclusion that the missing uranium was 
in Israeli bombs."

With this history in mind, in the early days after 1969, Kissinger 
was concerned about the risks an Israeli bomb presented in the 
Middle East. As Gilinsky noted in a 2012 paper for the U.S. Army 
War College, Kissinger ran a security review on the topic involving 

428. See https://nonproliferation.org/duplicity-and-self-deception-israel-the-
united-states-and-the-dimona-inspections/.  

https://nonproliferation.org/duplicity-and-self-deception-israel-the-united-states-and-the-dimona-inspections/
https://nonproliferation.org/duplicity-and-self-deception-israel-the-united-states-and-the-dimona-inspections/


Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky446

the White House, Pentagon, CIA, and State Department. "They all 
agreed that Israeli acquisition of nuclear weapons raised the pros-
pect of a more dangerous Middle East and undermined efforts to 
control proliferation worldwide. They also agreed that a major U.S. 
effort to stop the Israelis was justified. But they did not agree on 
what that meant," he wrote. 

What began as an effort to rein in Israel’s program eventually was 
watered down — becoming merely an effort to show the U.S. gov-
ernment was not complicit. "While we might ideally like to halt Is-
raeli possession," Kissinger wrote to Nixon, "what we really want at 
a minimum may be just to keep Israeli possession from becoming an 
established international fact." Ultimately for Nixon, turning a blind 
eye was a conscious Cold War calculation: Nixon said the key to his 
own pro-Israel stance was opposition to Soviet expansion. He was 
counting on Israel to stand with the United States," Gilinsky writes.

This stance also led the United States to abandon what little lever-
age it had in the form of withholding arms sales — specifically F-4 
Phantom fighter jets that Israel desperately wanted. Afraid of domes-
tic backlash from Israel supporters, the administration was reluctant 
to hold up the sale and delivery of the Phantoms — although Nixon 
did halt it at one point in March 1970 to avoid making a move that 
might antagonize Moscow by tipping the regional balance of power.

When pressured on the issue, Israeli Ambassador Yitzhak Rabin fa-
mously pledged not to "introduce" nuclear weapons in the region, 
eventually specifying "that an unadvertised and untested nuclear 
device would not be a nuclear weapon." This ambiguous definition 
stuck, allowing Israel’s covert arsenal to grow. That became a prob-
lem for Israel — and the United States — in 1979.

///

Just before sunrise on Sept. 22, 1979, a U.S. surveillance satellite 
known as Vela 6911 recorded an unusual double flash as it orbited 
the earth above the South Atlantic Ocean. At Patrick Air Force Base 
in Florida, the staff in charge of monitoring the satellite’s transmis-
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sions saw the unmistakable double flash pattern produced by a nu-
clear explosion. U.S. President Jimmy Carter wrote in his diary for 
Sept. 22, 1979: "There was indication of a nuclear explosion in the 
region of South Africa — either South Africa, Israel using a ship at 
sea, or nothing."

As Gilinsky wrote on the flash’s 40th anniversary, an Israeli test 
"would force him to deal not only with violation of the PTBT, but 
also with U.S. nonproliferation legislation."

That’s because the 1977 Glenn Amendment mandated an end to 
military assistance as well as U.S. sanctions on any country that 
tested a nuclear explosive. "To complicate matters, the second round 
of Strategic Arms Limitation Talks between the United States and 
the Soviet Union was at that moment held up in the Senate, in part 
because of concerns about the United States’ technical capacity for 
verification. An inability to identify the culprit of the apparent nu-
clear test would strengthen the hand of the agreement’s opponents," 
Gilinsky noted.

Despite strong evidence that a nuclear test had occurred and that Is-
rael was the likeliest suspect, the Carter administration appointed a 
panel to come up with alternative explanations. The panel crucially 
ignored both hydroacoustic data and radioactive fallout patterns — 
detected in the form of elevated iodine levels in the thyroid glands 
of slaughtered Australian sheep downwind from the explosion site 
— even though Carter himself had reached the conclusion, as noted 
in a 1980 diary entry, "We have a growing belief among our scien-
tists that the Israelis did indeed conduct a nuclear test explosion in 
the ocean near the southern end of Africa." The key Naval Research 
Laboratory memo describing the hydroacoustic data remains clas-
sified to this day — though parts of it are in the public domain and 
make a strong case for a nuclear detonation in the vicinity of the 
Prince Edward Islands off South Africa’s southern coast.

Ultimately, sweeping VELA under the rug was a political decision. 
As Gilinsky argues, "The Carter administration was so afraid to en-
force the PTBT against Israel’s 1979 violation that it did what it 
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could to erase or keep hidden evidence of its detection of a test." The 
problem of course is that it further undermined U.S. credibility and 
red lines. As Fred Iklé wrote in a classic 1961 Foreign Affairs article 
— nonproliferation success depends on enforcement: "Detecting 
violations is not enough. What counts are the political and military 
consequences of a violation once it has been detected, since these 
alone will determine whether or not the violator stands to gain in the 
end," he argued. And for Israel there were no consequences in 1979.

///

What does this history mean for the United States today? As Gil-
insky argued recently in a Foreign Policy column, the risk of muz-
zling is particularly high right now — at a moment when the Middle 
East’s nuclear landscape is unusually unstable. Iran is accelerating 
its nuclear program in response to the Trump administration’s with-
drawal from the 2015 nuclear deal and there is little certainty over 
whether the Biden administration will manage to revive the deal and 
if Iranian hardliners — who are likely to win the June 2021 election 
— would stand by it. 

Meanwhile, Saudi Arabia and others have made no secret of their 
desire to acquire weapons of their own if Iran crosses the threshold. 
After all, the Saudi Crown Prince, not one to shy away from the use 
of brutal weapons against his adversaries, said in a 60 Minutes in-
terview429 that if Iran got a bomb, the Kingdom would, too, "as soon 
as possible."

As Gilinsky has argued on multiple occasions the claim of a need 
to pursue nuclear power in sunny, resource-rich states is a charade; 
there is little need for civilian nuclear power in nations rich in natu-
ral gas and with strong solar power potential. There is, however, a 
strong incentive for military use of nuclear facilities and the United 
States has compounded its error by making it too easy for the Saudis 
to acquire such a capability. 

429. See https://www.cbs.com/shows/60_minutes/video/QBSIi_U_PPA-
JyYuZgvJlEI44rZxYTE23/the-saudi-crown-prince-talks-to-60-minutes/. 

https://www.cbs.com/shows/60_minutes/video/QBSIi_U_PPAJyYuZgvJlEI44rZxYTE23/the-saudi-crown-prince-talks-to-60-minutes/
https://www.cbs.com/shows/60_minutes/video/QBSIi_U_PPAJyYuZgvJlEI44rZxYTE23/the-saudi-crown-prince-talks-to-60-minutes/
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As he and Henry Sokolski wrote in 2018, "Despite its denials, Saudi 
Arabia’s resistance to restrictions on uranium enrichment and plu-
tonium extraction amounts to a public declaration that the kingdom 
wants to keep a nuclear weapons option open. This is certainly the 
way Iran’s program has been viewed. It’s also why Riyadh wants 
this option; it is engaged in a struggle with Iran for regional domi-
nance. But the U.S. government shouldn’t condone it."

There is also the risk of regime change. As Gilinsky has cautioned 
"However firmly entrenched the kingdom appears … it could disap-
pear overnight," a prospect that U.S. officials — and Israelis basking 
in the adoration of their supposed new Gulf allies — ought to con-
sider. As the Israeli scholar Azriel Bermant has argued, "The same 
Netanyahu who has fought tooth and nail to prevent Iran from going 
nuclear has chosen public silence as the Saudis move ahead with 
their own nuclear program — a program that could one day threaten 
Israelis under different leaders and in different geopolitical condi-
tions."

After all, allies are never permanent and the history of U.S. and 
Israeli ties with the Shah’s Iran offers a cautionary lesson. As Gilin-
sky notes: "The United States was ready to sell the Shah two dozen 
reactors and even give him access to fuel technology. None of that 
happened, but MIT set up a special program to educate his nuclear 
engineers, some of whom are now central430 to Iran’s centrifuge 
enrichment activities." If Saudi Arabia’s monarchy falls, it may 
not be U.S. allies who inherit the nuclear technology U.S. civilian 
nuclear deals have helped build.

The 1969 Nixon-Meir deal may have made sense at the height of the 
Cold War—and Carter’s refusal to lay down the law after catching 
Israel red-handed in 1979 had its own political logic then. But what 
seemed sensible at the time has set Washington up for charges of hy-
pocrisy and lack of credibility in nonproliferation policy today and 
it could hamper U.S. diplomats in their efforts to halt Iran’s nuclear 

430. See https://www.wsj.com/articles/in-iran-nuclear-talks-two-mit-trained-
physicists-play-key-roles-1426624253. 

https://www.wsj.com/articles/in-iran-nuclear-talks-two-mit-trained-physicists-play-key-roles-1426624253
https://www.wsj.com/articles/in-iran-nuclear-talks-two-mit-trained-physicists-play-key-roles-1426624253
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efforts and slow the inevitable efforts of Tehran’s rivals to pursue 
their own weapons programs.

As Gilinsky wrote earlier this year: The "stakes are much higher at a 
time when nuclear proliferation in the region is a global concern and 
a growing risk.431 A government that is not able to admit that Israel 
has nuclear weapons cannot credibly discuss the issue of nuclear 
proliferation elsewhere in the Middle East."

431. See https://foreignpolicy.com/2018/03/01/dont-give-saudi-arabia-an-easy-
path-to-nukes/.  

https://foreignpolicy.com/2018/03/01/dont-give-saudi-arabia-an-easy-path-to-nukes/
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Commentary: Nuclear 
Complacency in the Middle 

East and India

John J. Fialka

Victor Gilinsky’s belief in useful political lies disappeared 
long before former President Trump displayed their political 
attraction. Gilinsky’s father and mother, both religious and 

Jewish, left their home in Warsaw on the eve of World War II. They 
were determined to go to America.

"People thought we were crazy to leave," he recalled in an interview. 
The consensus in Warsaw’s Jewish community came from their ex-
periences with Germans who came to Warsaw during World War I. 
They helped promote schools for Jews, then banned by the Polish 
government.

Now the Germans were coming back to Poland again, beginning 
their entry by bombing Warsaw. Still, many Jews decided the Nazis 
would be more friendly and trustworthy than the Russians invading 
from the east. They had a long history of pogroms and other forms 
of discrimination. 

Still, Gilinsky’s father took his family east. He found a Japanese 
consul in Lithuania who gave them transit visas to go to Japan. A 
socialist and labor leader with connections to unions in the United 
States, the elder Gilinsky took his family on a remarkable journey: 
a long train ride through Russia and then on a ship to Japan, where 
they boarded another ship to New York. 

Victor was five and a half years old then and he remembers the trip 
as a great adventure. He recalls tiptoeing through the crunchy snow 
past Russian border guards and even enjoying the novelty of sleep-
ing on the floors of Russian railroad stations. At the end of World 
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War II, the Gilinskys were shocked to learn about the holocaust and 
what had happened to many of their friends in Warsaw. "All the 
books and movies about the war have the point of view that we 
knew what would happen," Gilinsky pointed out in an interview. 
They were wrong. 

Fast forward to 1974, Victor Gilinsky has graduated from Califor-
nia Institute of Technology with a PhD in physics. He is about to 
be appointed by President Ford to become a commissioner of the 
U.S. Nuclear Regulatory Commission. His experiences from work-
ing with the Rand Corporation and the U.S. Atomic Energy Com-
mission heightened his awareness of the global threat posed by the 
proliferation of nuclear weapons. That set him apart from most of 
the other candidates for the NRC.

The reigning doctrine in U.S. at the time was a program called "At-
oms for Peace." The peaceful use of nuclear power to make electric-
ity was regarded as a boon for business, an effective lubricant for 
more peaceful international relations and an economic blessing for 
mankind. Some experts even boasted that electricity from nuclear 
power plants would soon become "too cheap to measure."

It was a hopeful program that had problems. On May 18, 1974, the 
Indian Army conducted a secret test code-named "Smiling Buddha," 
It was the first of a series of five nuclear explosions using materials 
and knowledge obtained from peaceful uses of nuclear energy tech-
nology to develop a nuclear weapons arsenal. Some of the scien-
tists working on it were among the 1,000 Indian scientists educated 
through the U.S. Atoms for Peace program.

For Gilinsky, who arrived at his new job with the NRC in 1975, it 
was the start of a career-long battle with the proponents of Atoms 
For Peace. The evidence showed that India’s bomb came from plu-
tonium made in a small Canadian nuclear reactor. It was created 
with heavy water, 21 tons of which had been supplied by the U.S. to 
India for peaceful energy uses. And it shocked the world. The U.S. 
had previously agreed to build and help finance two larger nuclear 
power reactors to India under an understanding that the technology 
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would also be used for peaceful purposes. That gave India plenty of 
uranium fuel to make more plutonium. 

As Gilinsky later asserted in a speech to a group of Indian repre-
sentatives in Washington, the U.S. exports were "often rationalized 
as a means of introducing nuclear safeguards worldwide. This was 
particularly true in the case of India." 

But India had responded that its test had come from using "100 per-
cent Indian material." India’s prime minister, Indira Gandi, took it a 
step further, calling the results "a peaceful nuclear explosion."

The U.S. response was divided. Gilinsky found that some of his 
colleagues at the NRC had recognized the possibility of a nuclear 
proliferation problem, but regarded it as an issue that should be kept 
shrouded in classified files. If necessary, according to Gilinsky, some 
of them saw it as "honorable" to lie about it to protect what they felt 
was the more honorable goal of the Atoms for Peace program.

But Senator John Glenn, the Democrat and former astronaut from 
Ohio, did not see it that way. He proposed an amendment to the U.S. 
Arms Export Control Act. It barred U.S. aid to countries involved 
in the sale of reprocessing facilities, such as the one used by India 
to make its first nuclear weapon, unless they were subject to inter-
national inspections. They would be carried out by the International 
Atomic Energy Agency (IAEA), located in Vienna.

The IAEA was established as the heart of the Atoms for Peace pro-
gram by the United Nations in 1957 after President Eisenhower pro-
posed it in December, 1953. In a speech after its approval by 81 na-
tions, Eisenhower made light of his accomplishment. "In fact we did 
no more than crystallize a hope that was developing in many minds 
in many places. . . the splitting of the atom may lead to the unifying 
of the entire divided world."

Senator Glenn’s amendment also imposed sanctions on any "non-
nuclear-weapons state" that detonated a nuclear "explosive device" 
after 1977. That applied to four nations that were suspected to be 
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secretly building their own nuclear weapons programs: India, neigh-
boring Pakistan, Israel and North Korea.

To get the Glenn Amendment through Congress, its sponsors cre-
ated a loophole. If Congress and the sitting President saw a situation 
in the future where such sanctions, such as a cutoff of military aid to 
Israel, might seem onerous or politically risky, they could establish 
a process by which the President could grant a waiver to a particular 
nation. If granted, the law would not apply to them.

In 1979, a very unusual event focused more attention on what Presi-
dent Eisenhower had loosely defined as "a hope." A U.S. space satel-
lite called Vela spotted an ominous signal over the ocean a thousand 
miles south of South Africa. It had the signal of a clandestine nucle-
ar weapons test, just what Vela was designed to look for. There were 
also reports of a peculiar depression in the ocean just beneath it.

The Carter Administration raised the possibility that a collision with 
a space particle may have caused the satellite to send a false sig-
nal, but the circumstances of what we know about this event remain 
classified. That made the possibility of President Carter having to 
grant a waiver to Israel conveniently moot.

After 1998, though, the waivers in the Glenn Amendment were 
used. Pakistan and India both held clandestine weapons tests that 
year, which refocused what attention there was on the real dangers 
of spreading nuclear weapons proliferation. 

Like the Nazi holocaust conducted against the Jews in Poland and in 
other countries in the later years of World War II, not many Ameri-
cans could possibly imagine the horrifying damage resulting from a 
nuclear war between two countries.

A later study published in the American academic journal "Science 
Advances" in 2019, helped them fill in the blanks. It estimated that 
by 2025 Pakistan and India could have made between 400 to 500 
nuclear weapons. 
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If they exchanged 250 of them over their cities’ war, the resulting 
death toll could rise to between 50 to 125 million people in a week, 
which would be higher than the death toll during all six years of 
World War II, according to scientists from the Universities of Colo-
rado, Rutgers, Texas, and California, among those who participated 
in the study. 

The scientists used a climate model that estimated that the smoke 
rising from incinerating cities would circle the Earth for several 
years. It dropped average temperatures, radioactive debris, cut agri-
cultural production, and created "worldwide food shortages." These 
impacts could raise the death toll to 700,000.

"This is a war that would have no precedent in human experience," 
explained Brian Toon, a physicist at the University of Colorado 
Boulder who led the study. 

Amid the uproar over the Indian and Pakistani bomb tests of 1998, 
Congress did trigger the waivers in the Glenn Amendment. In fol-
lowing moves, both presidents Clinton and George W. Bush granted 
waivers to India and Pakistan. There would be no reprisals from the 
U.S. 

Had the question of Israel’s apparent clandestine test in 1979 come 
up, however the U.S. move might have been politically more com-
plicated.

In September 2016, Gilinsky, now a private energy consultant, 
raised the issue in a letter he sent to Haaretz, a major Israeli news-
paper. Haaretz published it. If a case for a Glenn Act waiver after 
Israel’s suspected 1979 test had come before Congress, Gilinsky 
noted, Congress would have approved it and a President would have 
signed it.

But such a move could have been "terribly embarrassing," he point-
ed out. "For one thing it would mean the uncomfortable acknowl-
edgment that the U.S. government misled the public for decades by 
pretending it had no information about any Israel nuclear weapons."
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"Israel takes for granted its ability to control U.S. political discourse 
regarding its nuclear program," warned Gilinsky, "but one has the 
feeling in America’s increasingly volatile politics that is not a sure 
bet." 

The commercial attraction of large nuclear power plants never 
reached the point where their electricity was "too cheap to mea-
sure." And lately what appeal they have has waned. While they have 
attracted interest from North Korea and other nations and produce 
relatively clean electricity, they have become so expensive to build 
that some experts believe their era is over. 

That may not end the technology’s attraction to some nations or the 
need for international inspections, Gilinsky pointed out. "Facilities 
very small in commercial value can be very effective in making 
bombs."
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Commentary: Nuclear 
Complacency in the Middle 

East and India

Leonard Weiss

I have been a friend and colleague of Victor Gilinsky for over 45 
years, having met him shortly after I arrived on Capitol Hill in 
1976 as an IEEE Congressional Science Fellow on a sabbatical 

from my professorial position at the University of Maryland. Our 
friendship blossomed when I began working on nuclear issues 
for Senator John Glenn and discovered that Victor, an NRC 
Commissioner at the time, was a great source of both information 
and wisdom concerning nuclear technology policies. I have benefited 
from knowing him both personally and professionally since that 
time and my comments below are targeted at only a narrow aspect 
of the work Victor has done that has been a source of continuing 
inspiration to me over the years.

 
India and Nonproliferation

On May 18, 1974, India detonated its first nuclear explosion. In 
so doing it exposed as hollow the premise that "peaceful" nuclear 
power technology could be spread around the world without 
spreading the bomb. India’s bomb was manufactured using materials 
produced from a Canadian research reactor containing US heavy 
water as a moderator. One of the consequences of this violation of 
the heavy water sale agreement, which stipulated peaceful use and 
was followed up with a 1970 aide-memoir that specifically barred 
nuclear explosive use, was the beginning of a legislative effort 
in the US to strengthen the rules for nuclear exports and to boost 
American energy export policy in the direction of renewables and 
away from its more usual nuclear emphasis. This ultimately led 
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to the Nuclear Nonproliferation Act of 1978, a law with 5 Titles, 
one of which (Title V) called for an expanded policy of non-
fossil and nonnuclear energy assistance to developing countries, 
and another of which included provisions to give the NPT some 
teeth in preventing proliferation via the requirement of adherence 
to full scope safeguards for recipients of US nuclear exports. 
Unfortunately, the hope that US leadership would lead quickly to 
similar trade requirements by other nuclear suppliers was quickly 
dashed, and it wasn’t until 14 years later when the first Gulf War and 
the perceived threat of Saddam Hussein’s nuclear activities that the 
nuclear suppliers adopted the full scope safeguards requirement for 
all their nuclear trading partners. This has been a pattern with nuclear 
trading and other nonproliferation rules over the years, with tighter 
requirements facing opposition while the loosening of restrictions 
is more easily accomplished when other foreign policy goals are 
given higher priority. For example, the US pressure on Pakistan to 
reverse its drive toward the bomb, starting in the 70s, was allowed 
to dissipate after the Soviet invasion of Afghanistan in 1979. Thus, 
Pakistan built its first nuclear weapons in the 80s while receiving 
much (supposedly clandestine) military assistance via US-arranged 
sources. This did not stop until the Soviets left Afghanistan. This 
was a forerunner for many relaxations of nuclear nonproliferation 
standards that occurred during the George W. Bush Administration 
following the 9-11 attacks.

Another outrageous example of the relaxation of such standards 
was the decision by the Bush Administration in 2005 to ignore 
the long history of nuclear transgressions by India and sign a new 
US-India nuclear agreement for cooperation. Gilinsky has argued, 
appropriately, that if sanctions for bad nuclear behavior are imposed 
and then lifted without resolution of the underlying principles under 
which the sanctions were originally imposed, then a precedent will 
have been set under which US support for nonproliferation is less 
likely to be taken seriously.

One of Victor Gilinsky’s contributions to the effort to sanction India 
because of her flouting of US nuclear trading rules came about as a 
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result of a provision in the NNPA that provided a two-year window 
for US nuclear trading partners to accept full scope safeguards if 
they had not done so at the time of enactment of the law. After the 
two-year period, cutoffs of nuclear trade would commence for those 
who were not adhering to the safeguards requirement. At the time 
of passage of the Act, there were two pending shipments of nuclear 
fuel for the Tarapur reactors that had been approved prior to the 
NNPA, and the US government argued that those shipments could 
proceed without the full scope safeguards requirement being applied. 
Senator John Glenn, the main sponsor of the NNPA, disagreed and 
introduced a joint resolution denying the shipments. The issue was 
scheduled to come to the Senate floor for debate in the Spring of 
1980. As Glenn’s staff (in this case myself and Leonard Spector, (a 
former assistant to Gilinsky at the NRC)) prepared for the debate 
on Glenn’s resolution, Gilinsky used his large numbers of press 
contacts to help mount a national editorial blitz in opposition to the 
pending nuclear shipments. When the vote came, we lost by 45-
43, and the shipments could then proceed (though only one of them 
was physically sent), but the joint effort that was so ably aided by 
Gilinsky’s work to generate favorable editorials, even though it lost, 
showed that there was a public constituency for nonproliferation 
that could be mobilized to fight nuclear policies that were dangerous 
to national security and public well-being.
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"U.S.-Indian Nuclear Relations"

Victor Gilinsky 
Remarks before the India Council of Washington, D.C.

February 5, 1980

The perennial question of continued U.S. supply of nuclear 
fuel for the Indian power reactors at Tarapur is back again. It 
could not have shown up at a more inconvenient time, threat-

ening to revive old arguments and bruise national sensitivities in the 
midst of our efforts to contain the Soviet invasion of Afghanistan 
and prevent a flare-up of Indian-Pakistani tensions at the same time.

The fuel shipments to India have been controversial ever since the 
Indian nuclear explosion in 1974, and especially so since it has be-
come widely known that the reactor used for the production of the 
plutonium explosive employed heavy water supplied by the United 
States in the late 1950s, on the assurance that it would be used only 
for peaceful purposes.432

U.S.-Indian Agreement for Cooperation

The U.S. enriched uranium for the two U.S.-built and financed plants 
at Tarapur is provided under a 1963 Agreement for Cooperation be-
tween India and the United States.433 The U.S.-Indian agreement, 

432. Twenty-one tons of U.S. heavy water, contracted for in 1956, went to an 
unsafeguarded, Canadian-supplied reactor; an additional 15 tons was leased later 
for a research reactor; and, more recently, approximately 130 tons (the heavy 
water in question here) were transferred for RAPP 1, a Canadian-supplied power 
reactor. None of these shipments were subject to the bilateral Agreement for 
Cooperation. It is also worth mentioning, by way of background, that over 1000 
Indian scientists were trained in U.S. nuclear facilities under Atoms for Peace, 
the second largest number for any country in the program.
433. Agreement for Cooperation Between the Government of the United States 
of America and the Government of India Concerning the Civil Uses of Atomic 
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unlike other bilateral nuclear agreements, is not a general umbrella 
agreement covering all nuclear trade between the two countries. It 
is specifically restricted to the two Tarapur reactors and their fuel. It 
has a curious and, as it turns out, an unfortunate history. The terms 
of this atypical instrument were defined by America’s eagerness to 
build a reactor in India and India’s resistance to international inspec-
tion of its nuclear facilities.

That American eagerness was motivated in part by U.S.-Soviet com-
petition in the Third World. Financial terms for the Tarapur reactor 
sales were generous: the interest rate on the $118 million 40-year 
loan was 3/4 of one percent and repayment was deferred during the 
first 10 years.434 U.S. reactor exports were often rationalized as a 
means of introducing nuclear safeguards worldwide; this was par-
ticularly true in the case of India.

But India was not easily wooed, and resisted all efforts to intro-
duce international safeguards at its nuclear facilities on grounds this 
would constitute a violation of her national sovereignty. In the ne-
gotiations over the Agreement, however, India did assent to inter-
national safeguards on imported enriched uranium fuel (which at 
that time could only be obtained from the United States). So long 
as the reactor was always kept full of U.S. fuel, the reactors were in 
effect subject to safeguards, and at the same time India’s point on 
sovereignty was preserved. The compromise thus arrived at under 
the Agreement provided that India use only American fuel, which 
the U.S. agreed to supply under conditions stated in a fuel contract. 
The difference over safeguarding the reactors themselves was re-
corded in the Agreement, which made it part agreement and part 
disagreement.435

Energy. (Entered into force October 25, 1963; Treaties and Other International 
Acts Series 5446) (The "Agreement").
434. Wohlstetter, Roberta, "The Buddha Smiles": Absent-Minded Peaceful Aid 
and the Indian Bomb, Los Angeles 1977, monograph prepared for Energy Re-
search and Development Administration, p. 86. 
435. Agreement, Article VI A.
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The Tarapur Agreement survived the 1974 Indian nuclear explosion 
without interruption in the supply of U.S. enriched uranium. The ex-
plosion did cause some nervousness on the U.S. side, since any use 
of U.S. materials for this purpose would have violated the provision 
of the Agreement requiring U.S. consent prior to any reprocessing of 
the Tarapur fuel in India to separate out the plutonium produced dur-
ing the reactor’s operation, not to mention the provision that limited 
the Agreement to peaceful uses of atomic energy.436 An Indian state-
ment that the explosive was produced with "100 percent Indian ma-
terial" satisfied the Americans that plutonium from the Tarapur fuel 
had not been used.437 Nevertheless, the U.S. initiated an exchange 
of letters between the Chairman of the U.S. and Indian Atomic En-
ergy Commission, in order to anticipate the future and nail down 
its position that the Tarapur Agreement precluded use for explosive 
purposes of the materials and facilities covered by the Agreement.438

The Government of India, while expressing a willingness to dis-
cuss any desired changes in the existing Tarapur Agreement, did 
not deviate from its past position, however, stating that it "regrets 
that it is unable to share the understanding of the United States 
Government..."439 A provision expressly ruling out the use of Tar-
apur-produced plutonium for nuclear explosives was unacceptable. 
In its place, India offered a statement that the Tarapur fuel would 
be used only "for the needs of the Tarapur station."440 The U.S. was 
obliged to content itself with this new statement as the "functional 
equivalent" of a no-explosives pledge.441

436. Agreement, Articles III E and VI.
437. Letter of July 6, 1974 from Indian Ambassador Kaul to Secretary Kissinger. 
438. Letter of June 19, 1974 from Dr. Dixie Lee Ray, Chairman of the U.S. 
Atomic Energy Commission to Dr. Homi N. Sethna, Chairman of the Indian 
Atomic Energy Commission.
439. Letter of July 10, 1974 from Dr. Homi N. Sethna, Chairman of the Indian 
Atomic Energy Commission to Dr. Dixie Lee Ray, Chairman of the U.S. Atomic 
Energy Commission.
440. Letter of September 17, 1974 from Dr. Homi N. Sethna, Chairman of the 
Indian Atomic Energy Commission to Dr. Dixie Lee Ray, Chairman of the U.S. 
Atomic Energy Commission. 
441. For a later reference, see for example, September 15, 1978 Memorandum 
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It was not possible to be entirely sanguine about this turn of events. 
It opened the first crack in U.S. complacency about its ability to 
control the spread of nuclear explosive capabilities through reliance 
on peaceful pledges of our trading partners and their acceptance of 
inspection by the International Atomic Energy Agency. The crack 
widened with the realization that once plutonium had been sepa-
rated in indigenous reprocessing plants, IAEA inspection could not 
warn the world in time to thwart an explosion. This realization, cou-
pled with the revelations that France and the Federal Republic of 
Germany were in the process of selling small reprocessing plants to 
several developing countries that could not conceivably justify them 
on commercial grounds, served to focus Executive and Congres-
sional attention on the dangers of plutonium and the reprocessing 
plants that reprocess it from spent reactor fuel.

The NNPA and the Fuel Contract

The 1974 Indian nuclear explosion and the final revelation that U.S. 
heavy water had been used in producing the plutonium used in it 
spurred the Congress to tighten up on nuclear exports. The result 
was the Nuclear Nonproliferation Act of 1978,442 which conditioned 
U.S. nuclear trade abroad on international inspection of all nuclear 
facilities and materials in recipient countries – the so-called "com-
prehensive" or "full-scope" safeguards. Given the Indian position, 
this meant that, following a two-year grace period, U.S. supply of 
fuel for Tarapur had to cease unless, as the new law permitted, this 
condition was waived by the President.

The right of the United States to impose this safeguards condition 
on India is inherent in the terms of the Tarapur fuel contract, as 
amended in 1971.443 The Agreement states the U.S. will make ura-

from Louis V. Nosenzo, Deputy Assistant Secretary of State to James R. Shea, 
Director, Office of International Programs, NRC, re: Executive Branch Analysis 
of XSNM-1222, LEU to India. 
442. Nuclear Nonproliferation Act of 1978, PL 95-242, 92 Stat. 120.
443. Contract of Sale of Enriched Uranium Between the United States Atomic 
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nium available to India "in accordance with the terms, conditions 
and delivery schedules set forth in a contract..."444 The fuel contract 
states that India shall procure all necessary permits or licenses and 
"comply with all applicable laws, regulations and ordinances of the 
United States..."445 The law of the United States now permits nuclear 
exports only to countries that accept international inspection of all 
their nuclear facilities.446

In short, after the grace period, unless a Presidential waiver is forth-
coming, or unless all Indian nuclear facilities are placed under inter-
national safeguards, India will not be in compliance with the condi-
tions of the fuel contract. If the United States does not ship fuel to 
Tarapur because of this lack of compliance, India still would not be 
free under the contract and Agreement to seek fuel elsewhere. Any 
use of non-U.S. fuel would constitute a breach of the Agreement as, 
of course, would any departure from the safeguards terms or restric-
tions on reprocessing.447

It will not surprise you that the foregoing is not the position taken by 

Energy Commission Acting on Behalf of the Government of the United States of 
America and the Government of India. (Entered into May 17th, 1965; amended 
November 26, 1971). (The "Contract").
444. Agreement, Article II A.
445. Amendment to Contract of Sale of Enriched Uranium Between the United 
States Atomic Energy Commission Acting on Behalf of the United States of 
America and the Government of India (November 26, 1971), amending Article 
III of the original contract. (The "Contract Amendment").
446. The Nuclear Nonproliferation Act of 1978 makes a recipient country’s ac-
ceptance of full-scope safeguards a precondition to the granting of an export li-
cense for nuclear fuel. India would thus be unable to satisfy the export licensing 
requirements, in the absence of a Presidential waiver of this condition. It is an 
accepted premise of contract law that so long as a condition precedent remains 
unsatisfied by one party to a contract, the other party is under no obligation to 
perform.

The United States is therefore under no obligation to export fuel for Tarapur, the 
provisions of Article II A notwithstanding, so long as India fails to satisfy the 
requirements for an export license.
447. Agreement, Article II A. 
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India. India has continued to maintain that the terms of the Agree-
ment for Cooperation in effect oblige the U.S. to continue providing 
fuel for the operation of the Tarapur reactors, and insists that an 
interruption in shipments would constitute a breach of the Agree-
ment.448

These legal arguments are important. So long as the Agreement is 
in force, plutonium cannot be extracted from Tarapur’s spent fuel 
without U.S. permission. India claims that if we do not deliver the 
fuel, she will be free of this restriction and even of the requirement 
to continue IAEA safeguards. The possibility thus exists that if the 
Agreement ends, the Tarapur spent fuel will be reprocessed at the 
nearby Indian reprocessing plant and that the separated plutonium 
will not even be subject to international inspection. By now the 
spent fuel contains something on the order of a ton of plutonium. It 
is not a situation to regard with equanimity.

The Remaining Grace Period Shipments

The immediate decision facing the U.S. government concerns two 
applications, each for about 18 tons of fuel, each equivalent to a 
little over one year’s consumption at Tarapur. These are regarded 
by the State Department as not yet subject to the comprehensive 
safeguards requirement of the Nuclear Nonproliferation Act (even if 
they are shipped after the end of the two-year grace period). The dif-
ficulty with approving them in the absence of additional assurances 
is that if India chooses sometime after March 10, 1980, to consider 
the Agreement breached by the U.S., these shipments may lose the 

448. The Government of India presumably relies upon Article XV of the con-
tract which provides that: "The sale which is the subject of this Contract shall be 
in all respects subject to and in accordance with all of the terms, conditions, and 
provisions of the Agreement for Cooperation and any amendments or revisions 
thereto. In the event of incompatibility between this Contract and the Agreement 
for Cooperation, the latter shall govern." The issue then turns on the compatibil-
ity of the Contract Amendment providing that India will procure the necessary 
export licenses and comply with applicable United States law and those of the 
Agreement. 
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protections which were the condition of their export.

The Tarapur fuel inventory is relevant to a consideration of U.S. 
obligations. After the 1974 explosion (and despite a provision in 
the Agreement designed to limit Indian stockpiling),449 the U.S. al-
lowed India to maintain a substantially larger inventory of fresh fuel 
than it had before the explosion. India has on hand about 50 tons of 
fresh fuel in addition to the reactor inventory in various stages of 
irradiation.450 This is probably sufficient to operate the reactors until 
the beginning of 1983. The two 18-ton shipments would extend that 
supply to about 1985.

Colliding with History

As I indicated at the outset, the question of continued uranium ship-
ments has now become entangled with the invasion of Afghanistan 
by the Soviet Union, the threats of a Pakistani nuclear weapon, and 
other problems in the region. In this setting, the Nuclear Nonpro-
liferation Act may understandably be regarded as an unnecessary 
irritant by the embattled U.S. foreign policy establishment, which 
doubtless wishes the law would have the grace to go away. It might 
in fact be made to go away if the last shipments possible under the 
law go quietly and the question of what happens after that were to 
be deferred for several years.

The difficulty with this approach lies in the danger that it will be 
read as a signal to India and to the rest of the world that long-term 
U.S. nonproliferation objectives are being submerged by the exi-
gencies of the post-Afghanistan state of affairs. It might be well to 
remind ourselves, in the uncomfortable heat of today’s international 
crises, that the proliferation of nuclear weapons is no less a threat 

449. Agreement, Article II C.
450. The total amount of fuel shipped to India to date is about 240 tons. About 
130 tons is said to be in the spent fuel rods; about 60 tons is still inside the reac-
tors. 
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to international security than the events we now witness with such 
apprehension.
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"Why Keep Helping India Make 
the Bomb?"

Victor Gilinsky
The Wall Street Journal

July 5, 1983

Another American appeasement of India’s appetite for nucle-
ar-explosive plutonium is in the works. Secretary of State 
Shultz has promised Prime Minister Gandhi the replace-

ment parts she wants to keep the old General Electric reactors at 
Tarapur running, despite India’s dispute of our control over the plu-
tonium that’s generated.

The State Department, which last year arranged for France to replace 
us as India’s enriched-uranium supplier to get around the Nuclear 
Nonproliferation Act, has up to now had cold feet about recom-
mending the parts export to the Nuclear Regulatory Commission. 
State was worried about the Atomic Energy Act’s ban on nuclear 
exports to countries that have engaged in activities directly related 
to bomb-making or that have violated safeguards agreements. The 
excitement of a trip to New Delhi seems to have resolved the secre-
tary’s doubts.

The announcement in New Delhi did not spell out how the parts 
would be supplied. It may be possible to get used parts by canni-
balizing a couple of shutdown GE reactors in Europe, but this is 
unlikely to produce all the equipment the Indians want. Several pro-
posals have been discussed for getting new parts, which are obtain-
able only from the U.S.

https://drive.google.com/file/d/13ClE2pGYdmIhn3dIw3epRysFyxbvQ9-U/view?usp=sharing
https://drive.google.com/file/d/13ClE2pGYdmIhn3dIw3epRysFyxbvQ9-U/view?usp=sharing
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Should Law Be Amended?

One is to have the president make a finding that, notwithstanding 
whatever difficulties the State Department may have, the exports 
would be in the interest of "the common defense and security of 
the United States." Another proposal, which has been tried out on 
various congressmen, is to amend the law to loosen the export con-
trols for "safety-related" equipment on humanitarian grounds. This 
suggestion had been accompanied by claims that Indian workers at 
Tarapur are getting excessive radiation doses in trying to keep the 
worn-out reactors operating.

The "safety-related" label is just dust in the eyes. Practically every-
thing in a reactor is "safety-related" and the object of getting the 
parts is to keep the plants operating rather than to meet safety stan-
dards. No one seems to ask why the Indians prefer to operate the 
reactors in unsafe conditions instead of reaching agreement with 
the U.S. over control of the explosive byproducts. The real issue 
is: Should we help the Indians run the Tarapur reactors and make 
more nuclear explosive plutonium with which the Indians have been 
blackmailing us for years. 

Once the spent fuel is reprocessed, the extracted plutonium can be 
used either for fuel or explosives. The key point is that, once sepa-
rated, the plutonium cannot be protected reliably from misuses by 
means of international inspection.

The Indians dispute the U.S. position that India cannot reprocess 
the fuel without our consent and that we have never given that con-
sent. Even more disturbing is the Indian view of what happens after 
1993, when the 30-year Tarapur Agreement runs out. India’s foreign 
minister told his parliament in 1982, after Mrs. Gandhi’s visit to the 
U.S., that "… after 1993 nothing remains… The whole agreement 
just lapses and, therefore, the obligations, the duties or whatever is 
envisaged in the agreement would lapse automatically."

He was saying, in effect, that after 1993, the Indians can do anything 
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they want with the plutonium derived from fuel we supplied, includ-
ing using it for bombs.

Nothing stands out so much in the history of U.S.-Indian nuclear 
relations as India’s consistency of approach and purpose and Amer-
ica’s short-term outlook and self-deception about Indian intentions. 
From the start of its nuclear program, India has been obsessed with 
plutonium as the key to nuclear independence and nuclear explo-
sives. From the first, India has been deeply hostile to international 
safeguards and the Nonproliferation Treaty.

India has lawyered the U.S.-Indian agreements to free itself of the 
restrictions it detests. The most striking instance involved the use of 
U.S.-supplied heavy water in a research reactor to produce plutoni-
um for India’s 1974 nuclear explosion in violation of a contract with 
the U.S. to limit the heavy water to "peaceful uses." This revelation, 
more than anything else, led to the Nuclear Nonproliferation Act.

To bolster its demands for fuel and spare parts, the Indians have 
threatened to reprocess, or worse, if we do not abide by their inter-
pretation of our agreement. At the same time, India has played the 
injured party, particularly with regard to the non-proliferation act’s 
"full-scope" safeguards requirement on the further supply of U.S. 
fuel, a role supported by some highly placed, naïve U.S. officials. 

The fact is that the 1971 U.S.-India fuel contract allows us to impose 
such changes. India agreed to comply with "all applicable laws, reg-
ulations and ordinances of the United States." Moreover, the Indians 
can hardly argue we have been unfair. We have, in fact, been enor-
mously generous. The Tarapur loan terms were practically a steal: a 
40-year loan, at 0.75% interest, and with an initial 10-year deferral 
of repayment of principal. India has so far paid only about $20 mil-
lion for reactors whose replacement value is hundreds of millions. 
Most important for India – for it was never interested in pursuing 
technology that would tie it to the U.S. – was that the agreement 
gave it entry to the Atoms for Peace program. India was the second 
largest participant with over 1,000 scientists, the core of its nuclear 
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staff, being trained in the U.S.

No Legal or Moral Obligation

What should we be doing? India is threatening to blame us for fur-
ther leaks or accidents at Tarapur. Let us make it very clear to every-
one that we are under no legal or moral obligation to keep an unsafe 
bomb factory going. If there is indeed a genuine health danger at 
Tarapur, let us help stop radiation leaks, but we should make our 
assistance for further plant operation contingent on resolving the 
plutonium control issues. We should have done this before agree-
ing to allow France supply fuel to Tarapur, but the spare-parts issue 
provides another opportunity. The Reagan administration is letting 
this one go, too. Now it will be up to Congress, though its role is 
somewhat clouded by the recent Supreme Court ruling on legisla-
tive vetoes.

What if the Indians threaten to reprocess, or drop safeguards? The 
best way to avoid this is for the U.S. to be firm. Whatever we do, 
the right answer to blackmail cannot be to increase the amount of 
plutonium at risk. 
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"India Cheated"451

Victor Gilinsky and Paul Leventhal
The Washington Post

June 15, 1998

You wouldn’t know it from news reports, but most of the mili-
tary plutonium stocks India dipped into for its recent nuclear 
tests came from a research project provided years ago by 

the United States and Canada. India had promised both countries it 
would not use this plutonium for bombs.

If Washington and Ottawa were now to keep India to its promise, 
and verify this, India would lose more than half the weapons-grade 
plutonium for its nuclear bombs and missiles. The United States and 
Canada should make this an essential condition for the lifting of 
economic sanctions.

The plutonium in question is the approximately 600 pounds – 
enough for about 50 bombs – produced in India’s CIRUS research 
reactor since it began operating in 1960. This was an "Atoms for 
Peace" reactor built by Canada and made operable by an essential 21 
tons of heavy water supplied by the United States. In return for this 
assistance, India promised both suppliers in writing that the reactor 
would be reserved for "peaceful purposes."

India used plutonium from this reactor for its 1974 nuclear explo-
sion. When the facts emerged, Prime Minister Indira Gandhi in-
sisted there had been no violation of the peaceful-use commitments 
because India had set off a "peaceful nuclear explosion." The In-
dian scientist then in charge, Raja Ramanna, now has admitted it 
was a bomb all along. And India now has declared itself a nuclear-

451. This "India Cheated" by Victor Gilinsky and Paul Leventhal was first pub-
lished in The Washington Post on June 15, 1998.
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weapons state on the basis of its current tests. With the decades-old 
"peaceful" pretense stripped away, the United States and Canada 
should make unambiguously clear that India may not use CIRUS 
plutonium for warheads or related research.

The fact that neither capital has uttered a peep about this matter is 
symptomatic of Western complicity in the South Asian nuclear crisis 
and of the present paralysis in dealing with it. There is also the matter 
of a 1963 agreement covering two U.S.-supplied nuclear power re-
actors at Tarapur and their fuel. The radioactive used fuel from these 
reactors is in storage and contains most of India’s "reactor-grade" 
plutonium. India has said it will reprocess the used fuel to extract the 
plutonium for use as civilian power-reactor fuel. But reactor-grade 
plutonium also is explosive and, once separated, it could be used by 
India’s scientists for rapid deployment in warheads. There is enough 
Tarapur plutonium for hundreds of them.

Under the 1963 agreement, India must get U.S. approval to repro-
cess. India disputes this and insists it is free to reprocess the used 
fuel at any time. The State Department, historically reluctant to 
tangle with India, rationalized Tarapur as an unnecessary irritant in 
U.S.-India relations and put this disagreement in the sleeping-dogs 
category.

In the history of U.S.-India nuclear relations, nothing stands out so 
much as India’s constancy in pursuing nuclear bomb-making and 
America’s nearsightedness about Indian intentions. India fought to 
weaken the charter of the new International Atomic Energy Agency 
in the 1950s. It was duplicitous in carrying out Atoms for Peace 
agreements in the 1960s. It undermined the Nuclear Non-Prolifera-
tion Treaty with its "peaceful" bomb of 1974.

Despite this history, each new generation of American policymakers
thinks that by being a little more accommodating it will gain Indian 
restraint and acceptance of nuclear controls. The Indians (they are 
not alone in this) have for a long time played on that characteristi-
cally American self-deception that stems from a mix of idealism and 
commercial greed. It is not surprising that the Indians expect that 
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game to continue.

The angry congressional reaction to discovering America’s role 
in the 1974 test was the 1978 Nuclear Non-Proliferation Act. This 
barred nuclear reactor and fuel exports to countries such as India 
that refuse to accept full international inspections. But the State De-
partment helped India get around the law by arranging for France 
and later China to continue the Tarapur fuel supply. Is it any wonder 
the Indians do not take us seriously?

Like India’s 1974 test, the 1998 tests present a defining event in U.S. 
nonproliferation policy. We have failed to react sharply enough to 
head off Pakistani tests. But we still can be taken seriously in this 
region and by other aspiring nuclear states such as Iran. At a mini-
mum we should insist that Indian plutonium covered by "peaceful 
purposes" agreements be unavailable for warheads, and that Tarapur 
fuel is not reprocessed to extract plutonium. This is by no means the 
whole answer, but there is no point in trying to "engage" India in 
new nuclear limitations if we do not enforce existing agreements. 
Victor Gilinsky is an energy consultant and Paul Leventhal is presi-
dent of the Nuclear Control Institute. At the time of India’s 1974 test 
they were, respectively, a member of the Nuclear Regulatory Com-
mission and of the U.S. Senate staff.
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"Israel’s Bomb"

Victor Gilinsky
The New York Review of Books

May 13, 2004

To the Editors:

Amos Elon’s review of Avner Cohen’s Israel and the Bomb 
[NYR, January 15] gives the author deserved credit for writ-
ing a fascinating book that reconstructs for the first time the 

secret story of the Israeli nuclear bomb project, one "whose exis-
tence the Americans were slow to confirm." There is much to learn 
from this account for our current efforts to cope with clandestine 
nuclear weapons developments abroad. In the Israeli case Ameri-
can officials started by wishing away the obvious and progressed to 
hiding deep inside the government what they knew was politically 
explosive.

Which brings me to three curious omissions in Cohen’s book—the 
1968 smuggling past Euratom inspectors of two hundred tons of ura-
nium ore to Israel, the CIA’s conclusion at about the same time that 
Israel previously stole bomb-grade uranium from a US naval fuel 
plant, and the 1979 Vela satellite signal that was widely interpreted 
as an indication of an Israeli nuclear test. The book’s complete si-
lence on these important events is especially odd as they have been 
discussed extensively elsewhere. 

The Plumbat Affair

After the 1967 Israeli–Arab war France ceased to supply Israel with 
uranium. The following year, through complex covert operations in-
volving European front companies and mid-sea transfers from one 
vessel to another, Israel managed to obtain two hundred tons of ura-
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nium ore that had been stockpiled in Antwerp. The sealed drums 
were labeled "plumbat," or lead. This was not the first, or last, se-
cret Israeli uranium purchase. The significance of the Plumbat affair, 
however, and therefore the sensitivity, arose from the violation of 
European Atomic Energy Commission (Euratom) controls. Euratom 
approved the sale on the understanding that it was an intra-European 
one. Euratom soon caught on to what happened and informed the 
US Atomic Energy Commission. Both then sat on the story for an-
other decade. Cohen doesn’t say a word about it.

The NUMEC Affair

As Cohen relates in his book, in 1968 CIA Director Helms reported 
to President Johnson the exceedingly tightly held conclusion that 
Israel already possessed nuclear weapons. Among other indications, 
the United States had observed Israeli Air Force practice runs that 
could only be for nuclear delivery. This was a political shock that, if 
revealed, could have derailed the Nuclear Nonproliferation Treaty, 
then nearly ready for signing. A public revelation would have shown 
that previous US "visits" to Israeli nuclear facilities—to make sure 
they were not supporting bomb work—were a farce, and that US 
assurances on this point to Arab countries were false. Johnson is 
reported to have told Helms not to tell anyone, not even Dean Rusk 
or Robert McNamara.

But there is more. Cohen’s reference for the 1968 CIA conclusion 
about Israeli bombs is 1976 "testimony" of CIA Deputy Director 
Carl Duckett before the US Nuclear Regulatory Commission. The 
reason Duckett briefed a small group of commissioners (of whom I 
was one) and several senior NRC staff was not to tell us Israel had 
the bomb. It was rather to deal with rumors about a deeper secret in 
the CIA reports, one that had an even bigger potential for political 
disaster, and one that I believe was the real reason for the hyper-
secrecy. What Duckett confirmed, to everyone’s astonishment, was 
that the CIA believed that the nuclear explosives in Israel’s first sev-
eral bombs, about one hundred kilograms of bomb-grade uranium in 
all, came from material that was missing at a US naval nuclear fuel 
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plant operated by the Nuclear Materials and Equipment Corpora-
tion (NUMEC), in Apollo, Pennsylvania. NUMEC had exception-
ally close and suspicious ties to Israel. The firm’s sloppy material 
accounting could have masked the removal of the bomb-grade ura-
nium. After numerous investigations and reinvestigations the facts 
remain unclear. Still, it seems more than strange that Cohen does not 
even mention the controversy.

1979 Vela Satellite Nuclear Test Signal

On September 22, 1979, a US Vela satellite designed to detect nu-
clear tests registered a signal over the Indian Ocean that was gener-
ally believed in the US intelligence community to indicate an Israeli 
nuclear test carried out with South African cooperation. But this 
conclusion was politically awkward for the Carter administration 
then trying to mediate Mideast peace. The President’s science ad-
viser brought together a group of prominent nongovernmental sci-
entists for a narrow review of the event. The panel came up with the 
inventive interpretation that the light signal detected by the satellite 
came not from the ocean surface far away but rather from reflec-
tions from tiny particles that happened to pass in front of the satel-
lite detector in exactly the right way to imitate a bomb signal. The 
White House panel discounted data from ionospheric disturbances 
recorded by a radio telescope in Puerto Rico that was consistent 
with the bomb interpretation of the satellite data. Just about every-
one else in the federal scientific community believed the signal did 
come from a bomb test. The Vela satellite experts at the Los Ala-
mos laboratory are still convinced their satellite recorded a nuclear 
test. The technical significance of such a test was that it would have 
indicated Israel was developing hydrogen weapons (for which test-
ing is essential) and thus its weapons program was then already 
highly advanced. The international political significance of Israeli 
nuclear weapons cooperation with South Africa is obvious. Cohen 
is completely silent about the 1979 event. The timing is indeed past 
the main account of his book, but given a test’s tremendous sig-
nificance I am surprised he did not even mention it in the Epilogue. 
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I realize that Avner Cohen bravely took on a lot in telling the Israeli 
bomb story—Amos Elon’s review tells of Cohen’s grilling by Israeli 
security. Still, I can’t help feeling that there is a deeper layer of the 
story yet to be told. And there is still a lesson to be learned by the 
United States about facing politically inconvenient facts concerning 
clandestine nuclear weapons efforts abroad.
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"Revisiting the NUMEC Affair"

Victor Gilinsky and Roger J. Mattson 
Bulletin of the Atomic Scientists

March 1, 2010

Abstract

It is the story that won’t go away—the possibility that in the 1960s 
Israel stole bomb-grade uranium from a U.S. nuclear fuel-pro-
cessing plant. Now two former NRC officials explain what they 

think happened.

In a 1977 60 minutes interview, Mike Wallace asked then Israeli 
Prime Minister Menachem Begin whether he could, or would, shed 
any light on rumors that in the early 1960s Israel had stolen bomb-
grade uranium from the United States. Begin ridiculed the question, 
but he didn’t answer it directly: "From time to time, I read in the 
press the most fantastic stories—how everywhere Israel snatches 
away uranium from America and from Europe. It belongs to the 
James Bond stories—"

"Not so?" Wallace interjected.

"I don’t pay any attention to them," Begin answered.

Wallace let it go, and after a year or two of interest, so did the rest of 
the media, which is a shame, because when the known facts are put 
together, it is difficult to escape the conclusion that Israel probably 
did steal highly enriched uranium (HEU) from the United States.

The story landed in the press about a year before the Wallace/ Begin 
interview. It started, improbably, with James Conran, an engineer at 
the Nuclear Regulatory Commission (NRC) who was angry about 
being denied access to an intelligence report on Israel’s nuclear ac-
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tivities—a report he thought he needed to properly assess safeguards 
at U.S. commercial nuclear facilities against theft of bomb-capable 
materials. To address Conran’s insistent complaints and to scotch 
rumors, NRC Chairman William Anders in February 1976 invited 
CIA Deputy Director Carl Duckett to brief about a dozen senior 
NRC officials. Instead of dismissing the rumors, Duckett stunned 
his audience by telling them that the CIA believed Israel had ille-
gally obtained HEU from a fuel-processing plant run by the Nuclear 
Materials and Equipment Corporation (NUMEC) in Apollo, Penn-
sylvania, and that Israel used this HEU for its first bombs.452 (Both 
coauthors worked at the NRC at the time and were involved in one 
or another aspect of the NUMEC affair—one as a commissioner 
who attended the CIA briefing and the other as the head of a task 
force charged with developing the NRC’s response to Conran.)

Anders immediately passed along Duckett’s information to James 
Connor, a smart, confident assistant to President Gerald Ford who 
knew his way around nuclear issues because he briefly had been 
director of planning and analysis at the Atomic Energy Commis-
sion (AEC), the precursor to the NRC.453 As Connor recounted it, 

452. "Inquiry into the Testimony of the Executive Director for Operations," 
Nuclear Regulatory Commission (NRC) Offices of General Counsel and Inspec-
tor and Auditor, February 1978, NRC document room; strictly speaking, by 
regulation, the dividing line between low-enriched uranium and highly enriched 
uranium (HEU) is 20-percent enrichment in the uranium 235 isotope. Through-
out this article, however, we use HEU to designate uranium of roughly 90-per-
cent enrichment (i.e., material that can be a reactor fuel or a nuclear explosive).
453. Meanwhile, another NRC commissioner, Marcus Rowden, confided to 
Gen. Edward Giller, the head of the U.S. nuclear weapons complex, that some 
younger members of the NRC wanted to "to spill the beans." "August 8, 1977 
NUMEC-Related Congressional Hearing," Energy Department memorandum, 
deputy inspector general to undersecretary, April 27, 1979, p. 4; "Summary of 
May 4, 1978 Interview of General Edward B. Giller, former deputy assistant ad-
ministrator for National Security, Energy Research and Development Adminis-
tration," documents attached to each other and located at University of Arizona, 
Special Collections Library, Morris Udall papers, MS 325, Box 365, Folder 1. 
(Documents cited in this article are housed in repositories including the Glenn 
T. Seaborg and Benjamin Loeb papers at the Library of Congress’s Manuscript 
Division, the University of Arizona’s Morris Udall papers cited above, and the 
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he told Ford, "Mr. President, I have good news and bad news. The 
good news is that Israel definitely has the Bomb and can take care of 
itself. The bad news is that the stuff came from Pennsylvania."454 At 
Connor’s urging, the Justice Department began looking into the 
matter.

Drawing on an earlier FBI case summary, Attorney General Edward 
Levi informed Ford that the FBI had never conducted "an investiga-
tion into the alleged discrepancy in nuclear materials at NUMEC be-
cause it was advised by the AEC that any loss likely was attributable 
to inadequate accounting procedures and that there was no evidence 
or suspicion of a violation of law."455 Levi listed several criminal 
statutes that might have been violated: Some dealt with unauthorized 
release of restricted data; two pointed to his suspicions that enriched 
uranium was unlawfully removed from Apollo; and three others 
referred to the possibility that federal officials concealed the events 
after the fact. He concluded: "I believe it necessary to conduct an 
investigation," which he instructed the FBI to undertake.456 

The Original Investigation.

NUMEC started processing HEU at Apollo in the late 1950s, mostly 

James Connor and John Marsh papers at the Gerald R. Ford Presidential Library. 
In addition, FBI documents were obtained under Freedom of Information Act 
(FOIA) File No. 117-2564 and Freedom of Information, Privacy Act File No. 
1091168-000. NRC and Energy Department documents are available from their 
respective public document rooms.) 
454. Washington knew by that point that Israel had nuclear weapons, but there 
still was considerable uncertainty about the extent of Israel’s program.
455. FBI document, FBI director to the attorney general, "[subject redacted]," 
April 22, 1976; Justice Department memorandum, Attorney General Edward 
Levi to President Gerald Ford, April 22, 1976, Loeb papers. 
456. An FBI interview with the interviewee’s name redacted, but who obvi-
ously was James Connor, reports, "The president is particularly concerned with 
any indication of a prior cover-up. [Redacted] expressed the feeling that he 
was appalled at the superficiality of the AEC investigation into the matter." FBI 
Airtel, special agent in charge, Washington Field Office to FBI director, [subject 
redacted], June 15, 1976, Loeb papers.
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for the AEC. However, by the early 1960s, worrisome signs ap-
peared that the plant’s security and accounting were deficient—even 
by that era’s lenient standards. Here is how then AEC Chairman 
Glenn Seaborg described the situation in his 1993 book, The Atomic 
Energy Commission under Nixon: "The AEC’s materials account-
ability system as of 1960, the year when the discrepancies were first 
noted at NUMEC … provided no means of ascertaining how much 
material a company might ship abroad other than by referring to the 
company’s own records; there was no provision for AEC physical 
checks of shipments. The system did not require that [special nucle-
ar material such as plutonium or enriched uranium] be physically 
protected within, or when in transit to and from, private plants. Nor 
was every private employee who handled [special nuclear material] 
required to have a security clearance or even to be a U.S. citizen…. 
In addition, AEC staff did not seem to emphasize vigorous enforce-
ment even of existing requirements."457 

AEC officials did complain about NUMEC’s performance and be-
gan to lose patience with its lack of response. In 1965, after the 
company could not account for a substantial amount of HEU and 
dragged its feet about resolving the discrepancy, the AEC conducted 
its own careful inventory.458 The commission concluded that there 
was about a 200-kilogram difference between the HEU supplied to 
the plant and the amount returned in product to customers. After 
accounting for processing losses, the fate of about 100 kilograms of 
HEU remained unexplained. Neither NUMEC nor the AEC could 
figure out where the missing HEU might have gone.

NUMEC’s president Zalman Shapiro traveled frequently to Israel; 

457. Glenn T. Seaborg with Benjamin S. Loeb, The Atomic Energy Commission 
under Nixon: Adjusting to Troubled Times (New York: St. Martin’s Press, 1993), 
p. 196. 
458. Howard C. Brown Jr., Memorandum for the Files, July 22, 1965, Udall 
papers; S. T. C. McDowell, assistant director for control, AEC Division of 
Nuclear Materials Management, "Report of Survey: Control Over Enriched 
Uranium, Nuclear Materials & Equipment Corp., Apollo, Pennsylvania, Divi-
sion of Nuclear Materials Management, Nuclear Materials Management Survey 
Number DNMM-53," April 6, 1966, Loeb papers.
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NUMEC was a procurement and sales agent for the Israeli ministry 
of defense; and the company was involved in a partnership, called 
ISORAD, with Israel’s nuclear organization to develop food irradia-
tors, which involved sending large packages of radioactive sources 
to Israel.

Unexplained losses occurred at other commercial plants, but Apol-
lo’s losses were proportionately larger.459 Equally troublesome were 
the extensive contacts NUMEC’s president, Zalman Shapiro, an 
eminent chemist and inventor, had with the Israeli government. 
Shapiro traveled frequently to Israel; NUMEC was a procurement 
and sales agent for the Israeli ministry of defense; and the company 
was involved in a partnership, called ISORAD, with Israel’s nuclear 
organization to develop food irradiators, which involved sending 
large packages of radioactive sources to Israel.460 

All of this left the AEC in an embarrassing fix. The commission had 
been aware that it was technically possible for foreign recipients to 
use HEU or plutonium fuel imported from the United States for 
nuclear weapons, but, incredible as it seems today, the agency had 
not given any thought to the possibility that individuals or groups 
could steal nuclear material within the United States.461 Worse yet, 
public suspicion that bomb material had been stolen from a U.S. 

459. Seaborg wrote that the AEC staff "tended to believe that the losses at NU-
MEC had indeed been excessive." See The Atomic Energy Commission under 
Nixon, p. 198. In addition, in a letter to John Conway, the executive director of 
the Joint Committee on Atomic Energy (JCAE), on February 14, 1966 (Udall 
papers), R. L. Hollingsworth, the AEC’s general manager, wrote, "NUMEC’s cu-
mulative losses from time of plant start-up in 1957 have been higher than those 
determined by other companies having comparable operations."
460. H. J. Badini, AEC Division of Security, "Nuclear Materials and Equipment 
Corporation, Apollo, Pennsylvania," memorandum for files, August 1, 1963; 
AEC memorandum, G. A. Palazzolo, chief, Research Branch, AEC Headquar-
ters Division of Security to Harry R. Walsh, director of Security and Property 
Management Division, 1965. All from Loeb papers. 
461. Although, as Seaborg wrote, "such dangers did not have the prominent 
place in the national consciousness that they were later to acquire." See The 
Atomic Energy Commission under Nixon, p. 196 
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facility would undermine support for the AEC’s grandiose nuclear 
projects. The commission’s immediate concern, however, was how 
to deal with the inevitable questions from the powerful Joint Com-
mittee on Atomic Energy (JCAE)—the AEC’s congressional over-
seer, and real boss.462 

At a key February 1966 meeting in preparation for congressional 
testimony, AEC Assistant General Manager Howard Brown said the 
basic AEC position "should be" that it had "no evidence or suspicion 
that diversion had occurred." Seaborg emphasized the desirability 
of stressing to the JCAE the "theory" presented by Brown that no 
diversion had taken place. This theory, in Brown’s opinion, made it 
unnecessary to formally involve the FBI—which had jurisdiction 
over all alleged or suspected criminal violations of the Atomic En-
ergy Act.463 

Commissioner James Ramey asked about interviewing NUMEC 
personnel. Brown did not think much would come of it but agreed 
to do so. A month later, the AEC sent a team to Apollo to question 
NUMEC employees. To the dismay of team leaders, AEC attorney 
Marcus Rowden instructed them not to take any written statements 
and to cease questioning and return to Washington at the first indi-
cation of illegal activity. The investigators asked about 36 NUMEC 
employees only whether they knew about any diversion.464 None 
did. Some guards volunteered that a diversion would have been pos-
sible, but that information did not seem to gain traction.

While the AEC "investigated" the HEU loss, the FBI restricted 
itself to briefly examining whether the ISORAD arrangement re-

462. The JCAE existed from 1946 to 1977 and had exclusive jurisdiction over 
all civilian and nuclear matters. 
463. Atomic Energy Act of 1954, section 221. b., provides that "the FBI of the 
Department of Justice shall investigate all alleged or suspected criminal viola-
tions [of the act]." 
464. AEC memorandum, Ellyson Outten [Office of Investigations, Division of 
Inspection] to Anson Bartlett, Division of Inspection, February 28, 1966, Loeb 
papers.
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quired Shapiro to register as a foreign agent. The Justice Depart-
ment concluded that it did not.465 The AEC then talked the FBI 
out of investigating the possibility of diversion on grounds that 
the AEC had found no suspected criminal violations, just sloppy 
accounting.466 In short, the AEC took the position that diversion was 
so unlikely that there was no need to consider it at all. In retrospect, 
it looks as though the agency’s single-minded interest in nuclear 
power expansion smothered any security concerns.

Suspicions Continue to Mount.

The case, however, was revived a couple of years later after clandes-
tine U.S. environmental sampling around Israel’s nuclear weapons 
facility at Dimona detected minute traces of HEU that reportedly 
bore the signature of an enrichment plant in Portsmouth, Ohio.467 It 
is unclear from public documents how firm the evidence was, but 
an unambiguous identification would have been possible if the 
samples were of ultra-HEU that was produced only at Portsmouth. 
Such uranium was used in U.S. naval reactor fuel and processed by 
NUMEC at Apollo.468 Plus, the possibility that Israel had enriched 
uranium domestically was discounted, bringing additional attention 

465. Justice Department letter, J. Walter Yeagley, assistant attorney general, 
Internal Security Division, to FBI director, March 23, 1966, Loeb papers.
466. AEC letter, Glenn Seaborg, AEC chairman, to Chet Holifield, joint commit-
tee chair, February 14, 1966, Udall papers.
467. John J. Fialka, "CIA Found Israel Could Make Bomb: Soil, Air Samples 
Disclosed Atomic Capability," Washington Star, December 8, 1977; John J. 
Fialka, "The American Connection: How Israel Got the Bomb," Washington 
Monthly, January 1979; Seymour Hersh, The Samson Option: Israel’s Nuclear 
Arsenal and American Foreign Policy (New York: Random House, 1991), p. 
255; The Atomic Energy Commission under Nixon, p. 197; Energy Department 
memorandum, deputy inspector general to undersecretary, "August 8, 1977 
NUMEC-Related Congressional Hearing," April 27, 1979, Udall papers.
468. National Nuclear Security Administration, Highly Enriched Uranium: 
Striking a Balance, a Historical Report on the United States Highly Enriched 
Uranium Production, Acquisition, and Utilization Activities from 1945 through 
September 30, 1996, Revision 1, January 2001.
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to NUMEC.469 

In April 1968, Director of Central Intelligence Richard Helms wrote 
to Attorney General Ramsey Clark in a memo that remains highly 
classified that HEU processed at Apollo might have ended up at Di-
mona and requested that the FBI resume its investigation of NU-
MEC.470 (The CIA could not legally conduct such an investigation 
within the United States.) At about the same time, Helms informed 
President Lyndon B. Johnson of the CIA’s suspicions. Johnson 
reportedly told Helms, "Don’t tell anyone else, even [Secretary of 
State] Dean Rusk and [Defense Secretary] Robert McNamara."471 

Two months later, Clark ordered the FBI to place Zalman Shapiro 
under electronic and physical surveillance, which revealed unusual 
meetings between Shapiro and known Israeli intelligence operatives 
that have never been explained.472 For instance, Israeli scientific 
attachés, who the FBI believed were senior Israeli intelligence 

469. The Atomic Energy Commission under Nixon, p. 197.
470. The April 2, 1968, cover note on the letter from Helms to Clark resides 
in the Ford Presidential Library. In the note, Helms wrote, "Since the subject 
matter of this letter is so sensitive for obvious reasons, I would appreciate if you 
would return it to me when you have taken whatever action you feel appropri-
ate." The CIA has repeatedly refused to declassify the Helms letter, which might 
say more about the CIA’s discovery in Israel of traces of HEU with a Portsmouth 
signature. In January 1978, Carl Duckett wrote to Morris Udall to confirm that 
the CIA’s suspicions in 1968 led to the letter from Helms to Clark. See John J. 
Fialka, "CIA Heads’ Suspicions on A-Matter Reported," Washington Star, Janu-
ary 18, 1979.
471. Interview of Carl Duckett, "Inquiry into the Testimony of the Executive 
Director for Operations," NRC Offices of General Counsel and Inspector and 
Auditor, February 1978, Vol. III, p. 178, NRC document room.
472. FBI memorandum, FBI director to special agent in charge (SAC), Pitts-
burgh, June 6, 1968; FBI memorandum, FBI director to SAC, Pittsburgh, 
September 17, 1968; "Justification for Continuation of Technical or Microphone 
Surveillance," FBI director to SAC, Pittsburgh, April 24, 1969; FBI letter, FBI 
director to the attorney general, "Dr. Zalman Mordecai Shapiro, Atomic Energy 
Act," April 22, 1976. The letter notes that in September 1968, Col. Avraham 
Eylonie, a senior Israeli official of the military intelligence service, was in the 
United States and had several meetings with Shapiro in Apollo and Washington. 
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officers, frequently visited NUMEC.473 Shapiro later admitted that 
he met with the head of Israeli military intelligence in Israel.474 He 
also revealed to investigative reporter Seymour Hersh that he 
knew Binyamin Blumberg, the head of LAKAM, Israel’s scientific 
intelligence operation.475 

Hoover and Mitchell still strongly urged the AEC to lift Shapiro’s Q 
clearance, but Seaborg and the other commissioners refused, claim-
ing to be concerned about the reaction of the scientific community.

In early 1969, the incoming Nixon administration, including the 
president himself, took a keen interest in the NUMEC case, but prin-
cipally as one involving possible espionage rather than diversion.476 
Seaborg might have convinced the administration that it was futile 
to pursue the diversion charge.477 The ensuing discussions, many 
of which are still secret, centered on what to do about Shapiro’s Q 
clearance in light of what the FBI discovered. FBI records and Sea-
borg’s memoirs show that at one time or another the issue occupied 
Attorney General John Mitchell, Defense Secretary Melvin Laird, 
Deputy Defense Secretary David Packard, White House Counsel 
John Ehrlichman, science adviser Ed David, National Security Ad-
visor Henry Kissinger, Secretary of State William Rogers, FBI Di-
rector J. Edgar Hoover, and, of course, Seaborg himself.

In June 1969, Shapiro had a rushed meeting at Pittsburgh Internation-
al Airport with another Israeli scientific attaché, Jeruham Kafkafi, 

473. On November 3, 1968, Avraham Hermoni, the then-Israeli scientific coun-
selor, held a meeting at Shapiro’s house with 11 U.S. scientists about which Sha-
piro was vague when questioned. See "Dr. Zalman Mordecai Shapiro, Atomic 
Energy Act," Loeb papers.
474. U.S. Congress. "Informal Meeting between Interior Committee Represen-
tatives and Dr. Zalman M. Shapiro," transcript of proceedings, December 21, 
1978, p. 88, Udall papers.
475. The scientific intelligence operation got the name LAKAM in 1970. Blum-
berg headed it from 1962 to 1977. See The Samson Option, p. 250. 
476. "Office Diary of Glenn T. Seaborg, Chairman, US AEC, 1961-72," Loeb 
papers.
477. The Atomic Energy Commission under Nixon, p. 199.
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which Shapiro again had difficulty explaining. Interviewed by AEC 
security two months later, Shapiro, surprised that the AEC knew 
about the meeting, first claimed it was about an overdue invoice. 
When the AEC interviewers didn’t buy his story, he called back to 
say Kafkafi asked about an individual at Oak Ridge National Labora-
tory, whose name he could not remember.478 (A possible explanation: 
Because the meeting came right before what was to be the last U.S. 
inspection of Dimona, Kafkafi might have sought information about 
U.S. team members who were assigned to the inspection.) Despite 
such dissembling, Shapiro did not lose Seaborg’s backing or that 
of the AEC commissioners. In its report on the Shapiro interview 
to JCAE Chairman Chet Holifield, the AEC admitted that Shapiro 
was "less than completely candid" in discussing his relationship 
with Israeli officials, but that the commission "does not contemplate 
further action in this matter at this time."479 

Hoover and Mitchell still strongly urged the AEC to lift Shapiro’s Q 
clearance and to do so without a hearing—something the AEC could 
have done under its rules. But Seaborg and the other commissioners 
refused, claiming to be concerned about the reaction of the scientific 
community.480 As such, the FBI discontinued its active investigation 
in September 1969.481 

The Actual HEU Losses at Apollo.

The heated high-level discussions in Washington about Shapiro’s 

478. AEC letter, Assistant General Manager Howard C. Brown Jr. to Director of 
Central Intelligence Richard Helms about transmitting William T. Riley’s sum-
mary of August 14, 1969 interview of Shapiro, August 28, 1969. CIA response 
to FOIA request by Natural Resources Defense Council, reference F87-1446, 
December 15, 1989.
479. AEC letter, general manager to Rep. Chet Holifield, August 27, 1969, Udall 
papers. 
480. Seaborg took responsibility for this reasoning. See The Atomic Energy 
Commission under Nixon, pp. 199-201.
481. FBI letter, FBI Director John Edgar Hoover to William T. Riley [director of 
AEC Security Division], "[subject redacted]," September 3, 1969, Loeb papers. 
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security clearance deflected attention from diversion at Apollo, 
where it turned out later there was more to worry about than the 100 
kilograms of HEU that were discovered to be missing in 1965. In 
2001, the Energy Department reconstructed NUMEC’s "unaccount-
ed for" losses of HEU throughout its operating history.482 Energy’s 
analysis showed that the unexplained losses for the period between 
1966 and 1968 were even larger than the ones discovered earlier, 
a matter that received little or no attention from the AEC, FBI, or 
any other agency. Apparently, everyone assumed that after the 1965 
imbroglio and a 1967 change in plant ownership—it was bought 
by ARCO—security and material accounting at Apollo would have 
improved sufficiently so that any subsequent theft could be ruled 
out. However, Shapiro stayed on as president and kept his senior 
management team intact until he left the company in October 1970. 
Only when the Babcock and Wilcox Company (B&W) bought the 
plant in 1971 did accounting and protection practices come up to 
industry standards.

Energy’s 2001 report stated that Apollo’s cumulative HEU loss from 
the start of operations in 1957 through 1968 was 269 kilograms of 
uranium 235, including the approximately 100 kilograms that were 
found to be missing in 1965. It also reported that only 76 kilograms 
were unaccounted for in the period from January 1969 until 1978, 
including the eight years that B&W ran the operation, during which 
the plant’s HEU "throughput" increased substantially.483 Records 
from the time indicate that losses of HEU in the 10 years of operation 
through 1968 exceeded 2 percent of HEU throughput while losses in 

482. Highly Enriched Uranium, p. 107. 
483. For unexplained reasons the Energy Department made 1968 a dividing 
point. Because NUMEC processed HEU batches of somewhat different enrich-
ments, inventories were reported in terms of the contained uranium 235. The 
total loss of 345 kilograms of uranium 235 in HEU over the life of the plant is 
in close agreement with NRC’s 1982 estimate of 337 kilograms of uranium 235 
in HEU that was lost. See NRC letter, Robert F. Burnett, director, Division of 
Safeguards, to [redacted], FBI, May 19, 1982, Loeb papers. Burnett called it "in-
ventory difference," which is the current usage, but we will stick with the earlier 
more descriptive terminology.
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the 10 years after 1968 were less than 0.2 percent of throughput.484 

The large unexplained losses in the period from 1966 to 1968 cast an 
ominous light on a September 1968 visit to NUMEC by four Israeli 
intelligence operatives. In its request to AEC security to approve 
the visitors, NUMEC identified the four as Rafael Eitan ("chem-
ist, Ministry of Defense, Israel"); Avraham Bendor ("Department of 
Electronics, Israel"); Ephraim Biegun ("Department of Electronics, 
Israel"); and Avraham Hermoni ("scientific counselor, Israeli Em-
bassy, Washington").485 They were supposedly there to discuss the 
purchase of small plutonium 238 power sources, but they were an 
astonishingly inappropriate group for that purpose. Eitan was not a 
chemist; he was a high-level, highly experienced Mossad agent who 
was reputed "not to have missed an operation" and established an 
early reputation for "killing without hesitation."486 He headed the 
team that captured Adolf Eichmann in Argentina in 1960, and he 
might have previously visited Apollo in the early 1960s.487 Later, he 

484. Surviving throughput records include the April 6, 1966 "Report of Survey"; 
a Government Accountability Office report, Review of Accountability Control 
over Special Nuclear Materials, NUMEC, June 1967; a FBI report, "Interview 
of Charles A. Keller, Assistant Manager for Manufacturing and Support, Oak 
Ridge Operations Office, DOE, Atomic Energy Act, Obstruction of Justice," 
November 9, 1979, Loeb papers; a technical report, "The Shippingport 
Pressurized Water Reactor and Light Water Breeder Reactor," J. C. Clayton, 
Bettis Atomic Power Laboratory, presented at the 25th Central Regional 
Meeting American Chemical Society, October 4-6, 1993, available at www.osti.
gov/energycitations/product.biblio.jsp?osti_id=10191380; and licensing docu-
ments that reside in Energy Department and NRC document rooms. 
485. AEC letter, Harry R. Walsh, director of New York Operations Office, 
Division of Security, to Bruce D. Rice, manager of NUMEC Security Division, 
September 20, 1968; FBI memorandum, SAC, Pittsburgh, to FBI director, Sep-
tember 20, 1968; NUMEC letter to Harry R. Walsh, AEC director of Security 
and Property Management Division from Bruce D. Rice, NUMEC manager of 
security, September 12, 1968; FBI memorandum, SAC, Pittsburgh, to FBI direc-
tor, October 17, 1968. All from Loeb papers. 
486. Neal Bascomb, Hunting Eichmann: How a Band of Survivors and a 
Young Spy Agency Chased Down the World’s Most Notorious Nazi (New York: 
Houghton Mifflin Harcourt, 2009). 
487. Gordon Thomas, Gideon’s Spies: The Secret History of the Mossad (New 

http://www.osti.gov/energycitations/product.biblio.jsp?osti_id=10191380
http://www.osti.gov/energycitations/product.biblio.jsp?osti_id=10191380
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became an adviser to Prime Minister Begin and headed LAKAM.488 

Bendor’s real name—the one he adopted in Israel—was Avraham 
Shalom. He was a long-time agent of Shin Bet, Israel’s internal in-
telligence arm. He also served as Eitan’s right-hand man in Eich-
mann’s capture. He became the head of Shin Bet in 1981, but he 
was forced to retire in 1986 after he ordered, and then covered up, 
the deaths of two Palestinian prisoners.489 Biegun was the head of 
the Mossad’s Technical Department; his specialty was electronics 
and communication.490 Unlike the others, Hermoni was what NU-
MEC reported him to be—the scientific counselor at Israel’s em-
bassy in Washington. But he also had been technical director of 
Israel’s nuclear bomb project at RAFAEL, Israel’s armament de-
velopment authority, and he played an important role in the Dimona 
project.491 And as scientific counselor, he presumably was part of 
LAKAM’s operations.492 

The Israelis would have been very interested at the time in getting 
HEU. And they obviously knew the opportunities for diversion NU-
MEC presented. Nor did they shy away from complex clandestine 

York: Thomas Dunne Books, 2007). 
488. Wolf Blitzer, Territory of Lies: The Exclusive Story of Jonathan Jay Pol-
lard: The American Who Spied on His Country for Israel and How He was 
Betrayed (New York: Harper & Rowe, 1989), pp. 10—13. 
489. Ian Black and Benny Morris, Israel’s Secret Wars: A History of Israel’s 
Intelligence Services (New York: Grove Press, 1991), pp. 357-360, 400—409.
490. "The Technical Genius of the Israeli Secret Service," trans., obituary 
of Ephraim Biegun, Ha’aretz. Available at braddye.com/newsletters/2007/
ephraim_biegun.html (accessed February 23, 2010). 
491. Avner Cohen, Israel and the Bomb (New York: Columbia University Press, 
1998), pp. 24, 229. 
492. Ephraim Kahana, Historical Dictionary of Israeli Intelligence (Lanham, 
Md.: Scarecrow Press, 2006), p. 54, states: "Through NUMEC, LAKAM was 
able to obtain uranium for the Israeli nuclear weapons program." On p. 215, 
under NUMEC listing, "Ephraim Lahav and Avraham Hermoni, officially the Is-
raeli scientific attaches at the embassy in Washington, D.C. But in fact LAKAM 
representatives in the United States, were frequent visitors at the NUMEC 
plant."

http://braddye.com/newsletters/2007/ephraim_biegun.html
http://braddye.com/newsletters/2007/ephraim_biegun.html
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activities, especially in support of the country’s nuclear weapons 
program.

There is no indication in released FBI and AEC documents that any-
one asked why these four intelligence operatives were at the Apollo 
plant in 1968 or questioned NUMEC’s false statement of their af-
filiations. It does not make sense that they were seeking technical 
information, because at least three of them were not expert in the 
technologies applied at Apollo. It had to be something else, some-
thing important enough to risk drawing attention to themselves and 
Shapiro. The Israelis would have been very interested at the time 
in getting HEU. And they obviously knew the opportunities for di-
version NUMEC presented. Nor did they shy away from complex 
clandestine activities, especially in support of the country’s nuclear 
weapons program. It is hard to believe that the Israeli intelligence 
establishment would have let such a tempting opportunity slip away.

Why did Israel have such a strong interest in obtaining HEU at the 
time? First, in the early 1960s, the Israelis could not have been sure 
that their plutonium complex would work as designed and on their 
desired schedule. Second, weapon designers always want the flex-
ibility of having both plutonium and HEU. Finally, as some have 
suggested, the HEU could have been used as a driver fuel at Dimona 
to increase production of plutonium and tritium.493 

Had the FBI known about the Plumbat affair at the time, in which 
Israeli secret services illegally slipped 200 tons of yellow-cake, or 
uranium oxide, out of Europe a mere two months after Eitan, Ben-
dor, Biegun, and Hermoni met with Shapiro in 1968, the bureau 
might have taken more seriously Israel’s by-any-means-necessary 
approach to securing nuclear weapons. But the FBI did not know 
about the Plumbat operation because the Europeans kept it quiet for 
more than a decade out of embarrassment.494 Any lingering doubts 

493. See Dan Raviv and Yossi Melman, Every Spy a Prince: The Complete 
History of Israel’s Intelligence Community (Boston: Houghton Mifflin, 1990), p. 
366. 
494. Elaine Davenport, Paul Eddy, and Peter Gilman, The Plumbat Affair (Lon-
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that Israel would conduct an illegal diversion of HEU at NUMEC 
because it risked alienating Washington were erased further by the 
mid-1980s Jonathan Pollard spying operation, during which Israel 
obtained thousands of highly classified U.S. intelligence documents.

In a book about the Pollard operation, Wolf Blitzer, the former 
Washington correspondent for the Jerusalem Post and current CNN 
anchor, wrote: "One inescapable conclusion of the Pollard affair is 
that Israel’s famous chutzpah can be a source of weakness as well as 
strength. It has enabled Israel to survive in a very dangerous part of 
the world. Yet it also has engendered a widely held attitude among 
Israeli officials that Israel can get away with the most outrageous 
things. There is a notion among many Israelis that their American 
counterparts are not too bright, that they can be ‘handled’ thanks 
partially to the pro-Israel lobby’s clout in Congress."495 

The Story That Just Will Not Die.

In response to Attorney General Edward Levi’s April 1976 instruc-
tions, the FBI resumed its NUMEC-related interviews but to little 
avail. As James Connor later told reporter John Fialka, the investi-
gative trail had become cold: "You could look at all the documents 
and ask yourself whether something had happened here. The answer 
was probably yes. Then the question was whether you could do any-
thing about it, and the answer was no."496 

During the transition to the Carter administration, Ford’s assis-
tants alerted Carter’s team to the existence of the most important 
CIA and FBI documents concerning the NUMEC case.497 The FBI 

don: A. Deutsch, 1978). 
495. Territory of Lies, p. 280. See also, Charles R. Babcock, "U.S. an Intelli-
gence Target of the Israelis, Officials Say," Washington Post, June 5, 1986.
496. John J. Fialka, "The American Connection: How Israel Got the 
Bomb," Washington Monthly, January 1, 1979. 
497. During the transition, Ford’s assistant John Marsh wrote a two-page memo 
about the "NUMEC matter" to Jack Watson, President Jimmy Carter’s transition 
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continued interviewing people, apparently driven by congressional 
interest. The later FBI reports, some still heavily redacted, describe 
interviews with ex-NUMEC employees and add suggestive details 
concerning the possibility of illicit shipments from Apollo to Israel. 
According to an earlier interview report, NUMEC delivered a 
600-pound package, listed as containing neutron sources, to El Al 
Airlines in December 1963.498 It turns out the AEC’s 1965 inventory 
showed that more HEU went missing from the Apollo plant in 1963 
than any other year. Former NUMEC employees also told FBI 
agents about strange truck shipments in the 1960s. The trucks went 
directly to Israeli ships docked in the New York area. One recalled 
an unusual truck loading what looked to be HEU containers from 
the plant one night in 1965 or 1966. He said that an armed guard 
ordered him to leave the area. Others claimed to have been threat-
ened by NUMEC managers to keep quiet about what they saw at the 
loading docks.499 Whether or not these accounts are reliable is hard 
to say.500 In any event, the FBI does not appear to have followed up 
on them.

The House Interior Committee, NRC’s principal oversight commit-

head. Marsh recalled their earlier discussion of NUMEC and attached copies of 
certain classified documents that he had shown to Watson. The four documents 
Marsh listed are in the Ford Presidential Library where they remain classified 
by order of the CIA. See memo, John O. Marsh Jr. for the Honorable Jack H. 
Watson, February 8, 1977, Ford Presidential Library.
498. FBI memorandum, SAC, Pittsburgh, to FBI director, "Dr. Zalman Mordecai 
Shapiro, IS [Internal Security]-Israel, Atomic Energy Act," June 13, 1968, Loeb 
papers.
499. FBI report of interview, SAC, Pittsburgh, to FBI director and Criminal 
Investigative Division, Terrorism Section, "DIVERT," March 25, 1980; FBI 
teletype from Pittsburgh to FBI Director, "DIVERT," March 25, 1980. All from 
Loeb papers. 
500. One ex-employee, Marlin J. Ebert, described cobalt 60 shipping procedures 
at Apollo and recounted an unusual shipment in a large container made one night 
in late 1969 or 1970 when he was not present to witness the packing. He said 
this was a deviation from usual shipping procedures and there was excess space 
in the lead casks after the cobalt 60 was packed, leaving room to place other 
materials into the casks. See FBI teletype, San Francisco Office to FBI director 
and Washington Field Office, May 9, 1980, Loeb papers.
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tee after the JCAE’s demise in 1977, also looked into the possible Is-
raeli connection. In fact, Committee Chairman Morris Udall person-
ally conducted an interview with Zalman Shapiro. Udall had been 
a prosecutor, and he was as fair-minded a congressman as could be 
found. When a BBC interviewer asked him in 1979 if he thought 
the Israelis had taken HEU from Apollo, he replied, "If someone 
had me write in an envelope whether a diversion occurred or did 
not occur and that I would be put to death if I answered wrong, I 
suspect I would have to put in the envelope that I believe there was 
a diversion."501 

The top NRC official responsible for overseeing nuclear fuel plants 
told Congress that a 1980 NRC study on NUMEC proved "a knowl-
edgeable insider could quite easily have obtained the material in 
[the apollo] plant … [and it] would have been very, very difficult to 
detect."

In 1980, at Udall’s urging, NRC security experts looked carefully 
into the possibility of an alleged diversion from NUMEC. They 
concluded: "It is possible that significant quantities of [HEU] could 
have been removed from the NUMEC Apollo facility during the 
mid-1960s, by a knowledgeable insider or an outside group with 
assistance of an insider, without detection. It is, of course, possible 
that no such removal occurred. Our review did not develop any in-
formation to indicate that a theft did or did not occur, only that the 
system would not have been able to detect a theft."502 

The top NRC official responsible for overseeing nuclear fuel plants 

501. "Panorama on Israel," BBC, transcript of program discussing Israel’s acqui-
sition of the Bomb, June 26, 1979, Udall papers.
502. A draft of the NRC report, A Safeguards Case Study of the Nuclear Materi-
als and Equipment Corporation Uranium Processing Plant, Apollo, Pennsyl-
vania, was circulated in 1979 for comments by other federal agencies. Energy 
Department reviewers, who had contemporaneous experience with NUMEC, 
did not take issue with these conclusions. See W. Altman, J. Hockert, and E. 
Quinn, A Safeguards Case Study of the Nuclear Materials and Equipment Cor-
poration Uranium Processing Plant, Apollo, Pennsylvania, NRC report, January 
1980, NRC document room. 
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told Congress that the NRC study on NUMEC proved "a knowl-
edgeable insider could quite easily have obtained the material in that 
plant … [and it] would have been very, very difficult to detect."503 

A frequently encountered canard espoused most notably by Hersh in 
his book The Samson Option is that the missing HEU was recovered 
when the Apollo plant was taken apart.504 Beginning in 1978, B&W 
did carefully dismantle Apollo, recovering HEU containing 95 kilo-
grams of uranium 235 from equipment and structures, and estimat-
ing that another 31 kilograms was left unrecovered in the concrete 
floor and walls, for a sum of 126 kilograms. But the cumulative 
"material unaccounted for"—the unexplained missing amount—for 
the entire 1957-78 period of HEU operations at Apollo was 463 ki-
lograms.505 That leaves 337 kilograms as the cumulative amount 
of HEU still unaccounted for—more than three times the amount 
unaccounted for in the 1965 inventory. In other words, the fact 
that about 100 kilograms of uranium 235 in the form of HEU was 
found during post-1978 decommissioning does not eliminate the 
possibility that the 100 kilograms of HEU that the AEC could not 
account for in Apollo’s 1965 inventory, or the larger amount that 
went missing during the 1966-68 period, was diverted.

Ironically, the 89-year-old Shapiro has now revived this very point, 
claiming that the missing material was recovered and that this exon-

503. William Dircks, quoted in John J. Fialka, "A-Bomb Materials Difficult to 
Protect," Washington Star, June 12, 1979. 
504. According to The Samson Option, pp. 257, 331, the 100 kilograms of HEU 
was never really missing from NUMEC’s plant in the mid-1960s—instead it had 
stuck to equipment or seeped into the concrete floor and structures, where it was 
later found during the dismantling of the plant after operations ceased. Seaborg 
later repeated Hersh’s conclusion that the "missing uranium" was found dur-
ing cleanup of the plant. Glenn T. Seaborg and Eric Seaborg, Adventures in the 
Atomic Age: From Watts to Washington (New York: Farrar, Straus, and Giroux, 
2001), p. 222.
505. NRC letter, Robert F. Burnett, director Division of Safeguards, to [redact-
ed], FBI, May 19, 1982, Loeb papers. The precise accounting was done in terms 
of uranium 235 content because the HEU batches processed at the plant did not 
have exactly the same enrichment.
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erates him. In August 2009, at the urging of Shapiro’s lawyer, Penn-
sylvania Democratic Sen. Arlen Specter wrote to the NRC asking the 
agency to reexamine the case with a view toward "confirming that 
Shapiro was not involved in any activities related to the diversion 
of uranium."506 In its response to Specter the NRC chose instead to 
address the larger question of diversion—saying it had no "specific 
evidence" of a diversion but it couldn’t rule it out "unequivocally." 
It was a cautious, bureaucratic response; nevertheless, it was a 
remarkable statement by a federal agency because it leaves open 
the possibility that Israel stole bomb-grade uranium from the United 
States unbeknownst to all the government agencies tasked with 
preventing such a thing from happening.

Why Now?

We recount the NUMEC affair now not to pursue Shapiro and oth-
ers who may have been involved in it. In a sense Shapiro was a red 
herring in the case. By personalizing the NUMEC investigations 
around him, the government lost sight of the real issue—the missing 
HEU.

We do think, however, that the circumstantial evidence supports the 
conclusion that the HEU ended up in Israel. It seems to us self-
evident that if the federal government knows something about how 
NUMEC and/or Shapiro helped Israel get the Bomb, the public has 
a right to know the details. A good starting point would be to declas-
sify key CIA and FBI documents pertaining to the NUMEC case.

Perhaps the most worrisome aspect of the NUMEC affair is that 
the government itself did not seem to want to find out what hap-
pened because it feared the answer. In his last book, Adventures in 
the Atomic Age, Seaborg defended this head-in-the-sand approach 
by questioning "what sense" it made to pursue the case.507 For our 

506. NRC letter, R. W. Borchardt, NRC executive director, to U.S. Sen. Arlen 
Specter, November 2, 2009, NRC document room.
507. Adventures in the Atomic Age, p. 221. 
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part, getting at the truth makes sense enough.
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"Casting a Blind Eye: 
Kissinger and Nixon Finesse 

Israel’s Bomb"

Victor Gilinsky
The Next Arms Race

Nonproliferation Policy Education Center
July 2012

It is now widely accepted that 1969 marked a turning point in U.S. 
policy regarding Israeli nuclear weapons. A "stopping point" 
may be a better description. The pivotal moment appears to have 

come in a private, unrecorded September 1969 meeting between 
Richard Nixon and Golda Meir: She is supposed to have owned up 
to having the bomb, and Nixon is supposed to have promised that as 
long as Israel kept its bomb under wraps, the United States would 
not ask questions about it.

Up to that point, the United States had been urging Israel to join the 
Nonproliferation Treaty (NPT).508 After the 1969 meeting, as Gen-
eral Yitzhak Rabin (the Israeli Ambassador at the time) put it, the 
subject "dropped off the agenda." In fact, the entire subject of Israeli
nuclear weapons dropped off the U.S. foreign policy agenda.

508. As early as 1960, President Dwight Eisenhower met with his top Cabinet 
officials and military leaders to discuss the problems raised by information 
that the Israelis, in Secretary of State Christian Herter’s words, were "operat-
ing a plutonium production plant." Defense Secretary Thomas Gates said, "Our 
information is that the plant is not for peaceful uses." The President made clear 
that the issue went beyond the Middle East. He said, "We are now faced with 
the question of what to do as further countries become atomic producers." He 
told the group the United States needed to tell the Israelis that we wanted the 
International Atomic Energy Agency (IAEA) to inspect the plant "as a matter 
of course." See General A. J. Goodpastor’s January 12, 1961, Memorandum 
regarding a December 9, 1960, conference with the President.
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This history is still important today, because the subject is still off 
the U.S. agenda. In fact, the U.S. Government is still committed to 
keeping Israel off the international nonproliferation agenda.509 But 
the pretense of ignorance about Israeli bombs does not wash any-
more. President Barack Obama looked foolish, or worse, when he 
said he did not want to "speculate" whether any countries in the 
Middle East had nuclear weapons.510 The evident double standard 
undermines efforts to control the spread of nuclear weapons world-
wide.511

It is useful, therefore, to try to understand the 1969 origins of the 
current approach toward Israeli nuclear weapons and to inquire 
about the continuing validity of U.S. promises at the time. We have 
more material to work with, since the Nixon Library released a few 
years ago many Nixon-era White House documents related to Israeli 
nuclear weapons, including recommendations to the President from 
his national security advisor, Henry Kissinger. The released docu-
ments— some of them formerly Top Secret—provide a fascinat-
ing glimpse into the White House policy reviews before the critical 
meeting with Meir.

509. Consider, for example, the Obama administration’s hostile reaction to the 
proposal, coming out of the 2010 NPT Review Conference, for a 2012 meeting 
to discuss a nuclear-free Middle East, a goal the United States claims to support. 
Although the U.S. delegation had voted for the entire document—presumably 
to avoid an embarrassing conference failure—the Obama White House immedi-
ately thereafter attacked the language of the meeting proposal.
510. Helen Thomas, at the President’s first televised news conference, February 
9, 2009.
511. Israel was not the only country whose nuclear weapons program was eased 
by ad hoc considerations that overwhelmed U.S. support for the Nonprolif-
eration Treaty (NPT). This also happened in U.S. interactions with India and 
Pakistan over their nuclear programs, and, at one point, even with North Korea. 
In fact, U.S. policy toward India’s nuclear program is surely a close second to 
that toward Israel’s nuclear program in its glaring inconsistencies with stated 
nonproliferation policy. Israel was, however, the first country to face down U.S. 
nonproliferation policy—immediately after the signing of the Treaty—which 
created a precedent for U.S. acquiescence in NPT holdouts that was later ex-
ploited by other countries. 
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The story has now been told in some detail, most recently by Avner 
Cohen, who used the 1969 Nixon Meir meeting as the point of de-
parture for his critique of Israel’s policy of "opacity," or total secre-
cy about its bomb.512 What strikes me about this, and other accounts 
of the 1969 U.S. policy shift, is that, however interesting they are, 
these accounts are focused mainly on the Israeli side of the interac-
tion. From my own brief look at the documents, there is rather more 
to the story of interest from the U.S. point of view.

Let me sketch some points that strike me about: (1) the Kissinger-
directed White House policy analyses and recommendations; (2) 
Nixon’s own handling of the Israeli nuclear issue; and, (3) the cur-
rent weight of Nixon’s promises to Meir, including any promise to 
shield Israel from the NPT.

Nixon Submits NPT for Approval

It was President Nixon, by the way, who ratified U.S. membership 
in the NPT after President Lyndon Johnson had negotiated it and 
signed it. Nixon had no particular attachment to the Treaty—it does 
not even rate a mention in his memoirs—and neither did Kissing-
er.513 Still, Nixon submitted the NPT to the Senate soon after he 
entered office, and received its approval in March 1969. Apparently 
Nixon was persuaded the United States did not thereby give up any 

512. Avner Cohen, The Worst Kept Secret: Israel’s Bargain with the Bomb, New 
York: Columbia University Press, 2010. See also the article by William Burr 
and Avner Cohen in the May 2006 issue of Bulletin of the Atomic Scientists: 
"As long as Israel kept the bomb in the basement—which meant keeping the 
program under full secrecy, making no test, declaration, or any other visible act 
of displaying capability or otherwise transforming its status—the United States 
could live with Israel’s ‘non-introduction’ pledge. . ."
513. Nixon’s memoirs contain no index entry for the NPT and apparently no 
reference to the Treaty in the book. See Richard Nixon, RN: The Memoirs of 
Richard Nixon, New York, Grosset & Dunlop, 1978. Kissinger’s memoirs make 
two glancing references, one to the 1968 signing by Johnson, and the second to 
German concerns about discriminatory treatment under the Treaty. See Henry 
Kissinger, White House Years, Boston, MA: Little, Brown and Co., 1979.
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freedom of action. In any case, he had no intention of pressing other 
countries to adhere to it.514

However little Nixon thought of the NPT, other senior officials did 
take it seriously, and the ratified Treaty formed part of the backdrop 
to dealing with Israel’s rapidly evolving nuclear weapons project. 
Since Israel was not one of the NPT-authorized five nuclear powers, 
the confrontation with Israel was to be the first test of the universal-
ity of the new Treaty.

Decision on Phantom II Aircraft Left from the Johnson Administra-
tion 

The immediate nuclear-related Israeli question Kissinger had to ad-
dress actually had to do with conventional arms—whether to permit 
delivery of 50 F-4 Phantom aircraft that Israel had bought in the 
last days of the Johnson administration. The F-4 was the top fighter-
bomber in the world, and the Israelis wanted it badly. The outgoing 
administration had written into the F-4 contract the possibility of 
cancellation if it appeared Israel was getting nuclear weapons.

The Defense and State Departments had wanted, as a condition of 
the F-4 sale, an explicit Israeli pledge not to build nuclear weap-
ons.515 Israel offered instead its standard declaration that it would 

514. After deciding to back the Treaty, Nixon instructed U.S. diplomats not to 
push it too hard, and especially not to lean on the Germans. See also Robert 
Dallek, Nixon and Kissinger: Partners in Power, New York: HarperCollins 
2007, p. 136: "In [early] 1969, Nixon . . . urged the Senate to approve a nuclear 
nonproliferation treaty (NPT) signed by Johnson. Nixon’s commitment to an 
NPT carried no political or economic costs. His internal directive supporting 
ratification emphasized that adherence to the treaty neither created new com-
mitments abroad nor broadened existing ones. Nor would the treaty cause any 
international difficulties for the United States, since Nixon had no intention to 
pressure other countries to follow America’s lead."
515. An indication of this comes through in a 1966 cable from Secretary of 
State Dean Rusk to the U.S. Ambassador in Israel. Rusk described his conversa-
tion with the Israeli Ambassador, who repeated what was by then the formulaic 
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"not be the first country to introduce nuclear weapons into the Middle 
East."516 The U.S. interpretation of this was that not "to introduce" 
nuclear weapons meant not to obtain them. But Rabin would not 
agree, nor would he provide an alternative definition. When Defense 
Assistant Secretary Paul Warnke, who was handling the plane sale, 
asked, "What do you mean by ‘introduce’?" Rabin responded with, 
"What do you mean by ‘nuclear weapon’?"517 The discussion went 
round and round until finally Rabin allowed—and this stuck as the 
Israeli interpretation—that an unadvertised and untested nuclear de-
vice would not be a nuclear weapon. This made explicit that Israel’s 
declaration did not exclude physical possession of nuclear weapons.

Warnke would not yield on the F-4 sale, so Rabin found ways to get 
around the Defense Department.518 Seventy senators signed a let-
ter to the President supporting the sale. Arthur Goldberg and others 

"[Israel] would not be first to introduce nuclear weapons in the Near East." Rusk 
told him, "Nothing would be more disastrous" for Israel than to get nuclear 
weapons, and he urged the Israelis to accept international inspection. Rusk 
noted, "If Israel is holding open the nuclear option, it should forget U.S. support. 
We would not be with you. . ." Telegram from the Department of State to the 
Embassy in Israel, Washington, DC, July 28, 1966.
516. A formulation usually attributed to Shimon Peres, who improvised it in 
response to an unexpected question from President John Kennedy. 
517. Memorandum of conversation, "Negotiations with Israel—F-4 and Ad-
vanced Weapons, November 12, 1968," approved by Paul Warnke. 
518. In his memoirs, Rabin comments on getting involved in U.S. campaign 
politics:

Sensitive souls may find the notion of setting a Democratic president 
against his Republican successor distasteful. If so, they will only be 
demonstrating their ignorance of the ways and means of American 
politics. It is not enough to say that in pursuing his country’s welfare an 
ambassador to Washington is entitled to take advantage of the ongoing 
rivalry between the two parties. The fact is that for his efforts to bear 
fruit, he is obliged to do so; and any ambassador who is either unwill-
ing or unable to maneuver through America’s political landscape to 
advance his country’s interests would do well to return home.

Yitzhak Rabin, The Rabin Memoirs, Berkeley: University of California Press, 
1979, p. 142.
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spoke directly to President Johnson, who then ordered the Defense 
Department to approve the F-4 sale without conditions.519 Despite 
this order, Defense Secretary Clark Clifford permitted Warnke to 
say in his approval letter to Rabin that the United States retained 
the option to withhold delivery if Israel was not complying with its 
pledge not to introduce nuclear weapons— as the United States un-
derstood it.520 Since the planes were not yet built, the final decision 
on their delivery was left to the incoming Nixon administration.

Kissinger Launches Policy Review on Israeli Nuclear Weapons 

To make the new administration’s decision more difficult, intelli-
gence indicated the Israeli nuclear weapons project was advancing 
rapidly, and possibly had already succeeded in producing bombs. 
(U.S. experts had been visiting Dimona more or less annually since 
the early 1960s, supposedly to ensure the work there stayed "peace-
ful," but the Israelis had easily hoodwinked them.)521 Israel was also 

519. It is hard to know what Johnson really thought about Israel getting the 
Bomb. He seemed to genuinely care about the NPT and getting Israel to sign it. 
But there seems to have been another side, too, as indicated by a story Arnold 
Kramish told. In 1967, Kramish had somehow gotten an invitation to visit 
Dimona. Before leaving, he called U.S. Ambassador Walworth Barbour in Tel-
Aviv. "Oh, no," Barbour shouted. "If you learn anything about Dimona, I’d have 
to tell the President, and then he would have to do something, and he doesn’t 
want to." T. C. Reed and Danny Stillman, The Nuclear Express: A Political 
Examination of the Bomb and its Proliferation, Minneapolis, MN: Zenith Press, 
2009, p. 119.
520. Letter, Paul Warnke to Yitzhak Rabin, November 27, 1968. This arguably 
still conformed to Johnson’s instructions, in the sense that the Israelis were not 
asked to agree beforehand with the U.S. interpretation.
521. The arrangement was first worked out during the Kennedy administration, 
but it soon deteriorated. Here is an account provided by former Ambassador 
Barbour:

. . . We had considerable difficulty making arrangements for periodic 
visits which was a window-dressing exercise. The Israelis tried to be 
as forthcoming, or to appear as forthcoming as possible, at the same 
time without revealing anything to us. This wining them and dining 
them and taking them down there with, under great secrecy, sometimes 



505Chapter 4

producing Jericho missiles, which because of their low accuracy 
could only have been intended for carrying nuclear warheads. Ad-
ditionally, as Kissinger later informed the President, there was "cir-
cumstantial evidence that some fissionable material available for Is-
rael’s weapons development was illegally obtained from the United 
States by about 1965."522

It was against this background that Kissinger ran a White House 
study (NSSM 40) in mid-1969 on responding to Israeli nuclear 
weapons. The principal participants were the Departments of State 
and Defense, the Joint Chiefs of Staff, and the Central Intelligence 
Agency (CIA). They all agreed that Israeli acquisition of nuclear 
weapons raised the prospect of a more dangerous Middle East and 
undermined efforts to control proliferation worldwide. They also 
agreed that a major U.S. effort to stop the Israelis was justified. But 
they did not agree on what that meant.

In truth, it was too late to stop the manufacture of Israel’s first 

even meeting them at the airport when they arrived, and taking them 
off the plane, and over around the back, and then clearing them through 
customs with Russian names and so forth [Laughs], it was all a very 
unrealistic exercise which went on for many, many years and then 
finally just petered out when even the United States realized it wasn’t 
getting anywhere. And it became ridiculous.

See May 22, 1981, interview, Kennedy Library Oral History Project. One is left 
with the impression that the State Department, which coordinated the "visits" 
(specifically, not inspections), was not especially keen on having the experts 
learn anything. They apparently did not receive intelligence briefings.
522. This refers to the suspicion that Israel stole highly enriched uranium from 
the Nuclear Materials and Equipment Corporation (NUMEC) fuel plant in 
Apollo, PA, whose owners had close Israeli ties. A 1965 inventory found that a 
loss of about 100 kilograms (kg) could not be explained after accounting for all 
possible industrial loss pathways. By the time of Kissinger’s memorandum, a 
further loss of 150 kg remained unaccounted for. The CIA had by then conclud-
ed that the material ended up in Israel’s bomb program. In the early part of the 
Nixon administration, all the top national security officials, including Kissinger 
and the President himself, were involved in one way or another in the NUMEC 
case. See: Victor Gilinsky and Roger Mattson, "Revisiting the NUMEC Affair," 
Bulletin of the Atomic Scientists, March-April 2010, p. 61.
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bombs. Any possibility of keeping Israel from going any further de-
pended entirely on the United States—on which Israel depended for 
advanced weapons—making this a firm condition of the weapons 
supply. But as the Johnson administration history showed, this con-
dition would not be easy to make stick in the U.S. domestic political 
environment.

The Defense Department and the Joint Chiefs, as they did under 
the previous administration, advocated withholding delivery of the 
F-4 Phantom jets to gain an Israeli commitment not to build nuclear 
weapons or nuclear missiles, or at least not to deploy them. The 
State Department, on the other hand, wanted to avoid a confronta-
tion with Israel, in part to preserve political capital for Arab-Israeli 
peace negotiations. It advocated keeping weapon sales and nuclear 
issues on separate tracks, and proposed a series of well-meaning but 
ineffectual steps to deal with the nuclear issue.523 The State Depart-
ment rationalized that there was still time for negotiations over the 
issue, that the Israelis had still not completed nuclear weapons, and 
that, in fact, they really only wanted a nuclear option and might 
stop on their own. If the Israelis did not stop, the State Department 
advised, we should at least "make a record for ourselves" of having 
tried to stop
them.

In the hope of facilitating Israeli adherence to the NPT, the State 
Department offered the view that reasonable interpretation of the 
NPT’s Article III would draw the difference between maintaining 
and exercising the option to manufacture nuclear explosives. In oth-
er words, State was saying that so long as a country had not taken 
the last step in nuclear weapon manufacture, it could be judged to be 
in conformance with the Treaty.

In his recommendation to the President on possible Israeli adher-
ence to the NPT, Kissinger went even further in watering down the 

523. National Security Study Memorandum No. 40, "Israeli Nuclear Weapons 
Program—Issues and Courses of Action," Rodger P. Davies State/NEA to Dr. 
Kissinger, undated but evidently mid-1969, formerly Top Secret ("sanitized").
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meaning of the Treaty. He wrote:

The entire group agreed that, at a minimum, we want Israel 
to sign the NPT. This is not because signing will make any 
difference in Israel’s actual nuclear program because Israel 
could produce warheads clandestinely. Israel’s signature 
would, however, give us . . . a way of opening the discussion. 
It would also publicly commit Israel not to acquire nuclear 
weapons.

Kissinger apparently believed that the Israelis might actually sign the 
NPT—a course they pretended to be evaluating—with the thought 
of still keeping clandestine bombs. And he was willing to go along 
with that arrangement.

In the end, the touchstone of U.S. seriousness about stopping Isra-
el’s nuclear weapons program was still a willingness to tie delivery 
of the F-4 Phantoms to the nuclear issue. This Kissinger did not pro-
pose to do—it seems, on the basis of Nixon’s guidance—although 
he kept the door open to doing so at a later stage. He concluded that 
holding the planes back would unleash a fierce political response 
against the administration from Israel’s domestic supporters, and 
that this was too high a price for the administration to pay to up-
hold the principle of nonproliferation.524 Without the leverage of the 

524. Dallek, Nixon and Kissinger, p. 176: "The White House considered ty-
ing arms shipments to Israeli promises not to go nuclear, but concerns about 
domestic political opposition deterred it from making the connection." Kissinger 
barely mentioned the concern about opposition from domestic Jewish groups, 
even though that was obviously a major factor. This omission is not surpris-
ing, since Nixon had earlier instructed his national security staff not to mention 
domestic political considerations, so as to maintain an illusory separation. See 
Richard Reeves, President Nixon Alone in the White House, New York: Simon 
& Shuster, 2001, p. 42, describes a February 22, 1969, Nixon memo to Rogers 
and Kissinger regarding Middle East papers from State and the National Secu-
rity Council (NSC): "In the future, I want no references to domestic political 
considerations to be included in any papers. . ." It is a reminder to be cautious in 
relying on the written record. One is dealing with people who operate on several 
levels, and who use their writings for multiple purposes. 
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fighter aircraft deal, however, there was no chance of gaining Israeli 
agreement on the nuclear issue. The only option left was to see what 
could be salvaged in terms of appearances.

In writing to the President about what the United States really 
wanted, Kissinger subtly shifted the ground away from trying to 
stop the Israelis from accepting their nuclear weapons but trying 
to: (1) avoid the appearance of U.S. complicity in Israel becoming 
a nuclear power; and, (2) keep Israel’s bomb from leading to Arab 
pressure on the Soviets to match it.525 "While we might ideally like 
to halt Israeli possession," Kissinger wrote, "what we really want at 
a minimum may be just to keep Israeli possession from becoming an 
established international fact." In other words, if no one knew that 
Israel had bombs, that was almost as good as if they didn’t exist—
and it was a lot cheaper in political capital.

To make this work, both the United States and the Soviet Union had 
to pretend total ignorance. In the case of the U.S. Government, with 
its difficulty in keeping secrets, it would be best if the government 
really was ignorant of the truth and so should stop asking questions. 
The Israelis had to go along with this by keeping their bomb under 
wraps, but of course, they were going to do so anyway. In short, 
after all the high-level White House analyses of what to do about 
Israeli nuclear weapons, the recommended option was for the U.S. 
Government to stick its head in the sand.

Kissinger and the top U.S. diplomats still pursued Israeli adherence 
to the NPT, just as had their predecessors in the Johnson administra-
tion, and continued fencing with Rabin over the meaning of "intro-

525. "(1) Israel’s secret possession of nuclear weapons would increase the poten-
tial danger in the Middle East, and we do not desire complicity in it. (2) In this 
case, public knowledge is almost as dangerous as possession itself. This is what 
might spark a Soviet nuclear guarantee for the Arabs, tighten the Soviet hold on 
the Arabs, and increase the danger of our involvement. Indeed, the Soviets might 
have an incentive not to know." Henry Kissinger, Memorandum for the Presi-
dent, "Israeli Nuclear Program." The copy in the Nixon Library is undated, but it 
refers to a Tab A dated July 19, 1969. Emphasis added. 
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duce" in the Israeli nuclear mantra—again, without result. The fact 
was that by August, the first of the F-4s were already getting deliv-
ered to the Israelis. They didn’t have to give in on anything.

Nixon Decides 

Since we have Kissinger’s memoranda and his formal recommen-
dations, it is tempting to see in them the intellectual lineage of the 
President’s decision. There is, however, a tendency to exaggerate 
the importance of the written bureaucratic record—and the work of 
advisors altogether. High-level decisions often move on other tracks. 
In the end, it appears that Nixon did in his private meeting with Mrs. 
Meir on the nuclear issue—the meeting on that day covered other 
important topics—what he would have done anyway, quite apart 
from any advice he got. He gave the Israelis a pass on their nuclear 
weapons program primarily because he wanted them on his side in 
what he saw as his worldwide struggle with the Soviets. He did not 
care about the NPT and ignored Kissinger’s (seemingly genuine) 
recommendation to pursue an Israeli signature.526 Nixon seems to 
have decided the United States would not pursue the question of 
Israeli nuclear weapons, would not press Israel to join the NPT, and 
would end the by-then farcical U.S. "visits" to Dimona.527

526. Kissinger did not attend Nixon’s private meeting with Meir and, hard as it 
is to believe, he seems not to have immediately taken in the change in policy. In 
an October 8, 1969, memorandum to the President, he reports on, among other 
things, Rabin’s answer regarding the prospects for Israeli NPT adherence, that 
the next Israeli government will decide after the upcoming elections. Kissinger 
commented: "This formulation strikes me as unacceptably weak. It seems to 
me that signature of the NPT with its loopholes and escape clause would not 
jeopardize Israel’s potential nuclear capability or diminish Arab recognition of 
its conventional military superiority." He recommended that Nixon press Meir to 
make a "vigorous personal effort" to gain Cabinet support for an Israeli signature 
and ratification. This was 2 weeks after the Nixon-Meir private meeting. Perhaps 
the meeting left the NPT issue up in the air, with Nixon leaving it to Meir to 
decide.
527. The last "visit" took place in July 1969. The Israelis rushed the U.S. team, 
as usual. Meir refused a later U.S. request from U.S. Ambassador Barbour for an 
extra daylong visit. As much as the Israelis controlled the visits, they involved a 
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It would also have been natural for Nixon to want to keep the entire 
arrangement secret, for one thing, to avoid charges of complicity in 
Israel’s nuclear program. Similarly, Meir agreed to keep, or acqui-
esced in keeping, the existence of her weapons secret, which she had 
every incentive to do, anyhow.528

Nixon had already set his course in favor of providing Israel with 
advanced weapons during the 1968 presidential campaign. He said:

The United States has a firm and unwavering commitment 
to the national existence of Israel . . . as long as the threat 
of Arab attack remains direct and imminent . . . the balance 
must be tipped in Israel’s favor.529

In speaking to a Jewish group, Nixon explicitly promised that, if 
elected, he would send the 50 Phantoms, and he told Rabin the same 
in a private meeting.530

A March 1970 memorandum written by the President to Kissinger 
provides further insight into Nixon’s thinking underlying the 1969 
Nixon-Meir deal.531 Nixon wrote the memorandum after his deci-
sion in early March 1970 to delay delivery of a later batch of F-4 
Phantoms provoked a storm of protest from Israel’s U.S. support-

lot of preparation, and there was always the chance of a slipup that revealed too 
much. In reality, the Israelis did not have much to worry about— the Americans 
apparently never sent anyone who knew Hebrew, and were used to getting the 
runaround.
528. Kissinger seems to allude to this in his memoirs: "It would be too much to 
claim that Mrs. Meir agreed; more accurate to say she acquiesced in a formu-
lation whose meaning only the future would reveal." Kissinger, White House 
Years, p. 371, emphasis added. Nixon does not mention the September 1969 
meeting in his memoirs. Meir was obviously the cleverest of the lot. Of course, 
it is possible that she may have been reluctant to agree not to test warheads.
529. Statement by Richard Nixon, The New York Times, September 9, 1968.
530. Rabin, The Rabin Memoirs, pp. 131, 133. 
531. Memorandum for Henry Kissinger from the President, March 17, 1970. 
In his memoirs, Nixon quotes at length from this memorandum, so it seems to 
reflect his considered views.
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ers.532 He had held up the planes because, with an eye on possible 
Soviet reaction, he did not want to tip the military balance in the 
Middle East too far in favor of Israel. His willingness to hold up 
delivery of the F-4s is interesting in itself. This is the same act that 
Kissinger earlier judged as too risky politically for reasons related to 
nuclear proliferation or the NPT. But Nixon was prepared to make it 
for reasons he thought important enough.533

532. Nixon quotes at length from it in his memoirs and describes the background 
as follows:

At the beginning of March I decided to postpone our delivery of 
Phantom jets to Israel. I had heard that the Soviets had come under 
renewed pressures from their Arab clients to surpass the new American 
deliveries to Israel, and I hoped that since Israel was already in a strong 
military position, I could slow down the arms race without tipping the 
fragile military balance in the region. I also believed that American 
influence in the Middle East increasingly depended on our renewing 
diplomatic relationships with Egypt and Syria, and this decision would 
help promote that goal. . . One of the main problems I faced in this 
regard was the unyielding and shortsighted pro-Israeli attitude in large 
and influential segments of the American Jewish community, Con-
gress, the media, and in intellectual and cultural circles. . . There was 
a wave of criticism in the media and in Congress when my decision to 
postpone the Phantom deliveries was announced...I was annoyed that a 
number of the senators who were urging that we send more military aid 
to save

Israel were opposing our efforts to save South Vietnam from Commu-
nist domination. I dictated a memorandum to Kissinger describing my 
feelings. . .

533. Ultimately, of course, the Israelis got the planes. Another angle on the plane 
delivery decision is presented in a recent biography of John Mitchell, Nixon’s 
Attorney General:

Max Fisher, the late Jewish industrialist, philanthropist, and pro-Israel 
lobbyist, remembered pleading with Kissinger in 1970 to speed up 
American delivery of a few dozen Phantom fighter jets for which Israel 
had paid, but, owing to pressure from Arab states, never received. 
Completion of the deal would mark a decisive shift in American policy 
towards Israel: from neutrality to the guarantee of military supremacy 
Nixon had advocated as a candidate. . . Who could convince the Presi-
dent? ‘Go see John Mitchell,’ Kissinger said . . . Fisher did as he was 
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In the March 1970 memorandum, Nixon told Kissinger that, in fur-
ther talks with Meir and Rabin, Kissinger needed to "lay it on the 
line." Nixon said the key to his own pro-Israel stance was opposition 
to Soviet expansion. He was counting on Israel to stand with the 
United States. The Israelis had to understand that their "only reli-
able friends are the hawks in this country," not the liberals. RN (as 
Nixon referred to himself) "does not want to see Israel go down the 
drain and makes an absolute commitment that he will see to it that 
Israel always has ‘an edge’." Nixon pointed out that he did not get 
many Jewish votes in New York, Pennsylvania, California, or Illi-
nois—the implication of which was pretty clear.534 At the same time, 
he said, his "silent majority" voters would expect Israel to oppose 
Soviet expansion everywhere. He also stated:

will not stand for a double standard . . . it is a question of all 
or none. This is cold turkey and it is time that our friends in 
Israel understood this. . . Unless they understand it and act 
as if they understood it beginning now they are down the 
tubes.

Nixon was irked that U.S. Jews were hawks when it came to Israel 
but doves on Vietnam, and he obviously wanted the Israelis to help 
straighten out his domestic political opponents. But what mattered 
to Nixon most was that Israel stand fast with him against Soviet ex-
pansion. That is what the 1969 Nixon-Meir deal was mainly about.

What U.S. Obligations Remain from the Deal? 

That 1969 deal still casts a shadow over U.S.-Israeli relations. There 
are reports that in 2009, President Obama provided Prime Minister 

told—and got what he wanted.

See James Rosen, The Strong Man: John Mitchell and the Secrets of Watergate, 
New York: Doubleday, 2008, p. 127.
534. Although earlier in the memorandum, he says he is not motivated by the 
"Jewish vote."
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Netanyahu with a letter that was said to "reaffirm" the 1969 agree-
ment in writing.535 In light of this, it is worthwhile to reconsider the 
assumptions of the original 1969 deal and to ask to what extent they 
are still valid today.536

In their dealings with both the Johnson and Nixon administrations, 
the Israelis accepted that not being "the first to introduce nuclear 
weapons into the Middle East" meant keeping their weapon’s ex-
istence secret and not performing nuclear tests. By Kissinger’s ac-
count, Nixon emphasized these conditions to Meir as the "primary 
concern."537 Despite this, the Israelis conducted a nuclear test in 
1979 in the oceans below South Africa.538 More importantly, ev-
eryone now knows about the existence of Israel’s nuclear weapons. 
There is no longer even any ambiguity.

There were a number of reasons the United States worried in the 
past about public knowledge of Israel’s nuclear weapons: One was 
that the Soviets might then have had to help the Arab countries in 
some way that increased the risk of a U.S. confrontation with the 
Soviets. But now the Soviets are gone. Another reason was the 
fear that public knowledge of the Israeli nuclear weapons program 
would undermine the NPT, especially in the Middle East, by forcing 
Arab governments to respond with nuclear programs of their own. 

535. See Eli Lake: "Exclusive: Obama Agrees to Keep Israel’s Nukes Secret," 
The Washington Times, October 2, 2009: "President Obama has reaffirmed a 
4-decade-old secret understanding that has allowed Israel to keep a nuclear arse-
nal without opening it to international inspections. . ." 
536. In any case, the United States is not obligated to observe an informal pri-
vate agreement of which there is no written record.
537. Kissinger wrote to Nixon in an October 7, 1969, memorandum: "During 
your private conversation with Golda Meir, you emphasized that our primary 
concern was that the Israelis make no visible introduction of nuclear weapons or 
undertake a nuclear test program."
538. President Carter’s Science Advisor Frank Press commissioned a panel of 
academic scientists who devised an ingenious alternative scientific explanation 
about how the satellite might have been fooled. But every expert intelligence 
body in the government regarded the satellite signal as a valid indication of a 
test. Incidentally, such a test was also a violation of the Limited Test Ban Treaty, 
to which Israel is a party. Reed and Stillman, The Nuclear Express, p. 180. 
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Well, now everyone outside Israel already knows and talks freely 
about Israeli nuclear weapons. Still another reason was the concern 
that knowledge about the Israeli weapons might expose the United 
States to charges of complicity in the Israeli nuclear program. But it 
is precisely the current policy of pretended ignorance about Israel’s 
weapons that makes the United States look foolish, hypocritical, and 
complicit to boot.

In the end, it is up to the Israelis to decide how they want to deal 
with their half of the 1969 deal—whether to stick with "opacity." 
But it is up to the United States to decide how to deal with our 
half—whether to continue the U.S. Government’s taboo on discuss-
ing Israel’s nuclear weapons. Whatever reasons there may be to con-
tinue to do so, they do not include obligations flowing from the 1969 
Nixon-Meir deal.
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"Let’s Be Honest About Israel’s 
Nukes"539

Victor Gilinsky and Henry Sokolski
The New York Times
September 18, 2013

The recent agreement between the United States and Russia on 
Syria’s chemical weapons made clear what should have been 
obvious long ago: President Obama’s effort to uphold interna-

tional norms against weapons of mass destruction in the Middle East 
will entangle the United States in a diplomatic and strategic maze 
that is about much more than Syria’s chemical arsenal.

President Bashar al-Assad of Syria insists that the purpose of his 
chemical arsenal was always to deter Israel’s nuclear weapons. If 
Syria actually disarms, what about Egypt and Israel? Egypt (about 
whose chemical weapons the United States has been strangely silent) 
points to Israel. And Israel of course has its own chemical weapons 
to deter Syria’s and Egypt’s, and it is not about to give them up. A 
headline in the Israeli daily Haaretz a few days ago stated: "Israel 
adamant it won’t ratify chemical arms treaty before hostile neigh-
bors."

These three countries have not adhered to the Biological Weapons 
Convention either. And Israel is not a member of the Nuclear Non-
proliferation Treaty, despite having developed a formidable nuclear 
arsenal of its own, which will soon become the central fact in this 
drama, whether the United States likes it or not.

An obstacle of America’s own making has long prevented com-
prehensive negotiations over weapons of mass destruction in the 

539. From The New York Times. © 2013 The New York Times Company. All 
rights reserved. Used under license.
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Middle East. While the world endlessly discusses Iran’s nuclear ca-
pabilities and the likelihood that it will succeed in developing an 
atomic arsenal, hardly anyone in the United States ever mentions 
Israel’s nuclear weapons.

Mr. Obama, like his predecessors, pretends that he doesn’t know 
anything about them. This taboo impedes discussions within Wash-
ington and internationally. It has kept America from pressing Egypt 
and Syria to ratify the chemical and biological weapons conven-
tions. Doing so would have brought immediate objections about 
American acceptance of Israel’s nuclear weapons.

What sustains this pretense is the myth that America is locked into 
covering up Israeli nuclear bombs because of a 1969 agreement be-
tween President Richard M. Nixon and Israel’s prime minister, Gol-
da Meir. For Mr. Nixon, it was mainly about gaining Israeli support 
in the cold war. He and Mrs. Meir understood the need to discourage 
the Soviets from providing their Arab allies with nuclear weapons. A 
declared Israeli nuclear arsenal would have led to pressure for Mos-
cow to do so. But such cold war reasons for America to stay mum 
evaporated decades ago. Everyone knows the Israelis have nuclear 
bombs. Today, the main effect of the ambiguity is to prevent serious 
regional arms-control negotiations.

All other countries in the region are members of the nonproliferation 
treaty, but there are still unresolved issues. Syria was caught build-
ing an illicit nuclear reactor in 2007, which Israel swiftly bombed. 
Mr. Assad still has not allowed international inspectors to fully in-
vestigate that obliterated reactor site. And Syria’s ally Iran is sus-
pected of trying to assemble its own weapons program to challenge 
Israel’s nuclear monopoly. Indeed, many analysts believed that Mr. 
Obama’s decision to issue a "red line" barring the use of chemical 
weapons in Syria was in fact driven by the perceived need to dem-
onstrate that he was prepared to use force against Iran if it moved 
further toward nuclear weapons.

This witches’ brew was supposed to become the subject of an inter-
national conference, mandated in 2010 by the unanimous vote of the 
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members of the nonproliferation treaty, including the United States. 
But that conference hasn’t happened, in part because of White House 
ambivalence about how it might affect Israel.

In April, the American assistant secretary of state for international 
security and nonproliferation, Thomas M. Countryman, expressed 
hope that the conference would be held by this fall. And earlier this 
month, Russia’s foreign minister, Sergey V. Lavrov, urged all par-
ties to set a conference date "as quickly as possible." He also argued 
that it should include Israel and Iran. Russia attempted to include 
the conference in last week’s agreement, but Secretary of State John 
Kerry resisted. It is not going to go away.

If Washington wants negotiations over weapons of mass destruction 
in the Middle East to work — or even just to avoid making Amer-
ica appear ridiculous — Mr. Obama should begin by being candid. 
He cannot expect the countries participating in a conference to take 
America seriously if the White House continues to pretend that we 
don’t know whether Israel has nuclear weapons, or for that matter 
whether Egypt and Israel have chemical or biological ones.

And if Israel’s policy on the subject is so frozen that it is unable to 
come clean, Mr. Obama must let the United States government be 
honest about Israel’s arsenal and act on those facts, for both Ameri-
ca’s good and Israel’s.
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"Did Israel steal bomb-grade 
uranium from the United 

States?"

Victor Gilinsky, Roger J. Mattson
Bulletin of the Atomic Scientists

April 17, 2014

Last month the Interagency Security Classification Appeals 
Panel (ISCAP), the nation’s highest classification authority, 
released a number of top-level government memoranda540 that 

shed additional light on the so-called NUMEC affair, "the story that 
won’t go away—the possibility that in the 1960s, Israel stole bomb-
grade uranium from a US nuclear fuel-processing plant."541

The evidence available for our 2010 Bulletin article persuaded us 
that Israel did steal uranium from the Apollo, Pennsylvania, plant of 
the Nuclear Materials and Equipment Corporation (NUMEC). We 
urged the US government to declassify CIA and FBI documents to 
settle the matter. In releasing the current batch—the release being 
largely due to the persistent appeals of researcher Grant Smith542—
the government has been careful to excise from all the released 
documents the CIA’s reasons for fingering Israel. Despite this, the 
documents are significantly revealing. For one thing, the excisions 
themselves are a backhanded admission of the persuasiveness of 
the CIA’s evidence. (Why these excisions are legally justified is not 
apparent—after nearly 50 years, the "sources and methods" issues 
have long ago dissipated.)

540. See http://www.archives.gov/isoo/policy-documents/cnsi-eo.html. 
541. See https://thebulletin.org/2010/march/revisiting-numec-affair. 
542. See http://www.prnewswire.com/news-releases/secrets-about-sus-
pected-israeli-theft-of-us-weapons-grade-nuclear-material-declassified-
--irmep-252658041.html. 

http://www.archives.gov/isoo/policy-documents/cnsi-eo.html
https://thebulletin.org/2010/march/revisiting-numec-affair
http://www.prnewswire.com/news-releases/secrets-about-suspected-israeli-theft-of-us-weapons-grade-nuclear-material-declassified---irmep-252658041.html
http://www.prnewswire.com/news-releases/secrets-about-suspected-israeli-theft-of-us-weapons-grade-nuclear-material-declassified---irmep-252658041.html
http://www.prnewswire.com/news-releases/secrets-about-suspected-israeli-theft-of-us-weapons-grade-nuclear-material-declassified---irmep-252658041.html
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While we still don’t know exactly what the CIA told high govern-
ment officials, we do know from the released memoranda that top 
officials thought the CIA’s case was a strong one. Also, as described 
in our earlier article, one of us was present at the CIA’s February 
1976 briefing of a small group at the Nuclear Regulatory Commis-
sion (NRC). At that session Carl Duckett, then-CIA deputy director 
for science and technology, told the NRC group the CIA believed 
the missing highly enriched uranium ended up in Israel.

The newly released documents also expose government efforts, no-
tably during the Carter administration, to keep the NUMEC story 
under wraps, an ironic twist in view of Jimmy Carter’s identification 
with opposition to nuclear proliferation.

The Context of NUMEC. 

A bit of background is in order here. After a 1965 inventory, NU-
MEC was found to be missing about 100 kilograms of bomb-grade 
uranium, even after accounting for all processing losses. The close 
personal and commercial ties to Israel of the plant owners and op-
erators raised suspicions that remained unresolved. The affair of 
the missing bomb-grade uranium was revived in 1976. The newly 
formed NRC was in the process of writing licensing regulations for 
commercial fuel firms—of which NUMEC was one—and had heard 
rumors of possible theft in the 1960s from NUMEC’s Apollo facil-
ity.

The NRC asked for a CIA briefing. Duckett startled the NRC group 
with CIA’s conclusion that the missing uranium was in Israeli bombs. 
The NRC chairman informed the White House, and President Ford 
took an interest in the case. Ford’s Attorney General, Edward Levi, 
discovered that the Atomic Energy Commission (AEC), the NRC 
predecessor nuclear licensing agency, had previously convinced the 
FBI not to open a criminal investigation into the material’s disap-
pearance. The AEC was concerned that the public revelation of the 
NUMEC case would draw attention to its lack of control over nucle-
ar bomb materials in the hands of private firms, and thus undermine 
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the commission’s efforts to get nuclear power programs underway. 
In addition, then-FBI Director J. Edgar Hoover was not eager to get 
into a technical area with which his agents were unfamiliar. Levi 
gave the FBI its first instruction to investigate the material’s disap-
pearance, a decade after the 1965 inventory that was the object of 
concern. In fact, although they attracted little attention, NUMEC 
inventories through 1968 showed even larger unexplained losses.

After the 1976 election, the Ford White House alerted the incom-
ing Carter administration to the NUMEC affair. In December 1976, 
according to a July 1977 National Security Council memorandum, 
then-CIA Director George H.W. Bush briefed President-elect Carter 
on the case. Congress had been pressing for public disclosure of 
records of large unexplained losses of bomb-grade material (in gov-
ernment parlance, "material unaccounted for," or MUF) from the 
government’s nuclear weapons complex. The White House feared 
the story was sure to hit the headlines if there were any suggestion 
of Israeli theft from the NUMEC facility. And any disclosures about 
Israel’s bomb program would of course have threatened the Carter 
administration’s Middle East policies.

Carter instructed his national security advisor, Zbigniew Brzezin-
ski, to deal with the NUMEC matter in the context of the impend-
ing public release of MUF data. Brzezinski’s staffers John Marcum 
and Jessica Tuchman posed questions to the CIA about the NUMEC 
affair. Ted Shackley, then-CIA’s deputy director for covert opera-
tions, called Marcum on a secure line on July 28, 1977, to provide 
answers. Marcum’s entire two-page description of the call in his 
memorandum to Tuchman is blanked out in the version just released 
by ISCAP. As noted in our earlier article, other evidence suggests 
that the next day Shackley briefed senior officials of the Energy Re-
search and Development Administration (ERDA), the principal suc-
cessor agency to the AEC. He told them that environmental samples 
taken by the CIA in Israel in 1968 contained highly enriched ura-
nium, whose enrichment level was so high it pointed to the Ports-
mouth, Ohio, uranium enrichment plant as the source. Portsmouth 
was where NUMEC obtained uranium stock for its naval fuel prod-
ucts. We don’t know whether this information is in the excised por-
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tion of Marcum’s memorandum. We do however now have Mar-
cum’s unredacted conclusion: "The CIA case is persuasive, though 
not conclusive." Marcum preceded his conclusion with the pregnant 
observation, "At this point, despite the FBI clean bill of health, I do 
not think the president has plausible deniability."

The Unusual Brzezinski Interlude. 

The matter passed up to Brzezinski, who submitted a memorandum 
to the president on August 2, 1977. (The president’s diary records a 
discussion on NUMEC the same day.) Brzezinski summarized for 
President Carter the views of ERDA, the FBI, and the CIA regarding 
Israeli involvement. His characterization of the CIA’s views is ex-
cised in the version just released. His descriptions of the other agen-
cies’ views omit important evidence. For example, the memoran-
dum understates by about a factor of six the unexplained amount of 
missing uranium—more than 330 kilograms by 1968,543 or enough 
to make over a dozen Hiroshima-yield bombs. He reported ERDA’s 
statements that there was "no evidence" of theft, adding that the 
agency had no basis for that conclusion. Nevertheless, when it came 
to his conclusion for the president, he used the same formulation 
(with our emphasis): "while a diversion might have occurred, there 
is no evidence—despite an intensive search for some—to prove 
that one did. For every piece of evidence that implies one conclu-
sion, there is another piece that argues the opposite. One is pretty 
much left with making a personal judgment—based on instinct—as 
to whether the diversion did or did not occur." Leaving aside the 
contradiction between saying there is no evidence of theft and then 
saying there is more or less equal evidence on each side of the case, 
there was in fact a great deal more evidence of Israeli involvement 
already available in ERDA, FBI, and CIA records that Brzezinski 
apparently did not take the trouble to look into.

Brzezinski took at face value the AEC’s claim that it had investigat-
ed the NUMEC affair. As we showed in our 2010 article, however, 

543. See https://thebulletin.org/2010/march/revisiting-numec-affair. 

https://thebulletin.org/2010/march/revisiting-numec-affair
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the commission’s inquiries into the NUMEC affair were mainly de-
signed to exculpate NUMEC and the AEC itself from any charges of 
wrongdoing. In evaluating these past so-called investigations, Attor-
ney General Levi wrote President Ford on April 22, 1976 that fed-
eral officials might have violated criminal statutes, including those 
that cover accessory after the fact and failure to report a felony.

Brzezinski also passed off the FBI’s findings as amounting to no 
more than confirmation that the president of NUMEC, Zalman Sha-
piro, had frequent contacts with Israeli officials, including a science 
attaché "thought to be an intelligence officer," and received unex-
plained VIP treatment in Israel. In fact, Shapiro was by then known 
to have had contacts with Israel’s head of military intelligence and 
the head of its nuclear weapons program. He later acknowledged 
knowing Binyamin Blumberg, head of Israel’s "bureau of scien-
tific liaison," which engaged in high-risk intelligence capers. On 
one strange occasion in 1968, Shapiro hosted an Israeli intelligence 
foursome at the Apollo plant. One was the Mossad agent who head-
ed the team that spirited former Nazi leader Adolf Eichmann out of 
Argentina and who later ran Jonathan Pollard’s spying on the United 
States for Israel. (Mossad is the Israeli agency that handles foreign 
intelligence collection and covert action.) Another was that agent’s 
deputy in the Eichmann kidnap, who went on to become head of 
Shin Bet, Israel’s internal security service. A third was Mossad’s 
director of technical services. The last was Israel’s science attaché, 
who had held a senior position in Israel’s nuclear weapons program.

The FBI, Brzezinski told Carter, had just concluded its latest inves-
tigation and "was unable to uncover any evidence of theft, although 
the interviews included many current and former NUMEC employ-
ees." In fact, the FBI investigation continued for two more years, 
and its interviews of NUMEC employees revealed many suspicious 
circumstances concerning NUMEC shipments to Israel.

The last part of the Brzezinski August 1977 memorandum to Presi-
dent Carter is the most revealing of the Carter administration’s in-
tentions regarding the NUMEC affair: "We face tough sledding in 
the next few weeks (particularly in view of [Secretary of State Cyrus 
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Vance’s] Mid-East trip) in trying to keep attention focused on ER-
DA’s technical arguments and, if necessary, on the FBI investiga-
tions, and away from the CIA’s information."

Time for Real Transparency.

It’s fair to ask, in view of the other losses in the US nuclear weapons 
complex, why the CIA and others singled out NUMEC for grave 
suspicion as the source for Israeli bomb-grade uranium. In brief, the 
reasons are these: NUMEC’s unexplained losses were a significant-
ly larger proportion of its throughput of highly enriched uranium 
than was the case for other firms that dealt with nuclear materials. 
Sloppy accounting and lax security made the plant easy to rob with-
out detection. NUMEC had commercial relationships with Israel’s 
defense and nuclear establishments and regularly made sizeable 
nuclear shipments to Israel, which at that time were not checked by 
the AEC. NUMEC’s owners and executives had extremely close ties 
to Israel, including to high Israeli intelligence and nuclear officials. 
Israel had strong motives to obtain the highly enriched uranium be-
fore it was producing enough plutonium for weapons. High-level 
Israeli intelligence operatives visited the NUMEC plant. Israeli in-
telligence organizations were used to running logistically compli-
cated, risky operations to support nuclear weapons development, 
and it would have been very much out of character for them to pass 
up an opportunity like this. On top of all this, records show the CIA 
believed its 1968 environmental sample taken in Israel evidenced an 
enrichment level unique to Portsmouth.

Nearly 50 years have passed since the events in question. It is time 
to level with the public. At this point it is up to the president himself 
to decide whether to declassify completely the NUMEC documents, 
all of which are over 30 years old. He should do so. We know that is 
asking a lot given the president’s sensitivity about anything involv-
ing Israel, and especially anything relating to Israeli nuclear weap-
ons. But none of his political concerns outweigh his responsibility to 

tell the US public the historical truth it deserves to know.



Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky524

"Israel’s sea-based nukes pose 
risks"

Victor Gilinsky
Bulletin of the Atomic Scientists

February 8, 2016

The story has been covered extensively in Germany and even 
in Israel, but it seems to have largely escaped notice in the 
United States: Israel has acquired a fleet of advanced Ger-

man submarines that—Prime Minister Netanyahu has signaled—
carry nuclear weapons pointed at Iran. The Obama administration’s 
pretense that it knows nothing about any nuclear weapons in Israel 
makes intelligent discussion about the dangers of nuclear weapons 
in the Middle East all but impossible. It has also vastly diminished 
respect for America’s broader worldwide effort to control the spread 
of nuclear weapons.

On January 12 of this year, the Rahav, the fifth of six German-built 
submarines scheduled for delivery, arrived at its base in Haifa. It’s an 
advanced diesel-electric boat that is equipped with air-independent 
propulsion—that is, it has its own oxygen supply and can stay be-
neath the surface for weeks, and do so more quietly than a nuclear-
powered submarine. Its four extra-large torpedo tubes are sized—by 
numerous accounts—to fire Israeli long-range nuclear-tipped cruise 
missiles. 

The strategic submarine procurement process started in the early 
1990s, around the time of the first Gulf war. Germany’s position vis-
à-vis Israel became especially awkward when it came to light that 
German firms had helped Saddam with his poison gas and missiles, 
some of which landed in Israel. Germany quickly agreed to pay for 
the first two submarines, a contribution that was cast as continued 
reparation for the World War II murder of millions of Jews.
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Once the submarines took up their stations, the Israelis did not 
hide their mission. A 2011 Israeli Ynetnews story described an 
interview with the submarine fleet’s commander under the headline, 
"Doomsday weapon: Israel’s submarines." A related Ynetnews story 
included the following:

Foreign reports suggest that the German subs serve as Israel’s 
"second strike" power and aim to retain its nuclear capabili-
ties, even in cases of an attack on the country. This suppos-
edly serves to deter Iran or any future enemy which has the 
ability to destroy Israel.

The subject has been aired in the German press. A 2012 series 
in Der Spiegel544 reported the cruise missiles could reach Iran with 
a 200-kilogram warhead, a weight that permits a formidable nuclear 
yield. The German government kept mum.

Any shred of doubt about Israel’s possession of nuclear weapons, 
and about the presence of long-range nuclear missiles on the Ger-
man-supplied submarines, got erased at last month’s ceremony cel-
ebrating the Rahav’s arrival. The official speeches demonstrated that 
Israel’s nuclear weapons are no longer weapons of last resort, kept 
out of sight and only used in extremis; they are now integrated into 
its overall strategy. Prime Minister Netanyahu said the "submarine 
fleet is used first and foremost to deter our enemies who strive to ex-
tinguish us…They must know that Israel is capable of hitting back 
hard against anyone who seeks to hurt us." There is little doubt who 
"they" are. The Israeli leadership’s fixation with the threat of nuclear 
weapons in Iran’s hands has filled the news for years.

For the deterrent to work, Iran has to be aware of it, ergo the invul-
nerability of the undersea nuclear force has to be publicized, even 
flaunted. Leaving out the word "nuclear" doesn’t detract from the 
usefulness of the warning, while—such is human psychology—al-
lowing Israel’s suppliers and supporters to maintain their pretense 
of ignorance. Had Netanyahu blurted out the truth, Germany would 

544. See http://www.spiegel.de/international/world/bild-836784-359111.html.  

http://www.spiegel.de/international/world/bild-836784-359111.html
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not have been able politically to continue to supply the submarines.

The US government, which has to be aware of the submarine’s nu-
clear role, has remained silent. The United States has consistently 
shielded Israel’s nuclear force from criticism in international arenas, 
squelching any effort to raise the subject; the taboo on discussing Is-
raeli nuclear weapons apparently extends to the inner reaches of the 
US government. While the United States proclaims the Non-Pro-
liferation Treaty (NPT) as the "cornerstone" of its nonproliferation 
policy and claims "unwavering" support for a Middle East nuclear 
weapon-free zone, America’s real policy is different: It aims to pro-
tect Israel’s monopoly on nuclear force in the area. That hypocrisy is 
not lost on the rest of the world, most of which takes a cynical view 
of US motives in pursuing nonproliferation.

This US policy carries a very real risk: As one of the four NPT hold-
outs (the others being India, North Korea, and Pakistan), Israel is 
also one of the countries most likely to use nuclear weapons against 
an adversary. All four of these non-signatories are involved in bitter 
disputes. While they all speak of using their weapons for deterrence, 
they do not rule out use of the weapons in response to non-nuclear 
provocation. Israel describes its sea-based nuclear missiles (omit-
ting "nuclear," of course) as a secure second-strike force. But a "sec-
ond-strike" force in a tiny country that can be effectively eliminated 
by one nuclear weapon is bound to be an especially forward-leaning 
one. It makes for a dangerous state of affairs.

The essential first step in dealing with this danger—discussing it—
is for the US government to acknowledge Israel’s nuclear weapons. 
Ending the pretense would lance the hypocrisy that so gravely un-
dermines US efforts to control the spread of nuclear weapons and 
their means of delivery.
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"Is America’s silence on 
Israel’s nuclear ambiguity 

about to end?"

Victor Gilinsky
Haaretz

Written September 14, 2016
Updated April 10, 2018

A brief filed last month in U.S. federal district court545 argues, 
on grounds related to Israel’s nuclear activities, that U.S. aid 
to Israel is illegal. It’s easy to dismiss its chances in court, 

but it raises questions that may well gain political resonance in the 
United States, and so merit attention.

We need a bit of background. After the 1974 Indian nuclear test 
explosion the U.S. Congress became seized with the importance of 
restraining the spread of nuclear weapons. Congress was especially 
miffed when it discovered that the small reactor (one much like Di-
mona) that produced the plutonium for the Indian bomb used U.S.-
supplied heavy water. What was worse, India had broken its promise 
to use the U.S.-supplied heavy water only for peaceful purposes. 

The Indian reactor and the reprocessing facility that extracted plu-
tonium from the reactor’s irradiated uranium fuel were not subject 
to international inspection. As it became clear that reprocessing 
technology was becoming widely available, Congress passed a law 
barring U.S. aid to countries involved in sale of reprocessing facili-
ties unless the facilities were subject to international inspection. The 
law, proposed by Senator John Glenn, became known as the Glenn 
Amendment. It is now incorporated into Section 102(b) of the Arms 
Export Control Act. 

545. See http://www.corporatecrimereporter.com/news/200/lawsuit-claims-aid-
to-nuclear-israel-illegal-under-symington-glenn-amendments/. 

http://www.corporatecrimereporter.com/news/200/lawsuit-claims-aid-to-nuclear-israel-illegal-under-symington-glenn-amendments/
http://www.corporatecrimereporter.com/news/200/lawsuit-claims-aid-to-nuclear-israel-illegal-under-symington-glenn-amendments/
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Which brings us to what is of particular interest for Israel: in addi-
tion to restrictions on reprocessing transfers, the law imposed sanc-
tions on any "non-nuclear-weapon-state" that "detonates a nuclear 
explosive device" after 1977. This is where the going gets heavy. 

The law defines "non-nuclear-weapon-state" as any state other than 
the five nuclear powers authorized by the Nonproliferation Treaty, 
so the label includes India, Israel, North Korea, and Pakistan. The 
sanctions for detonating a nuclear explosion are tough: termination 
of assistance under the Foreign Assistance Act, termination of sales 
of defense equipment and military financing, prohibition of loans 
from US banks, and more. In other words, if the U.S. government 
were to conclude Israel detonated a nuclear explosion after 1977, 
the law, unless waived, would effectively end all U.S. aid to Israel.

Can it be argued that Israel detonated a nuclear explosion after 1977? 
As is now well-known, on September 22, 1979, a U.S. Vela satel-
lite reported a signal from about a thousand miles south of South 
Africa that was widely interpreted as coming from a nuclear explo-
sion546 — widely interpreted, that is, by the U.S. intelligence com-
munity and most analysts, but not by the Carter White House. 

An announcement that a nuclear test had taken place, let alone an 
Israeli one, would have been politically awkward for U.S. Presi-
dent Jimmy Carter. His science adviser assembled a group of distin-
guished scientists and in effect asked them whether there was any 
other possible explanation for the satellite signal. And indeed the 
scientists came up with a possible alternative explanation involving 
a reflection from a tiny particle bouncing off the satellite. 

However, so far as I know, there is only one knowledgeable and 
respected scientist remaining who believes this interpretation. 
The near universal view today is that the 1979 signal came from a                                                                                                           
nuclear explosion conducted by Israel547 — apparently to test 

546. See http://www.haaretz.com/print-edition/features/did-israel-play-a-role-in-
1979-south-africa-nuclear-test-1.281226. 
547. See http://www.haaretz.com/israel-news/israel-denies-offering-nuclear-

http://www.haaretz.com/print-edition/features/did-israel-play-a-role-in-1979-south-africa-nuclear-test-1.281226
http://www.haaretz.com/print-edition/features/did-israel-play-a-role-in-1979-south-africa-nuclear-test-1.281226
http://www.haaretz.com/israel-news/israel-denies-offering-nuclear-weapons-to-apartheid-south-africa-1.291800
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battlefield weapons.

One can therefore say that all U.S. aid to Israel hangs on ignoring 
this fact.

Almost. The law contains a provision for a waiver, and, in 2001 
U.S. President George Bush granted such a waiver to both India 
and Pakistan, each of which had set off several nuclear explosions 
in 1998. In fact, he waived not only the Glenn Amendment but also 
a series of other laws that would have imposed sanctions on the two 
countries as a consequence of their nuclear weapons activities. Un-
doubtedly, if the Glenn Amendment became an issue with respect to 
Israel, the U.S. president, whoever he or she may be, would waive 
the application of the law and Congress would approve. 

But even if a waiver is assured, and therefore there is no risk that 
U.S. aid to Israel would be suspended, a presidential waiver would 
be terribly embarrassing and might have unexpected political conse-
quences. For one thing, it would mean the uncomfortable acknowl-
edgement that the U.S. government had misled the public for de-
cades by pretending it had no information about any Israel nuclear 
weapons. Or, that it intended to mislead the public. The truth is that, 
whatever was the case decades ago, no one who has any interest in 
the subject of nuclear weapons has any doubts about who has what. 

We now have the strange situation that while the U.S. government 
and the mainline U.S. press are silent, in part for fear of triggering 
legal sanctions, Israel openly brags about its nuclear force. One has 
only to look in Haaretz to read detailed accounts of Israel’s nucle-
ar-armed undersea force,548 including boasts by the prime minister, 
lacking the word "nuclear" but nevertheless unmistakable: "Our 
submarine fleet is used first and foremost to deter our enemies who 
strive to extinguish us. They must know that Israel is capable of hit-
ting back hard against anyone who seeks to hurt us..." 
Israel takes for granted its ability to control U.S. political discourse 

weapons-to-apartheid-south-africa-1.291800. 
548. See http://www.haaretz.com/israel-news/1.740992. 

http://www.haaretz.com/israel-news/israel-denies-offering-nuclear-weapons-to-apartheid-south-africa-1.291800
http://www.haaretz.com/israel-news/1.740992
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regarding its nuclear program. Perhaps it can continue to do so in-
definitely, but one has the feeling that in America’s increasingly 
volatile politics that is not a sure bet.
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"The real German submarine 
scandal"

Victor Gilinsky
Bulletin of the Atomic Scientists

January 4, 2017

Israel is absorbed with a "submarine scandal" that centers on im-
proprieties in the award of a billion-dollar contract under which 
Israel would acquire three new advanced German submarines. 

(Germany has already delivered five of the subs, on a previous 
contract for six.) It came to light that the prime minister’s personal 
lawyer was on the payroll of the submarine builder, ThyssenKrupp. 
Then it turned out that Iran, which figures heavily in the motive for 
getting the submarines, owns 4.5 percent of ThyssenKrupp and so 
would gain a profit from their sale. On top of that, there is a Leba-
nese connection to the German builder, too. But the real scandal is 
that Germany supplies the submarines at all, and does so through 
a loophole in the Non-Proliferation Treaty (NPT). Everyone who 
pays attention to the subject understands that the submarines are 
built to carry long-range Israeli cruise missiles armed with nuclear 
weapons.

The German newsmagazine Der Spiegel laid out the details in a 
six-part 2012 series. The missiles’ range is about 1,500 kilometers, 
which brings Tehran within reach from the Mediterranean. As if to 
erase any doubts, in greeting the arrival of the latest submarine, Is-
raeli Prime Minister Benjamin Netanyahu said it would be equipped 
with "advanced" Israeli systems that would be "used first and fore-
most to deter our enemies who strive to extinguish us. They must 
know that Israel is capable of hitting back hard against anyone who 
seeks to hurt us." German government claims that they know noth-
ing about the submarines’ nuclear role are more than a little ridicu-
lous.
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The United States has repeatedly insisted that it is committed to 
strengthening the Non-Proliferation Treaty. Here is a good place 
to begin. While the treaty prohibits nuclear weapon states (that is, 
the US, Russia, Britain, China, and France) from aiding any other 
state in obtaining nuclear weapons, and it prohibits the treaty’s non-
nuclear weapon state members from receiving such aid, it does not 
specifically prohibit these other members from providing nuclear 
weapon-related assistance, including aid to non-members India, 
Israel, North Korea, and Pakistan, all of which now have nuclear 
weapons.

The loophole reflects two unrealistic assumptions of the 1968 treaty. 
The first: That member countries outside of the five authorized to 
have nuclear weapons would not have any nuclear weapons-related 
technology to pass along to other countries, so an explicit prohi-
bition was unnecessary. The second: That an effective protective 
system against proliferation could be limited to "safeguarding," 
or keeping track of, the transfer of nuclear materials from which 
nuclear warheads could be fashioned. Thus, the treaty ignores the 
trade in delivery vehicles, even those, such as some missiles and 
strategic submarines, that are entirely devoted to launching nuclear 
warheads.

Examples of the problem: Germany (or another NPT member, such 
as the United States) would be in treaty violation if it supplied India, 
or Israel, or North Korea, or Pakistan with a single kilogram of plu-
tonium, unless the delivery were covered by International Atomic 
Energy Agency inspection. If both countries provided nuclear bomb 
designs to any of those non-member states, only the United States 
would be in violation of the NPT. And if they both supplied nuclear-
capable missiles or strategic submarines to any of those non-mem-
ber nuclear states, neither would be in violation of a strict reading 
of the treaty.

But the existence of loopholes in the NPT does not diminish the 
obligation of the parties to act in accordance with the treaty’s fun-
damental objectives. The treaty preamble states that the members 
believe "the proliferation of nuclear weapons would seriously en-
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hance the danger of nuclear war." The obligation to restrain nucle-
ar weapons programs of non-NPT states does not end when those 
states obtain nuclear weapons. By providing Israel with strategic 
submarines, Germany has given that non-NPT member an essential-
ly invulnerable capacity to strike anywhere in Europe, North Africa, 
or the Middle East with nuclear weapons. That surely is at odds with 
German (and American) insistence that the NPT is the "cornerstone" 
of their proliferation policy.

The German submarine export is perhaps the most glaring inconsis-
tency in the nonproliferation policy of the great powers. But Israel is 
not the only non-NPT member to benefit from the disparity between 
the professed commitments and practices of these countries. China 
is reputed to have offered Pakistan a warhead design. And Russia 
has been helping India get started on a nuclear strategic submarine. 
These cases raise the question: Have the keepers of the NPT given 
up on capping the nuclear forces of India, Israel, and Pakistan, or, 
for that matter, any friendly state once it crosses the nuclear weap-
on threshold? If so, it sends an unfortunate message to prospective 
nuclear weapon states such as Japan and South Korea, or perhaps 
Saudi Arabia and Turkey, that have friendly relations with the West-
ern countries. It tells them that once they have sprinted through the 
politically dangerous zone to get their first nuclear warheads, they 
will be home free.

A more responsible step would be to close the loophole that allows 
NPT member states to assist non-member states with their nuclear 
weapon programs. Realistically, that doesn’t seem to be in the cards, 
as it would impact India and, much more important, Israel. But if the 
loophole isn’t closed, the United States and the other principal NPT 
members should understand that, when it comes to the principles of 
the treaty, winking at friendly countries’ evasions is a recipe for the 
spread of nuclear weapons.
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"No to a permissive US-Saudi 
nuclear deal"

Victor Gilinsky and Henry Sokolski
Bulletin of the Atomic Scientists

February 22, 2018

A US-Saudi nuclear agreement is said to be in the works.549 The 
reported deal would allow Saudi Arabia to buy US nuclear 
power reactors and—because of Saudi resistance to stricter 

terms—would be "flexible" on Saudi uranium enrichment and on 
reprocessing of spent reactor fuel. The trouble with flexibility re-
garding these critical technologies is that it leaves the door open to 
production of nuclear explosives.

More disappointing, although perhaps not surprising, is that the pro-
posed agreement has the support of more than a few nuclear poli-
cy experts550 outside government. They make a familiar argument 
regarding nuclear exports: If the United States insists on stricter 
terms—terms that bar enrichment and reprocessing—the Saudis 
will turn to Russia or China for nuclear technology, granting these 
countries greater influence in the Middle East. The United States 
has been down this road before, in the cases of Iran and India, and 
it didn’t turn out well. A permissive US-Saudi nuclear agreement 
would be strategically dangerous for the United States and the 
region. Congress should not approve such a deal.

What’s driving the administration to cut such an agreement? Let’s 
set aside the Energy Department’s claims that the Saudis need nu-
clear power plants and that Westinghouse has a chance to get the 

549. See https://www.bloomberg.com/news/articles/2017-12-12/trump-is-said-
to-consider-easing-nuclear-rules-for-saudi-project. 
550. See https://thebulletin.org/us-saudi-civil-nuclear-negotiations-finding-prac-
tical-compromise11426. 

https://www.bloomberg.com/news/articles/2017-12-12/trump-is-said-to-consider-easing-nuclear-rules-for-saudi-project
https://www.bloomberg.com/news/articles/2017-12-12/trump-is-said-to-consider-easing-nuclear-rules-for-saudi-project
https://thebulletin.org/us-saudi-civil-nuclear-negotiations-finding-practical-compromise11426
https://thebulletin.org/us-saudi-civil-nuclear-negotiations-finding-practical-compromise11426
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business for the United States. First, the Saudis have cheaper en-
ergy options—natural gas and renewables.551 This is clear from 
the decision of the similarly situated United Arab Emirates not to 
build552 more nuclear plants beyond four reactors already planned 
or under construction. Second, Westinghouse—now bankrupt—has 
no chance to get the business, and in any case it is no longer a US-
owned company. The Saudis, if they did go forward with developing 
nuclear energy, would do business with the South Koreans, who are 
successfully completing553 a proven reactor design next door in the 
United Arab Emirates.

If buying American is not the key driver of this deal, what is? The 
Saudis, to maintain the option of using in its plants US parts554 whose 
export is controlled by law, want an umbrella agreement. But they 
obviously have more in mind than nuclear energy. They compete 
with Iran for influence in the Middle East, and they are obsessed 
with this rivalry. They are convinced that they need to match Iran’s 
nuclear potential. That means being within arm’s reach of a Bomb. 
These circumstances shouldn’t surprise anyone, and in fact one of 
the main reasons to restrain Iran is precisely to avoid such a sce-
nario. If Saudi Arabia opts for nuclear weapons, Turkey and Egypt 
may be close behind. Taking into account Israel’s nuclear arsenal, 
the Middle East could turn into a nuclear cauldron.

The scary part is that the prospect of Saudi Arabia matching Iran 
doesn’t faze the deal’s promoters—indeed, some see it as an advan-
tage. They detest President Obama’s Iran deal so much that, in a 
permissive US-Saudi agreement, they see any implicit threat to Iran 
as a positive feature. If the Saudis had the same Bomb potential as 
Iran, they say, wouldn’t Iran then hesitate to go for a Bomb? Pos-
sibly—but on the other hand, Saudi potential for nuclear weapons 

551. See http://npolicy.org/Articles/Ahmad_Saudi_Arabia.pdf. 
552. See https://spectrum.ieee.org/energy/nuclear/the-united-arab-emirates-
nuclear-power-gambit. 
553. See https://neutronbytes.com/2017/12/13/white-house-may-relax-123-rules-
for-westinghouse-saudi-nuclear-deal/. 
554. See http://npolicy.org/article.php?aid=1368&rid=4. 

http://npolicy.org/Articles/Ahmad_Saudi_Arabia.pdf
https://spectrum.ieee.org/energy/nuclear/the-united-arab-emirates-nuclear-power-gambit
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https://neutronbytes.com/2017/12/13/white-house-may-relax-123-rules-for-westinghouse-saudi-nuclear-deal/
https://neutronbytes.com/2017/12/13/white-house-may-relax-123-rules-for-westinghouse-saudi-nuclear-deal/
http://npolicy.org/article.php?aid=1368&rid=4
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might provoke Iran to build its own weapons. That would be the 
worst of all possible worlds.

One must also consider the longer-term consequences of allowing 
"flexibility" in a nuclear deal with Saudi Arabia. Nuclear plants pro-
posed for the Middle East, or now being built, will last many de-
cades. But will governments in the region last that long? The Saudi 
kingdom—despite recent, overhyped steps toward modernity such 
as allowing women to drive—is an anachronism. However firmly 
entrenched the kingdom appears in the person of Crown Prince Mo-
hammad bin Salman, it could disappear overnight, as almost hap-
pened in the fundamentalist attack on the Grand Mosque in 1979. 
Recall Washington’s experience with the Shah of Iran, whom the 
United States saw as its best friend in the Gulf. The United States 
was ready to sell the Shah two dozen reactors and even give him 
access to fuel technology. None of that happened, but MIT set up 
a special program to educate his nuclear engineers, some of whom 
are now central555 to Iran’s centrifuge enrichment activities. Who 
will inherit the nuclear technology that may be acquired by Saudi 
Arabia?

A more fundamental difficulty with the current discussions over 
the Saudi deal is that the Washington consensus on the interna-
tional role of nuclear power has changed hardly at all since the 
days of Atoms for Peace, more than half a century ago. But nuclear 
energy is no longer556 the world’s energy option of choice, and is 
definitely not the gateway to an advanced economy, as it was once 
thought to be. It’s just an expensive way to generate electricity. The 
United States, most of Europe, and Japan—countries where elec-
tions matter—have pretty much given up557 installing large nuclear 
reactors. There is nothing inevitable about nuclear power’s further 

555. See https://www.wsj.com/articles/in-iran-nuclear-talks-two-mit-trained-
physicists-play-key-roles-1426624253. 
556. See https://spectrum.ieee.org/energy/nuclear/the-united-arab-emirates-
nuclear-power-gambit. 
557. See https://www.npr.org/2016/04/07/473379564/unable-to-compete-on-
price-nuclear-power-on-the-decline-in-the-u-s. 

https://www.wsj.com/articles/in-iran-nuclear-talks-two-mit-trained-physicists-play-key-roles-1426624253
https://www.wsj.com/articles/in-iran-nuclear-talks-two-mit-trained-physicists-play-key-roles-1426624253
https://spectrum.ieee.org/energy/nuclear/the-united-arab-emirates-nuclear-power-gambit
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acceptance in the rest of the world. The political value of supplying 
it—which underlay Atoms for Peace during the Cold War—is much 
diminished. But nuclear power’s weapons potential is, if anything, 
more worrisome than ever. It does not make sense for the United 
States to promote nuclear energy internationally.

China and Russia continue their civil nuclear programs, but their 
wares are not particularly attractive. Russia has made sales in 
Egypt and Turkey by offering to own and operate plants throughout 
their lifetimes, and to provide generous financing. It remains to be 
seen558 how that will work out. The nonproliferation conditions that 
Russia and China impose are in certain respects not inferior to those 
imposed by Washington. The Russians would provide fresh reactor 
fuel and take back the spent fuel, which would obviate any need 
for local reprocessing or enrichment. If the United States makes an 
absolute goal of keeping Russian and Chinese nuclear activities out 
of Saudi Arabia, as the Washington think tanks insist it must, then 
of course Washington will have to go along with whatever terms the 
Saudis will accept. But that is no way to conduct a negotiation.

The right approach is for the United States to cooperate with Middle 
Eastern countries, which sit on gas fields and don’t lack for sunlight, 
to develop economically attractive energy alternatives to nuclear 
power. If Middle Eastern nations still opt for nuclear power, the 
evidence of their genuine interest in energy and not Bombs would 
be their willingness to agree to provisions barring enrichment of 
uranium and separation of plutonium. Saudi Arabia’s neighbors in 
the United Arab Emirates agreed to that, as well as to augmented 
international inspections. In any US-Saudi nuclear deal, the United 
States should accept nothing less. In view of the White House’s in-
clination to be "flexible," resistance will have to come from Con-
gress, which needs to assert itself.

558. See http://bellona.org/news/nuclear-issues/2018-02-investor-pullout-leaves-
rosatom-at-sea-with-its-nuclear-project-in-turkey. 

http://bellona.org/news/nuclear-issues/2018-02-investor-pullout-leaves-rosatom-at-sea-with-its-nuclear-project-in-turkey
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"Facing reality in the US-Saudi 
nuclear agreement: South 

Korea"

Victor Gilinsky and Henry Sokolski 
Bulletin of the Atomic Scientists

April 10, 2018

The Trump administration is on the verge of signing a nuclear 
agreement with Saudi Arabia that is reportedly "flexible" on 
Saudi acquisition of centrifuge technology to enrich urani-

um—the technology that can provide material for nuclear weapons 
and that was the central concern in regard to Iran’s nuclear program. 
This flexibility is necessary, the administration argues, to ensure the 
Saudis choose Westinghouse as their nuclear power reactor supplier. 
But Westinghouse, which performed abysmally on its last two US 
projects and is in bankruptcy as a result, is far less likely to win the 
bid than the South Korean construction firm whose work force is 
coming off successful completion of a large nuclear project nearby 
in the United Arab Emirates. This increases the importance of strik-
ing a tight US-Saudi agreement to ensure the Saudis don’t get to 
enrich under their nuclear cooperative agreement with Seoul.

The administration’s pitch that Congress should go along with "flex-
ibility" pulls out all the usual bogeymen. Energy Secretary Rick Per-
ry told the Senate Armed Services Committee on March 22559 that, 
"Either Russia or China is going to be a partner in building civil 
nuclear capability in the Kingdom of Saudi Arabia, or the United 
States." The Saudis, guided by several Washington lobbying firms, 
have been pushing this line, which much of the Washington estab-
lishment has swallowed, adding that allowing Moscow to gain a 

559. See https://www.bloomberg.com/news/articles/2018-03-22/u-s-pass-on-
saudi-reactors-benefits-china-russia-perry-says.  

https://www.bloomberg.com/news/articles/2018-03-22/u-s-pass-on-saudi-reactors-benefits-china-russia-perry-says
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nuclear foothold in Saudi Arabia would deal a serious blow to US 
regional influence and prestige.

But the Saudis are not so foolish as to choose Russia or China. Mos-
cow is nuclear supplier to Saudi Arabia’s foe, Iran, and Beijing has 
yet to bring a power reactor online outside of China. The Saudis 
already have a significant history of nuclear involvement with South 
Korea. They signed an agreement for "cooperation in the peaceful 
uses of nuclear energy" in 2011 and a memorandum of understand-
ing in 2015, with a view to buying two smaller, so-called small mod-
ular (SMART) Korean reactors.560 Dozens of Saudis have gone to 
South Korea561 for nuclear training.

In these circumstances, the enrichment provision in the 2011 Saudi-
South Korean agreement562 is of vital concern. It reads as follows: 
"Uranium transferred pursuant to this Agreement or used in any 
equipment so transferred shall not be enriched to twenty (20) percent 
or more in the isotope U-235 unless the Parties otherwise agree." In 
other words, the 2011 agreement permits installation of Saudi en-
richment facilities generally, and in particular the enrichment to 20 
percent of uranium supplied under the agreement. A reason this is 
worrying—and was worrying in the case of Iran—is that, although it 
may seem counter intuitive, to further enrich the 20 percent product 
to a bomb explosive level takes only an additional one-tenth of the 
work it took to get to 20 percent. It becomes especially worrying 
when coupled with the Saudi Crown Prince’s hair-trigger promise 
(see this 60 Minutes interview)563 that if Iran got a bomb, the King-
dom would, too, "as soon as possible."

This means that if we intend to bar Saudi Arabia’s path to nuclear 
weapons, and we absolutely should, we have to insist on a provision 

560. See https://www.meed.com/exclusive-saudi-arabia-shortlists-two-sites-first-
nuclear-power-project/.  
561. See http://www.arabnews.com/node/1069531/saudi-arabia.  
562. See http://npolicy.org/files/123_Agreement_ROK_Saudi.pdf.  
563. See. https://www.cbs.com/shows/60_minutes/video/QBSIi_U_PPA-
JyYuZgvJlEI44rZxYTE23/the-saudi-crown-prince-talks-to-60-minutes/.  

https://www.meed.com/exclusive-saudi-arabia-shortlists-two-sites-first-nuclear-power-project/
https://www.meed.com/exclusive-saudi-arabia-shortlists-two-sites-first-nuclear-power-project/
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in our agreement with Saudi Arabia like that included in the agree-
ment with its UAE neighbor: that the country will not engage in its 
territory in activities related to enrichment or reprocessing (extract-
ing plutonium from spent nuclear fuel—the other path to a bomb). 
And we need to make sure South Korea agrees to hold off on mov-
ing forward on Saudi reactors until such a provision is in place.

Why would Saudi Arabia agree to such a restrictive provision? And 
why would South Korea agree to cooperate in ensuring it is in place. 
The short answer is that both countries depend on our protection. If 
we can pressure countries on trade terms—something the adminis-
trations brags about—surely, we can do so in the interest of secu-
rity. As US Sen. Jack Reed, ranking member of the Armed Services 
Committee, said in response to Perry’s testimony, "The proliferation 
dangers are so great that we should be able to wield all of the influ-
ence we have, which goes way beyond just this one transaction, to 
insist [on the] same standards we applied to the Emirates." And as 
President Gerald Ford said many years ago, "nonproliferation objec-
tives must take precedence over economic and energy benefits if a 
choice must be made."

This of course assumes the administration adheres to the traditional 
US policy objective of preventing the spread of nuclear weapons, 
even among friends. An especially worrying aspect of this entire 
affair is that there seems to be a sense, born of hostility to Iran, that 
a Saudi nuclear weapon option might not be such a bad thing—in 
fact that it might even be useful to frighten Iran. All that can be said 
about such thinking is: This way lies chaos. We should move in the 
opposite direction, starting with barring Saudi Arabia from getting 
nuclear weapons.



541Chapter 4

"If yes to Saudi Arabia, no to 
whom?"

Victor Gilinsky and Henry Sokolski
Bulletin of the Atomic Scientists

January 4, 2019

Last month US Energy Secretary Rick Perry met with his Sau-
di counterpart, Khalid Al-Falih, to continue their dialogue on 
a US-Saudi nuclear agreement to permit sale of US reactor 

equipment to the kingdom. The official US announcement564 states 
Secretary Perry "underscored . . . any nation seeking to develop a 
truly safe, clean, and secure nuclear energy program should turn to 
American companies (our emphasis)." It is evident that despite the 
Khashoggi murder, and all it has revealed about Saudi Arabia and 
the worthlessness of its representations, the Trump administration 
still hasn’t given up on selling the kingdom technology that would 
inevitably give it a leg up on getting a bomb.

It is a vain hope to expect anything better from this administration. 
But it is surprising and disappointing that many prominent and oft-
cited nonproliferation experts, both from the academy and from 
think tanks and foundations, don’t rule out a deal with the Saudis, 
either. Not only that, these "experts" waffle on what they consider 
acceptable nonproliferation terms for such a deal.

They bring out the usual arguments: If we insist on a tough stan-
dard the Saudis will turn to suppliers with lower standards, maybe 
even Russia and China; therefore we should go for a deal, so long 
as it is marginally tighter than that from an alternative supplier; and 
even if we can’t get what we want, we could obtain the "functional 
equivalent," say, by getting Saudi promises to postpone any uranium 

564. See https://www.energy.gov/articles/readout-secretary-perrys-visit-qatar-
and-saudi-arabia.  

https://www.energy.gov/articles/readout-secretary-perrys-visit-qatar-and-saudi-arabia
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enrichment for some years. But what are Saudi promises worth after 
their effective ruler, their foreign minister, and their ambassador in 
Washington brazenly lied about the Khashoggi murder? The Saudi 
lies should disqualify the kingdom as a recipient of nuclear technol-
ogy.

What accounts for the complaisance of so many in the nonprolifera-
tion community, the intellectual guardians of nonproliferation pol-
icy, who understand the details in a way that the politicians do not, 
who are failing to support strict nonproliferation standards?

At bottom, the most significant factor is the power of the notion 
that, no matter what we do, nuclear energy use is inevitable and will 
spread around the world. Experts see their role as trying to inject into 
the political arrangements—in this case, on exports—conditions 
that will reduce proliferation dangers, consistent with that inevitable 
expansion. In their view, for the United States to be persuasive in 
proposing nonproliferation conditions it is essential for us to sup-
port nuclear energy use worldwide, despite the spread of commer-
cial nuclear energy being the principal source of danger for nuclear 
proliferation. However honestly held, this view verges easily into a 
rationale for essentially unlimited nuclear exports. In any case, this 
outlook hamstrings any effort to develop serious policies to control 
proliferation. There may be valid reasons to support nuclear energy, 
but there are no valid nonproliferation reasons to support it. 

Also operating in the nonproliferation community is the fear that 
criticism of nuclear energy will be construed as "anti-nuclear," with 
consequent loss of credibility in establishment circles. The com-
bined effect of support for the spread of nuclear power and the fear 
that opposing its spread will somehow seem "anti-nuclear" is a for-
mula for ineffectiveness on a serious policy level. It makes for end-
less cost-benefit analyses and seminars, to little effect.

The practitioners, who assume the widespread use of commercial 
nuclear power is inevitable, see themselves as having a realistic 
view of the energy future, but, in fact, their assumptions are out of 
date. In the United States, the highly vaunted "nuclear renaissance" 
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of dozens of new power reactors is now reduced to one ridiculously 
expensive construction project in Georgia kept alive with massive 
infusions of government funds. The truth is the US program of in-
stalling large light water reactors has run its course. It is difficult 
to believe there will ever be another such reactor purchased in the 
United State. They are too complicated, too difficult to evaluate in 
terms of safety, and too expensive. US operating light water reactors 
are a dying breed.

The prospects in the rest of the world are also dim, as the latest pro-
jections565 from the International Atomic Energy Agency show. (As 
it is congenitally overoptimistic about nuclear energy, only its "low" 
estimate merits attention.) Europe and Japan are not going to expand 
their nuclear commitments, and now it looks as if China, the mainstay 
of current construction, is also having second thoughts. A December 
12 headline in The MIT Technology Review566 is "China’s losing its 
taste for nuclear power. That’s bad news." From a nonproliferation 
point of view, it’s good news and should make it easier to apply 
tougher nonproliferation conditions on nuclear exports worldwide.

A number of the countries seeking nuclear energy are doing so not 
in spite of its connection to weapons but because of it. Saudi Arabia 
surely falls in this category, as the crown prince made clear when 
he said he would get nuclear weapons if Iran did. Iran is of course 
already suspected of weapons ambitions. He would obviously want 
to be in a position to move quickly. Is this the scorpions-in-a-bottle 
scenario we want to encourage?

There is yet another concern. As nuclear energy programs decline 
in many countries, will their nuclear experts be tempted to turn to 
making bombs? To return to the Saudi case and Secretary Perry’s 
comments about selling to any country that truly wants safe nuclear 
power: After recent events, does anyone believe that the Saudis are 

565. See https://www.iaea.org/newscenter/pressreleases/new-iaea-energy-projec-
tions-see-possible-shrinking-role-for-nuclear-power. 
566. See https://www.technologyreview.com/s/612564/chinas-losing-its-taste-
for-nuclear-power-thats-bad-news/. 
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capable of maintaining a truly independent nuclear regulatory au-
thority, the sine qua non of nuclear safety? More important, isn’t 
the main concern not the Saudi’s interest in nuclear safety, but the 
trustworthiness of their promises in regard to bomb making?

On December 17,567 a Saudi statement attacked the US Senate for 
its unanimous conclusion that the crown prince was responsible for 
the Khashoggi murder: "The Kingdom categorically rejects … any 
and all accusations, in any manner, that disrespect its leadership." 
Is this how the Saudis would meet US charges of irregularities in 
their nuclear program if such charges are in order? Is this a basis on 
which we can be confident our technology will not be misused? Not 
likely in Saudi Arabia, not likely for any country.

567. See https://time.com/5481204/saudi-arabia-senate-interference-khashoggi-
mbs/.  
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"When America Caught a 
Nuclear Violator 

Red-Handed — But Stayed 
Silent"

Victor Gilinsky
Foreign Policy

September 22, 2019

On Sept. 22, 1979, the U.S. Vela satellite recorded the tell-
tale light signal from a nuclear test using detectors called 
bhangmeters. The satellite, known as Vela 5B or Vela 6911, 

was one of a number launched in the wake of the 1963 Partial Test 
Ban Treaty (PTBT), which banned nuclear tests in the atmosphere, 
underwater, and in outer space. The detected signal was a "double 
flash" characteristic of nuclear test signals recorded on 41 previous 
occasions by Vela satellites.

A nuclear explosion light signal typically starts with a powerful mil-
lisecond-long light spike from the surface of the explosion’s dense 
early fireball, followed by a dark period of several milliseconds as 
the fireball expands and its surface temperature drops, and then a 
drawn-out powerful light as the expanding fireball becomes trans-
parent and radiates a light signal from its interior as well. The signal 
is usually drawn on a graph using logarithmic scales on both axes, 
where it appears to have two comparable humps, hence a charac-
teristic double hump. Nothing in nature produces such a double-
humped light flash. The spacing of the humps gives an indication 
of the amount of energy, or yield, released by the explosion (see 
below).

The United States had launched the Vela satellites, orbiting as far as 
one-third of the way to the moon, to monitor compliance with the 
PTBT. Until 1979, they had not detected any illicit explosions among 
the 41 recorded nuclear events. The satellite in question, Vela 6911, 
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had in fact been retired. Although not all of its systems were oper-
able, the two principal light detectors were still functioning. It had 
previously distinguished itself mainly for detecting strong gamma-
ray bursts from distant galaxies, an important scientific discovery. 
When it recorded a double flash in 1979, the signal could have come 
from anywhere within a diameter of several thousand miles.

Suspicion quickly fell on South Africa, which was known to be 
working on a bomb, and even more so on Israel, which had close 
military connections with South Africa and had an untested nuclear 
arsenal. U.S. President Jimmy Carter wrote in his diary for Sept. 22, 
1979: "There was indication of a nuclear explosion in the region 
of South Africa—either South Africa, Israel using a ship at sea, or 
nothing."

An Israeli test would force him to deal not only with violation of 
the PTBT, but also with U.S. nonproliferation legislation. The 1977 
Glenn Amendment to the Arms Export Control Act mandated an 
end to arms assistance, and an automatic application of extensive 
U.S. sanctions, if the president determined any state (other than the 
nuclear states authorized by the Nuclear Non-Proliferation Treaty) 
detonated a nuclear explosive after 1977. To complicate matters, 
the second round of Strategic Arms Limitation Talks between the 
United States and the Soviet Union was at that moment held up 
in the Senate, in part because of concerns about the United States’ 
technical capacity for verification. An inability to identify the culprit 
of the apparent nuclear test would strengthen the hand of the agree-
ment’s opponents. 

The Carter administration set about developing a public relations 
strategy in case the information leaked. They believed their prob-
lems would go away if they could cast doubt on the satellite data. 
That is, if it could be argued there was no characteristic bomb signal, 
then there would have been no nuclear explosion, and therefore no 
need to do anything. That became the administration’s line.

In October, the president’s science advisor, Frank Press, a dis-
tinguished geophysicist but also an official tuned to his boss’s inter-
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ests, set up a panel of scientific experts to examine the Vela event, 
and in particular whether the observed flash could have a non-nu-
clear explanation. The panel consisted of eight respected physicists 
and engineers, including a Nobel Prize winner, and was led by Jack 
Ruina, a professor at the Massachusetts Institute of Technology with 
long experience as a government advisor on weapons systems. 

The panel issued its final report in May 1980, after just three meet-
ings. It concluded, "It is our collective judgment that the September 
22 signal was probably not from a nuclear explosion." Its members 
dismissed all evidence that suggested otherwise. This included the 
Naval Research Laboratory’s analysis that had located the blast’s 
ground zero near the Prince Edward Islands, about 1,000 miles from 
South Africa’s southern coast, using hydroacoustic (underwater 
sound) data, and claims regarding possible detection of radioac-
tive iodine-131 in thyroids of Australian sheep, which if established 
could only have come from a bomb test (see following article). 

The prevalent view among White House insiders was clearly very 
different from the one they put out for public consumption. Carter, 
obviously influenced by the NRL’s analysis, wrote in his diary for 
Feb. 27, 1980: "We have a growing belief among our scientists that 
the Israelis did indeed conduct a nuclear test explosion in the ocean 
near the southern end of Africa." 

Yet the panel decided to ignore both hydroacoustics and radioactiv-
ity, arguing that the apparent explosion-identifying signal could not 
be distinguished from the background "noise." Its report did remark 
in passing, in reference to possible detection of radioactive products 
of nuclear fission, that "positive results from the debris collection 
effort would provide conclusive evidence of a nuclear explosion." 

But instead of seriously evaluating the hydroacoustic and radioactive 
fallout data, as Lars-Erik De Geer and Christopher Wright would 
later do,568 the panel put forward at some length, a rather contrived 
alternative explanation—speculating that a micrometeor impact on 

568. See http://scienceandglobalsecurity.org/archive/sgs26degeer.pdf.  

http://scienceandglobalsecurity.org/archive/sgs26degeer.pdf
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the satellite might have ejected a shower of smaller particles that 
reflected sunlight in just the right way to mimic the light signal from 
a nuclear explosion. In the end, though, they did not stand behind it: 
"We do not maintain that this particular explanation is necessarily 
correct," they wrote. Later analysis showed it was essentially impos-
sible.

But for the Carter White House, all that mattered was the panel’s 
"probably not." It classified key documents and closed the book on 
the subject. 

Perhaps the most important document it classified was the Naval 
Research Laboratory’s 300-page June 1980 report. The highly re-
garded research organization tasked several dozen staff members 
with an analysis of the hydroacoustic signals. 

While the NRL report remains classified, the gist of it can be gleaned 
from a Dec. 11, 1980 letter569 NRL research director Alan Berman 
sent to the White House after a futile attempt to draw the panel’s at-
tention to his report. Berman was confident that the Navy’s sensors 
had indeed picked up the hydroacoustic signals of a nuclear explo-
sion and that, taking into account the speed of sound in the ocean 
and the potential paths from the Prince Edward Islands, it came at a 
time consistent with the satellite observation of the light signal. Ac-
cording to Berman, "There was a large impulsive release of energy 
which coupled acoustic energy into the deep South Atlantic Sound 
channel." Moreover, he wrote, the hydroacoustic signal stood out 
prominently from the random background noise.

The Carter administration was so afraid to enforce the PTBT 
against Israel’s 1979 violation that it did what it could to erase or 
keep hidden evidence of its detection of a test. Subsequent admin-
istrations, Republican and Democratic alike, went along with this, 
and the U.S. government still pretends it knows nothing about any 
Israeli nuclear weapons.

569. See https://digitalarchive.wilsoncenter.org/document/116758.pdf?v=7d24a3
8cb7521b316076381e7b127ce1.  

https://digitalarchive.wilsoncenter.org/document/116758.pdf?v=7d24a38cb7521b316076381e7b127ce1
https://digitalarchive.wilsoncenter.org/document/116758.pdf?v=7d24a38cb7521b316076381e7b127ce1
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It is an outcome—and a danger—that an arms control expert fore-
saw long ago. In the period before the PTBT, when the debate over 
nuclear nonproliferation agreements centered on the adequacy of 
technical means to detect Soviet cheating, Fred Iklé, in a classic 
1961 Foreign Affairs article,570 reminded the arms control commu-
nity that while technical means to verify performance are essential, 
compliance ultimately depends on a willingness to respond to de-
tected violation. Iklé worried that, for political reasons, a democracy 
like the United States might decide to overlook an arms-control trea-
ty violation. Most important, Iklé wrote, was to make sure a would-
be violator could not expect to benefit from a violation. 

That’s not what happened after the Vela event. Israel’s nuclear pro-
gram went on to acquire weapons deliverable by land, sea, and air, 
with the means of delivery provided by French-designed missiles, 
German submarines, and American airplanes. If anything, Israel’s 
nuclear weaponry gained a stronger political position vis-à-vis the 
United States. A June 2018 New Yorker article571 reported that Israel 
demanded, and got, secret letters from U.S. Presidents Bill Clinton, 
George W. Bush, Barack Obama, and Donald Trump, which Israeli 
leaders interpreted as a U.S. promise to protect their nuclear weap-
ons. And indeed, these U.S. presidents did protect Israel’s nuclear 
weapons from scrutiny and criticism in the United Nations and other 
international forums. It is part of a pattern that has destroyed Amer-
ica’s credibility on nonproliferation. 

What Israel says—or doesn’t say—about its nuclear weapons is its 
own affair. But the United States should not agree to muzzle itself. 
It was always a humiliating role that opened the United States to 
the charge of hypocrisy. Now, in the face of strong confirmation of 
Israel’s violation of the Partial Test Ban Treaty, it has become an 
insupportable one. 

570. See https://www.foreignaffairs.com/articles/1961-01-01/after-detection-
what.  
571. See https://www.newyorker.com/news/news-desk/how-trump-a.  

https://www.foreignaffairs.com/articles/1961-01-01/after-detection-what
https://www.foreignaffairs.com/articles/1961-01-01/after-detection-what
https://www.newyorker.com/news/news-desk/how-trump-a


Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky550

"Toward an honest Middle East 
nonproliferation policy"

Victor Gilinsky and Henry Sokolski
Bulletin of the Atomic Scientists

September 25, 2020

With the recent outing572 of Riyadh’s covert nuclear 
collaboration with Beijing, the dominos of Middle East 
proliferation are set to tumble. Iran continues to build up 

a stockpile of enriched uranium, purportedly for nuclear reactor fuel 
but possibly for bombs, and the Saudis, Turks, and Egyptians seem 
poised to follow. This can be blocked, but only if the United States 
sidelines these countries’ plans to enrich uranium or reprocess spent 
fuel—steps that will give them the capability to produce fissile 
material for nuclear weapons—and encourages them to invest in 
more economical non-nuclear alternatives to proliferation-risky 
reactors.

The issue will soon bubble up. Agreements for US nuclear coop-
eration with Egypt and Turkey are due to be renewed in the next 
couple of years.573 Would-be nuclear exporters see the Middle East 
as the mother lode of nuclear sales. Unfortunately, it also is a nuclear 
weapons breeding ground.

Turkish President Erdogan has said,574 "Some countries have mis-
siles with nuclear warheads…. But [they tell us] we can’t have them. 
This, I cannot accept." Meanwhile, US officials are still negotiating 

572. See https://www.wsj.com/articles/saudi-arabia-with-chinas-help-expands-
its-nuclear-program-11596575671. 
573. See https://fas.org/sgp/crs/nuke/RS22937.pdf. 
574. See https://www.reuters.com/article/us-turkey-nuclear-erdogan/erdogan-
says-its-unacceptable-that-turkey-cant-have-nuclear-weapons-idUSKC-
N1VP2QN. 

https://www.wsj.com/articles/saudi-arabia-with-chinas-help-expands-its-nuclear-program-11596575671
https://www.wsj.com/articles/saudi-arabia-with-chinas-help-expands-its-nuclear-program-11596575671
https://fas.org/sgp/crs/nuke/RS22937.pdf
https://www.reuters.com/article/us-turkey-nuclear-erdogan/erdogan-says-its-unacceptable-that-turkey-cant-have-nuclear-weapons-idUSKCN1VP2QN
https://www.reuters.com/article/us-turkey-nuclear-erdogan/erdogan-says-its-unacceptable-that-turkey-cant-have-nuclear-weapons-idUSKCN1VP2QN
https://www.reuters.com/article/us-turkey-nuclear-erdogan/erdogan-says-its-unacceptable-that-turkey-cant-have-nuclear-weapons-idUSKCN1VP2QN
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over nonproliferation rules with the Saudis,575 whose effective ruler, 
Crown Prince Mohammed bin Salman, promised576 to get a bomb as 
soon as Iran did. Knowing what the crown prince is capable of, he 
could also mean before Iran does.

The United States should be tightening its nonproliferation stan-
dards, promoting a nuclear enrichment and reprocessing free zone577 
stretching from Algeria to Iran, and encouraging these states to stop 
building more reactors.

Easier said than done, but that should be the goal. The key is hon-
esty. The Middle East is ideal for using ever cheaper solar ener-
gy578 (both photovoltaic and concentrated, which together could af-
ford round-the-clock power). Meanwhile, Turkey,579 Saudi Arabia,
580 Egypt,581 Israel,582 Iran,583 and the United Arab Emirates584 keep 
finding significant reserves of natural gas in addition to the massive 
reserves already on tap. Nuclear energy in the Middle East makes no 
economic sense, not anymore.585

575. See https://thebulletin.org/2019/01/if-yes-to-saudi-arabia-no-to-whom/. 
576. See https://www.cbsnews.com/news/saudi-crown-prince-mohammed-bin-
salman-iran-nuclear-bomb-saudi-arabia/. 
577. See https://fas.org/biosecurity/resource/documents/weapons_of_terror.pdf. 
578. See https://www.powermag.com/record-low-solar-prices-drive-middle-east-
projects/. 
579. See https://foreignpolicy.com/2020/08/28/turkeys-plans-to-become-a-
regional-energy-giant-just-got-a-boost/. 
580. See https://www.naturalgasintel.com/aramco-to-develop-200-tcf-unconven-
tional-gas-megafield-in-saudi-eastern-province/. 
581. See https://egyptianstreets.com/2019/09/27/egypt-keeps-finding-natural-
gas-but-what-does-that-actually-mean/. 
582. See https://www.forbes.com/sites/kensilverstein/2019/04/18/israels-natu-
ral-gas-discoveries-are-bridging-political-divides-and-are-forging-economic-
ties/#40433fc715aa. 
583. See https://www.cnn.com/2019/10/13/middleeast/iran-natural-gas-reserves-
discovery/index.html. 
584. See https://www.bloomberg.com/news/articles/2020-02-03/abu-dhabi-
dubai-make-gas-discovery-in-push-for-self-sufficiency. 
585. See https://www.futuredirections.org.au/wp-content/uploads/2015/06/
Saudi-Nuclear-Economics-2014.pdf. 

https://thebulletin.org/2019/01/if-yes-to-saudi-arabia-no-to-whom/
https://www.cbsnews.com/news/saudi-crown-prince-mohammed-bin-salman-iran-nuclear-bomb-saudi-arabia/
https://www.cbsnews.com/news/saudi-crown-prince-mohammed-bin-salman-iran-nuclear-bomb-saudi-arabia/
https://fas.org/biosecurity/resource/documents/weapons_of_terror.pdf
https://www.powermag.com/record-low-solar-prices-drive-middle-east-projects/
https://www.powermag.com/record-low-solar-prices-drive-middle-east-projects/
https://foreignpolicy.com/2020/08/28/turkeys-plans-to-become-a-regional-energy-giant-just-got-a-boost/
https://foreignpolicy.com/2020/08/28/turkeys-plans-to-become-a-regional-energy-giant-just-got-a-boost/
https://www.naturalgasintel.com/aramco-to-develop-200-tcf-unconventional-gas-megafield-in-saudi-eastern-province/
https://www.naturalgasintel.com/aramco-to-develop-200-tcf-unconventional-gas-megafield-in-saudi-eastern-province/
https://egyptianstreets.com/2019/09/27/egypt-keeps-finding-natural-gas-but-what-does-that-actually-mean/
https://egyptianstreets.com/2019/09/27/egypt-keeps-finding-natural-gas-but-what-does-that-actually-mean/
https://www.forbes.com/sites/kensilverstein/2019/04/18/israels-natural-gas-discoveries-are-bridging-political-divides-and-are-forging-economic-ties/#40433fc715aa
https://www.forbes.com/sites/kensilverstein/2019/04/18/israels-natural-gas-discoveries-are-bridging-political-divides-and-are-forging-economic-ties/#40433fc715aa
https://www.forbes.com/sites/kensilverstein/2019/04/18/israels-natural-gas-discoveries-are-bridging-political-divides-and-are-forging-economic-ties/#40433fc715aa
https://www.cnn.com/2019/10/13/middleeast/iran-natural-gas-reserves-discovery/index.html
https://www.cnn.com/2019/10/13/middleeast/iran-natural-gas-reserves-discovery/index.html
https://www.bloomberg.com/news/articles/2020-02-03/abu-dhabi-dubai-make-gas-discovery-in-push-for-self-sufficiency
https://www.bloomberg.com/news/articles/2020-02-03/abu-dhabi-dubai-make-gas-discovery-in-push-for-self-sufficiency
https://www.futuredirections.org.au/wp-content/uploads/2015/06/Saudi-Nuclear-Economics-2014.pdf
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Aside from exploiting solar energy and gas, connecting electrical 
grids and pipelines across countries would also help service the re-
gion’s energy demand. There are already a number of such proj-
ects underway and there are more large opportunities. For example, 
a deal586 to connect Iraq’s electricity grids to the Gulf Cooperation 
Council grid will help Baghdad with its chronic electricity shortage 
(and, of course, lessen its energy dependence on Iran). Israel’s recent 
peace agreements with the United Arab Emirates and other Arab 
states will allow them to reap new benefits587 from Israel’s Red-Sea-
to-Mediterranean pipeline, since it offers a cheaper oil route than 
the Suez Canal. As more gas is found in the region, connecting gas 
pipelines will increase energy security as well as profits.

At the same time, civilian nuclear power plants can be turned to 
military use,588 and there is no adequate protection against that. 
North Korea kicked out the International Atomic Energy Agency 
(IAEA) inspectors in 2003 and kept all its facilities. The rest is his-
tory. The 2015 nuclear agreement with Iran is a good indication that 
the principal nuclear powers do not deem routine IAEA inspections 
to be adequate to guard civilian nuclear facilities against diversion 
to military use. To be reasonably sure Iran is not making a bomb, 
Western negotiators imposed a regime far tighter than in any other 
country and one that is likely unacceptable as a regular scheme for 
all countries. The anti-Iran forces, though, say that even this is not 
enough—and Saudi Arabia already is presuming.

This suggests that trying to control proliferation by promoting 
nuclear exports and then concocting a patchwork589 of à la carte 
nonproliferation conditions and sanctions is the wrong way to go. 
On enriching, America’s agreement with the United Arab Emirates 
requires that it legally forswear enriching uranium and reprocessing 

586. See https://www.middleeasteye.net/news/landmark-deal-connect-iraq-gcc-
electric-grid-moves-forward. 
587. See https://foreignpolicy.com/2020/09/04/uae-israel-iran-oil/. 
588. See https://thebulletin.org/2018/09/nuclear-powers-weapons-link-cause-to-
limit-not-boost-exports/. 
589. See https://www.csis.org/analysis/toward-more-proliferated-world/. 

https://www.middleeasteye.net/news/landmark-deal-connect-iraq-gcc-electric-grid-moves-forward
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https://thebulletin.org/2018/09/nuclear-powers-weapons-link-cause-to-limit-not-boost-exports/
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https://www.csis.org/analysis/toward-more-proliferated-world/
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entirely and adopt intrusive international nuclear inspections. Yet, 
in 2015, Washington agreed to allow Iran to enrich in a limited 
fashion. Meanwhile, US agreements with Turkey and Egypt allow 
those countries to enrich in an unlimited manner so long as they do 
not use US–origin materials. The proposed agreement with Saudi 
Arabia, if there is one, promises to be some new kludge of these 
three.

The United States needs to simplify. The nuclear industry is never 
going to build large reactors again in the United States; they’re sim-
ply too expensive (nor do small reactors590 yet look very promising). 
So why try and build them abroad? Why not level with potential 
Middle Eastern customers and sway them to put new nuclear builds 
aside? To do so would have the advantage of being an honest policy.

Only honesty has a chance of influencing energy officials through-
out the Middle East, from Iran to Saudi Arabia, many of whom still 
genuinely believe what the United States told them years ago—that 
nuclear is the energy source of the future. Unfortunately, because of 
entrenched interests, there is a lag between the assumptions guiding 
governments on technical issues and the latest market and industrial 
trends. This applies especially to the reception of non-traditional 
power solutions not only in Middle East bureaucracies, but also in 
the US Energy and State Departments.

So long as policy makers keep pretending nuclear power is the fu-
ture, or an important part of it, they will only encourage states in 
the Middle East to build more "peaceful" nuclear options of their 
own. If we want to stop the bomb from spreading any further, this 
pretense has got to stop.

590. See https://thebulletin.org/2014/01/are-small-nuclear-reactors-the-answer/. 

https://thebulletin.org/2014/01/are-small-nuclear-reactors-the-answer/


Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky554

Chapter 5: Overseeing 
Nuclear Power in America
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Commentary: Overseeing 
Nuclear Power in America

Edwin Lyman

The articles in this chapter make abundantly clear that Victor 
Gilinsky was the kind of leader that the Nuclear Regulatory 
Commission (NRC) is in dire need of today. Dr. Gilinsky’s 

writings reflect his deep understanding of and commitment to the 
NRC’s statutory obligation to protect public health and safety. They 
also display a clarity and logic that is rarely found in the volumi-
nous paperwork that the agency disgorges daily on its public docu-
ment server. Indeed, the NRC seems to depend on an impenetrable 
veneer of pseudo-technical catchphrases and tortured prose to con-
ceal the often arbitrary and capricious nature of its decision-making. 
It takes a special skill to extract the essential meanings from these 
documents and translate them into language ordinary mortals can 
understand. By explaining the issues in a straightforward way, Dr. 
Gilinsky exposes the unseemly truth — namely, that the NRC all too 
often blocks worthwhile safety improvements or, even worse, rolls 
back safety requirements, to the benefit of the regulated industry and 
the detriment of the US public. 

The articles address many of the safety challenges that the NRC 
continues to grapple with today as it deals with an aging fleet of 
nuclear reactors and their legacy of stranded nuclear waste, while 
preparing for a potential onslaught of applications for new reactors 
with immature designs far different from those that the agency has 
experience regulating. 

His article, "A Containment Failure: How American Nuclear Regula-
tors Undercut Power Plant Safety from the Beginning," discusses the 
history of the development of nuclear reactor containment require-
ments and the legacy of the Atomic Energy Commission’s refusal 
to impose standards that would help ensure reactor containments do 
the job they "originally were supposed to do" — protect the pub-
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lic from the radiation releases resulting from severe core-melt ac-
cidents. This troubling story has serious implications for the present 
— not only because so many reactors with inferior containments are 
still operating and may do so for many decades to come, but also 
because the NRC is contemplating changes to its rules that would 
weaken containment requirements even further for so-called "ad-
vanced" reactors and small modular reactors. Doubling down on the 
old AEC’s dubious justification for allowing weak containments, 
the NRC will allow new reactors to have "functional" containments 
— that is, potentially no real containment at all — if license appli-
cants can show, using paper studies, that conventional containment 
buildings would not be necessary to protect the public. Compound-
ing the danger, the agency is also considering a rule that would re-
lieve reactor owners of the current requirement to maintain 10-mile 
off-site emergency planning zones, based on the very same studies. 
These analyses, known as probabilistic risk assessments (PRAs), are 
highly complex and have large uncertainties. If PRAs for specula-
tive new reactor designs fail to identify significant events that could 
lead to a severe accident, as they most likely will, the United States 
would be at undue risk of a reactor meltdown without any effective 
means of either controlling radioactive releases or swiftly getting 
people downwind out of harm’s way. This methodology also ignores 
the potential for terrorist attacks that could cause damage as severe 
as the worst accidents — a scenario that PRAs do not model at all. 

The article, "When 10,000 Square Miles of Contamination Is an Ac-
ceptable Risk: The NRC’s Faulty Concept,"  highlights how the NRC 
continues to turn a blind eye to the dangers posed by densely packed 
spent fuel storage pools at nuclear reactors, even after the spent fuel 
pool at Fukushima Daiichi Unit 4 came perilously close to overheat-
ing and catching fire during the 2011 disaster, an event that could 
have triggered the evacuation of Tokyo. Both the likelihood and 
consequences of spent fuel pool fires would be greatly reduced if 
reactor owners transferred all spent fuel assemblies that have been 
out of a reactor more than five years to dry storage casks—a com-
mon-sense, passive safety measure that owners refuse to undertake 
on their own even though the cost would be modest. Dr. Gilinsky 
details how the NRC rejected a proposal to require expedited trans-
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fer of spent fuel from pools to dry storage by misusing the "backfit 
rule" — a 1980s-era regulation that allows the agency to impose 
safety requirements that go beyond the "adequate protection" stan-
dard only if they would yield substantial safety enhancements and 
benefits that outweighed their implementation costs. In recent years, 
the NRC has gamed the analyses underlying these determinations to 
make it all but impossible for the agency to impose backfits, and has 
cautioned its staff to exercise "discipline" in the process, as if a de-
sire to increase nuclear safety actually represented a character flaw.

"Limited Appearance Statement of Dr. Victor Gilinsky," and "Pre-
venting the Next Nuclear Meltdown," address another clear and pres-
ent danger: the fact that nearly all nuclear reactors operating today 
are susceptible to more severe natural hazards than they were de-
signed and built to withstand decades ago. After the Fukushima Dai-
ichi disaster, the NRC required US plant owners to re-evaluate the 
flooding and seismic risks at their sites, using updated information 
and analytical methods. The studies found that 96 percent of plants 
faced flooding hazards greater than those assumed in their licens-
ing bases, and many plants had unacceptable seismic risks as well. 
However, instead of doing the logical thing and requiring that those 
plants harden their defenses against the greater floodwater heights 
and more damaging earthquakes, a majority of NRC commissioners 
voted in 2019 that such upgrades were not necessary for adequate 
protection and therefore any proposed new requirements would be 
subject to the backfit rule. Ultimately, given the very high bar for 
justifying backfits, the NRC did not require any plant to increase its 
level of protection. While some owners made plant modifications 
on a voluntary basis, the NRC does not have enforcement authority 
over such measures. The result: weaker regulatory oversight.

A cross-cutting theme of all the articles in the chapter is the critical 
importance of having a nuclear safety regulator that is fully inde-
pendent of the industry. Dr. Gilinsky recalls the dark days when the 
Atomic Energy regulatory division where he worked was marginal-
ized by the division devoted to reactor development and promotion. 
He also discusses how the AEC allowed nuclear plant developers 
and owners to write their own regulatory requirements. Unfortu-
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nately, this conflict-of-interest problem was not solved when the 
AEC was abolished in 1974 and its promotional and regulatory func-
tions were divided among two new agencies. Although in the early 
days, safety-focused commissioners such as Dr. Gilinsky and Peter 
Bradford made decisions that helped to demonstrate the NRC’s in-
dependence, over time the agency began to regard the industry it 
regulates as an equal, considering plant owners "stakeholders" or 
even "customers." This author has heard directly from senior NRC 
staff and personally witnessed how pervasive the influence of the 
industry and its chief lobbying shop, the Nuclear Energy Institute, 
has become at the agency in recent years. To restore the NRC’s in-
tegrity and strengthen the effectiveness of its oversight, the Biden 
administration and Congress need to work together to appoint and 
confirm knowledgeable, thoughtful commissioners who will strive 
to follow Dr. Gilinsky’s example and once again make public health 
and safety a priority.
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Commentary: Overseeing 
Nuclear Power in America

Peter Bradford 

Victor Gilinsky’s involvement with nuclear regulation spans 
most of the U.S. civilian nuclear power era, though his term 
as a regulator ended in 1984. To compare the clarity of his 

insight in these pages with the muddled U.S. nuclear energy poli-
cy is to realize that the U.S. nuclear industry as well as the public 
would have been better off had he stayed in the government, a re-
sult the industry has worked devotedly to avoid. Nuclear delusions 
less indulged, we might have wasted far less money and credibility. 
We could hardly have built fewer reactors, for none started after he 
became an NRC Commissioner in 1975 was ever completed. More 
than 200 were canceled or closed.

When Victor started at the Atomic Energy Commission in the early 
1970s, the official forecast of operating reactors for the year 2000 
was 1,000, including breeder reactors and reprocessing plants built 
in "nuclear parks" of a dozen units or more. At least half a dozen 
waste disposal sites would have been needed as well. Most of the 
120 units actually completed had large cost overruns and have re-
quired continuous subsidy. No breeders, reprocessing plants, waste 
sites, or nuclear parks were built. The money wasted on excess costs 
and canceled plants must by now approach $500 billion.

One thousand reactors by 2000 would have required the issuance of 
a license per week for every week of that 28-year span. Most of the 
necessary plant types had never been built. Some had not even been 
designed. Operating experience was negligible. As Victor remarked 
later, "Nuclear power requires obedience". 

President Ford named Victor to the Nuclear Regulatory Commis-
sion (NRC) upon its creation in 1975. He and I were colleagues 
on the NRC from August 1977 until I left in March 1982, a span 
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that included the March 1979 accident at Three Mile Island. More 
than anyone else I’ve ever worked with, Victor could see around 
regulatory and policy corners, spotting lessons and implications that 
eluded everyone else. 

This talent is not universally admired in regulatory worlds, which 
too often devote their energy to extracting from disappointments the 
lessons most favorable to the perpetrators. Thus, for example, one 
official "lesson" of Three Mile Island was that the five NRC com-
missioners should be replaced by a single administrator so that the 
NRC could make faster decisions enhancing safety. Of course, the 
real problem was that the NRC was making too few such decisions 
at any pace. The recommendation’s real purpose was to be rid of 
skeptical commissioners like Victor. 

So woven are broken expectations and wasted money into the fabric 
of today’s industry that they are rarely even acknowledged in Con-
gressional debates over future shortcuts and subsidies. Victor lays 
out aspects of each one in ways that show how industry depends on 
these shortcuts and subsidies, even as they mock nuclear power’s 
claim that other technologies enjoy greater government support. 

Thus, his account of Yucca Mountain’s drip shields shows that the 
government’s $70 billion dollar (and counting) nuclear waste com-
mitment, which is unlike any support extended to any other indus-
try, is based on deceit and on regulatory lacunae. No wonder Yucca 
Mountain is all but dead even as the U.S. government commitment 
to take the waste – for which it has no home – is extended to any 
new reactor that can get a license.

Thus, the 1957 Price Anderson Act, enacted as a "temporary" an-
swer to the unwillingness of investors to bear the economic risk of 
nuclear accidents, limits individual power plant liability for any US 
accident to $450 million (and total industry liability to some $13 bil-
lion) even as Japanese Fukushima costs approach $200 billion. To-
kyo Electric Power Company, the plant owner, is dependent for its 
continued existence on its status as a pipeline for government fund-
ing to pay these accident costs from taxpayer funds, except to the 
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extent that the government chooses not to pay them, to leave them 
on the accident’s victims. More than sixty years on, this "temporary" 
Price Anderson limit is set to be lowered for new and assertedly 
far safer US reactors if any are built. Victor notes industry insis-
tence that it cannot operate without Price Anderson as proof that it 
"does not believe the NRC safety conclusions that the risk of a cata-
strophic nuclear accident is infinitesimal." Furthermore, Congress’s 
ongoing acquiescence eliminates a powerful incentive that all other 
industries face to build truly safe plants or to rely on sources that do 
not require such outlandish "protections."

Thus, his wonderfully clear explication of the 2002 near accident 
at the Davis Besse plant near Toledo shows a power plant owner 
bringing political pressure to delay a safety-prompted shutdown to 
increase profits. During the delay, the reactor pressure vessel head, 
for which no proven back-up safety system exists, rusted away, un-
detected by plant operators or by the NRC. Now, fifteen years later, 
it comes as no surprise to find the same plant implicated in an epic 
Ohio bribery scandal that is part of a multistate cattle drive for sub-
sidies from state governments for uneconomic reactors. 

Thus, his first person and surprisingly entertaining account of the 
Three Mile Island accident illuminates the consequences of regula-
tors refusing to believe that a major accident can occur, a theme 
common to TMI, Chernobyl, and Fukushima. Victor’s vignette of 
NRC’s onsite chief Harold Denton’s daily conversations with Presi-
dent Carter recalls how Harold’s calm, sincere North Carolina pres-
ence came when it was needed, reassuring a frazzled region as noth-
ing else did. Notes of those presidential conversations must reside 
somewhere in the Carter archives. Until someone writes them up, 
at least we have that wonderful "You know Vic, it’s funny. Every 
day I tell the President everything I’m doing and he never tells me 
anything about what he’s doing."

Victor doesn’t mention the insight that he shared with me a few 
months after the accident, "What Wall Street learned from TMI was 
that a team of fully licensed nuclear plant operators could turn a $2 
billion asset into a $1 billion cleanup job in 90 minutes." In 2005, at 
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the beginning of what was wrongly predicted to be a "nuclear renais-
sance," I repeated this to a New York Times reporter who featured 
it. Many of the smartest things I’ve said were lifted from personal 
conversation with Victor. In essence, I’ve been sitting for decades 
at the right elbow of the smartest kid in the class, a lefty who never 
bothered to shield his tests in the era when we took them by hand. 

Finally, on the terrain where two existential threats overlap, Victor 
warns against heeding climate-driven calls for a nuclear renaissance 
unconstrained by attention to the overlap between nuclear power 
programs and nuclear weapons. For many years, the nuclear power 
industry denied that such a connection existed, despite meticulous 
explanations from Victor and others laying it out. More recently a 
new analytical strain has emerged, celebrating the connection and 
proclaiming the need for more reactors, especially small ones, to 
support military programs.

This seems a good place to set forth a parable from my Gilinsky 
files. In 1974, India detonated a nuclear explosion using plutonium 
made using a Canadian reactor and heavy water supplied by the 
United States. Congress then passed a law requiring, among other 
things, that the NRC find that International Atomic Energy Agency 
safeguards be applied to all U.S. exports of nuclear fuel and reac-
tors. This requirement had an 18-month grace period before taking 
effect. The nuclear bureaucracies in the State Department and the 
Department of Energy, ever eager to posture the US as a "reliable 
supplier," sought to have the NRC approve one last fuel export be-
fore India’s refusal to allow IAEA safeguards required a cutoff.

Victor urged that the grace period not be stretched to apply to fuel 
that would not even reach India until after it had ended. I agreed 
with him. Since there happened to be only four NRC commission-
ers at that time, the necessary finding could not be made. The law 
provided for a presidential approval in the absence of one from the 
NRC if policy considerations outweighed the absence of assurance 
as to IAEA safeguards. President Carter made such a finding, so the 
fuel was shipped.
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But the forces within State and DOE that had wanted the NRC to 
overlook technical reality to bless the shipment without involv-
ing the president were not satisfied. Victor’s insightful articles and 
speeches on the overlap between nuclear commerce and the prolif-
eration of nuclear weapons had been a thorn in their side for several 
years. They wanted him gone when his term expired a year later, in 
June 1979. 

Throughout the winter of 1979, pressure on President Carter not to 
reappoint him grew. The top nuclear officials in the State and Energy 
Departments had strongly advised against reappointment, arguing 
that Victor was too much a "purist" in his thinking about nonprolif-
eration policy and too independent to be a team player when it came 
to averting his gaze from the shortcomings of the Indian fuel export. 
Never having voted to deny a plant license or to shut one down, 
Victor remarked wryly that he was guilty of the sin that the Soviets 
called "insufficient enthusiasm."

As cherry blossoms bloomed in early spring 1979, I was told repeat-
edly by friends in the White House that an unfavorable decision 
would be announced any day, to allow time to screen and nominate a 
replacement. Then, on the morning of March 28, the NRC received 
notification of an unusual event unfolding at a newly licensed reac-
tor on Three Mile Island, a few miles from the capital of Pennsyl-
vania. For the next year or two public expectations of purism and 
independence actually counted heavily in nuclear regulation. The 
reappointment sailed through. 

Just a story of the rare industry/bureaucracy alliance that is some-
how foiled? Well, the three officials at State and DOE who fought 
hardest to prevent Victor’s reappointment suffered no ill effects. Top 
ambassadorships, cabinet rank, and the upper echelons of academia 
came their way. Victor served five more years on the NRC, but that 
was his last appointment. A succession of compliant and industry-
vetted commissioners warmed his chair from 1984 on. Within the 
nuclear industry, CEO’s who wasted tens of billions of dollars and 
bankrupted large companies have fluttered gently to earth on para-
chutes worth multiples of what an NRC commissioner made in all 
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those years put together.

The insights in these articles are valuable but consider also the fact 
that the person who sees and writes so clearly and wisely has been 
systematically walled out of US governmental nuclear policymak-
ing for the last 37 years. 

As the U.S. version of the "nuclear renaissance" enters its third de-
cade, a period during which the nuclear industry has been given 
every government support that it asked for and has spent more than 
$50 billion, the renaissance has not completed a single new reactor. 
It has therefore not avoided a molecule of carbon emissions. Wheth-
er state and federal governments pour more money into the nuclear 
oubliette or not, the industry’s future is not a happy one for the rest 
of us. More purism along the way could have made a big difference.
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Commentary: Overseeing 
Nuclear Power in America

Brian Michael Jenkins

The two of us stood just outside the fence surrounding a small dimly 
lit industrial complex. It was the middle of the night and we were 
somewhere in Eastern Tennessee.  The only sound was the hoot of 
an owl. Not another soul was in sight. Victor Gilinsky asked me 
if I could scale the fence.  It didn’t look too difficult, I responded, 
waiting for the command to try it. To my relief, we decided instead 
to approach what appeared to be the front gate where we roused the 
watchman who was curious about our purpose but did not appear to 
be worried or suspicious about the two strangers who popped out of 
the forest.  

This was in the 1970s, nearly 25 years before 9/11. Security was 
more casual then. Today, one imagines contingents of scowling, 
heavily armed, black-garbed, armor-vested paramilitaries who 
would have surrounded us the minute we pulled our rental car off 
the road. Still—even then—it seemed to me unimpressive. This was 
moonshine country. Stills were better guarded. And we were the 
equivalent of revenooers. 

The first responder to arrive on the scene was the company’s law-
yer. Victor introduced himself as member of the Nuclear Regulatory 
Commission, in fact, one of the five commissioners—a very big gun 
from Washington—and we wanted to tour the facility. Yes, in the 
middle of the night. The tour confirmed what Victor had suspected. 
Security was inadequate. As we looked at the storage facilities, the 
guard quipped that “If this stuff were gold, you’d guard it like hell.”  
But it was only highly enriched uranium, the stuff nuclear bombs 
are made of.  

Our trip had been arranged in secret. Not even Victor’s staff at the 
NRC knew exactly where Victor was. Fearing that somebody at 
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NRC headquarters might tip off the companies on our list that an 
NRC commissioner was planning a surprise inspection, Victor ar-
ranged his own flights. I flew in from California to accompany Vic-
tor, observing security at each location, conjuring scenarios of how 
criminals or terrorists might penetrate the facility. The trip did not 
end after looking at the first site. We drove on through the night to 
hit other facilities before word spread that a rogue commissioner 
was on a mission.  

Until 1974, U.S. facilities involved in the nuclear weapons program 
were initially under the jurisdiction of the Atomic Energy Commis-
sion. The AEC was succeeded by the Energy Research and Develop-
ment Administration (ERDA) and the Nuclear Regulatory Commis-
sion. ERDA, and after 1977 the U.S. Department of Energy, retained 
control of weapons production while the NRC had regulatory con-
trol over the civilian nuclear industry. However, the NRC also had 
jurisdiction over plants manufacturing fuel for the U.S. Navy’s reac-
tors. These were smaller reactors aboard warships that used highly 
enriched uranium (HEU). Victor was suspicious that the naval fuel 
manufacturing facilities had escaped regulatory scrutiny owing to 
pressure to rapidly nuclearize the nation’s submarine fleet and the 
navy’s extraordinary political clout. The personal tour helped con-
firm that security at the facilities was in dire need of improvement. 
It became a mission.
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"Heard About the 
Near-Accident at the Ohio 

Nuclear Plant? I’m Not 
Surprised"591

Victor Gilinsky
The Washington Post

April 28, 2002

You wouldn’t know it from the bland pronouncements of the 
Nuclear Regulatory Commission (NRC), but the U.S. nu-
clear industry just had its closest brush with disaster since 

the 1979 Three Mile Island accident. The Davis-Besse nuclear pow-
er plant, located about 30 miles east of Toledo, Ohio, was operating 
with a rust hole in the top of its reactor pressure vessel -- a hole wide 
and deep enough to put your fist into. All that was left to contain 
the reactor’s highly pressurized supply of cooling water around the 
reactor core was a three-eighths inch liner of stainless steel, and the 
liner had started to bulge ominously. If the liner had burst, it would 
have drained cooling water vital for safety and also threatened the 
reactor’s emergency shutdown system.

The plant operator’s neglect is bad enough. If this had occurred in 
Russia, we would be saying it could never happen here. Equally 
disturbing is the NRC’s barely audible response.

The preliminary report of FirstEnergy, the nuclear plant owner, de-
tails what happened. During a routine refueling shutdown in Feb-
ruary, the company inspected several dozen nozzles to check for 

591. This "Heard About the Near-Accident at the Ohio Nuclear Plant? I'm Not 
Surprised" by Victor Gilinsky was first published in The Washington Post on 
April 28, 2002.
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cracks, as required by the NRC. The nozzles, located on the head 
of the reactor vessel, permit control rods to enter the vessel to shut 
down the reactor, quickly if necessary. A workman discovered the 
rust hole by luck -- when he happened to bang into one of the con-
trol rod tubes coming out of the top of the reactor and it moved. If 
the reactor had gone back into operation, as it very nearly did, the 
consequences could have been enormous in terms of public safety 
as well as the future of the nuclear industry.

It turned out that corrosion had reduced 70 pounds of steel, half a 
foot thick, to rust. The corrosion was caused by boric acid on the 
outside of the head. How did the acid get there? The water inside the 
reactor vessel contains dissolved boric acid, which is used to assist 
reactor control. Because boric acid corrodes carbon steel, the reac-
tor vessel’s interior is lined with stainless steel. The boric acid is not 
supposed to get to the vessel’s exterior, which remains vulnerable 
to corrosion. But at Davis-Besse the reactor’s water leaked through 
cracks -- it still isn’t clear which ones -- and created a boric acid 
crust on the outside of the reactor head.

This accumulation and damage doesn’t happen overnight. The com-
pany report explains the hole hadn’t been found earlier because, 
"Boric acid that accumulated on the top of the [Reactor Pressure 
Vessel] head over a period of years inhibited the station’s ability to 
confirm visually that neither nozzle leakage nor vessel corrosion was 
occurring." In plain English that means that the company watched 
the boric acid crust cover an increasing area of the head for years 
and did nothing about it. That’s not all. Some of the reactor vessel 
rust became airborne and clogged the reactor building’s air filters. 
The filters had previously been changed monthly, but from 1999 on 
they had to be changed every other day. The company’s report says 
the possibility of corrosion "was not recognized as a safety signifi-
cant issue by the staff and management of the plant." Obviously the 
NRC, which had inspectors on site, did not recognize it either.

How important is this? The reactor vessel head resembles a rounded 
lid that is bolted to the vessel. It’s about 15 feet in diameter. The 
reactor vessel and the vessel head are designed and manufactured 
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with exquisite care from special steel a half-foot thick (with the thin 
liner of stainless steel). The vessel and head of every reactor have 
to be monitored throughout their life to make sure that radiation 
has not caused the metal to become brittle. This is vital because the 
NRC licensed the plant on the assumption that a break in the reactor 
vessel is not credible. As a result, the reactor’s safety analysis does 
not deal with breaks in the vessel wall. The reactor’s emergency 
actions operators are trained to cope with breaks in pipes, not the 
vessel. Some safety systems might work for such a break; then again 
they might not. The problem was not studied. There would likely be 
unforeseen complications.

An obvious complication would involve malfunctioning of the 
control rod system that is supposed to stop the chain reaction in an 
emergency. There is no backup to the control rods for immediate 
shutdown. The plant’s safety analysis considers the possibility that a 
limited number of rods, out of several dozen, could fail to drop. The 
control rod adjacent to the rust hole would have been one of these. 
But what about the damage that might be caused to other control rod 
drives above the head if a hole in the vessel unleashed a jet of steam 
and water coming out of the pressurized vessel? A telling sign that 
the industry understands the seriousness of the Davis-Besse prob-
lem is the silence from the Nuclear Energy Institute, the industry’s 
lobbying arm, which is usually quick to spin a nuclear story. All in 
all, what happened at Davis-Besse was a narrow escape.

But that isn’t the way the NRC has described it in public. The agen-
cy’s spokesperson told the media that the rust hole didn’t pose a 
safety threat. If the last bit of metal had failed and "allowed steam to 
escape," the NRC official said, safety systems would have immedi-
ately cooled the reactor. Anyway, he said, there would have been no 
danger to the public. "It’s only when you get into the what-ifs that 
you would have had any leakage from the reactor cooling system." 
The man was talking through his hat. In reality, the NRC doesn’t 
know what would have happened because the possibility has been 
considered too unlikely to plan for.

The failure to face up to reality reflects an unhealthy situation. Such 
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spokesmen say what their bosses want them to say, and for several 
years, the NRC has been knocking itself out to please the industry. 
The situation worsened in 1998 when the NRC’s Senate oversight 
committee, Environment and Public Works, with strong prompt-
ing from the industry association, threatened the NRC with a sharp 
budget cut. The NRC chairman got the message and revamped the 
agency’s regulatory approach along the lines suggested by the in-
dustry. The current commission has by and large continued the same 
approach, but with a less experienced senior staff. The previous 
chairman had forced the resignation of the agency’s most experi-
enced and competent top officials, who had showed an unwelcome 
independence of mind.

Just before Davis-Besse’s problem surfaced, the NRC gave the plant 
its quarterly rating under the new rating system. Davis-Besse got the 
top grade in all 18 categories. From my experience in two terms as 
an NRC commissioner, during which I visited most of the plants, 
including this one, I find it inconceivable that everything was fine at 
Davis-Besse except for one corrosion hole in the reactor vessel. If 
the plant managers let this problem go, they must have let others go, 
too. People working in nuclear plants are pretty smart and generally 
want to do a good job. But they stop asking questions about things 
that aren’t right when they know what answer management is going 
to give them. At that point, danger lurks.

The NRC has investigated and has now asked other plants to check 
to make sure they are not suffering from the Davis-Besse problem, 
but on an unhurried schedule. To a greater extent than ever before 
we are relying for nuclear safety on the self-regulation of the nuclear 
operators. Most of them have done a good job, steadily improving 
their performance. But there are limits to the idea put forward by the 
industry that post-deregulation financial pressures make for better 
safety because the operators want to protect their investment. As we 
know, short-term bottom line orientation also leads some to over-
reaching, defer necessary modifications or neglect maintenance. 
Congress and NRC management need to acknowledge that private 
and public incentives differ.
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The late Morris Udall, who as chairman of the House Interior Com-
mittee was the principal congressional overseer of the NRC in its 
early years, used to say that a forceful and respected NRC was an 
essential condition of nuclear power. It is still true.
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"A call to resist the nuclear 
revival"

Victor Gilinsky
Bulletin of the Atomic Scientists

 January 27, 2009

When formulating its nuclear energy policy, the new Obama 
administration will have to face the reality that advances 
in technology, combined with politics and ideology, have 

made it much harder to prevent nuclear energy use from contribut-
ing to the spread of the Bomb. To avoid a future Hobbesian nuclear 
jungle, the United States and other world governments will need to 
agree on tougher nuclear controls.

When formulating its nuclear energy policy, the new Obama ad-
ministration will have to face the reality that advances in technol-
ogy, combined with politics and ideology, have made it much harder 
to prevent nuclear energy use from contributing to the spread of 
the Bomb. To avoid a future Hobbesian nuclear jungle, the United 
States and other world governments will need to agree on tougher 
nuclear controls.

The 1946 Acheson-Lilienthal Report–the basis for the U.S. proposal 
to the United Nations on international control of atomic energy–stat-
ed the problem clearly: "A system of inspection superimposed on an 
otherwise uncontrolled exploitation of atomic energy by national 
governments will not be an adequate safeguard. . . If nations or their 
citizens carry on intrinsically dangerous [nuclear] activities it seems 
to us that the chances for safeguarding the future are hopeless."

Yet only a few years later, eager to exploit the political and econom-
ic potential of its nuclear technology, the United States and other 
countries adopted that very approach.

The notion that occasional inspection was an adequate deterrent 
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against nuclear wrongdoing was then enshrined in the Nuclear Non-
Proliferation Treaty (NPT). As an inducement for states to agree not 
to make bombs and to accept inspection by the International Atomic 
Energy Agency (IAEA), the NPT acknowledged their "inalienable" 
right to all "peaceful" nuclear technology, which effectively meant 
the uncontrolled exploitation of nuclear energy that the 1946 report 
warned about.

The stubborn and central fact is that plutonium and highly enriched 
uranium can be used in bombs more quickly than inspectors can 
function and other countries can respond to thwart bomb making. So 
where these materials are available, there aren’t reliable safeguards 
to back up "peaceful use" promises. Unfortunately, the diplomats 
who clustered around the NPT brushed aside questions about the 
effectiveness of safeguards in their drive to increase NPT member-
ship. Meanwhile, political leaders, even highly intelligent ones, had 
only the vaguest grasp of the technical issues at hand. That’s still 
mostly true, so while the Acheson-Lilienthal Report’s conclusions 
are now more relevant than ever, the basis of the "NPT regime" re-
mains fundamentally the same.

There were attempts after the NPT went into force to more closely 
adhere its application to its original purpose, most notably after the 
1974 Indian nuclear explosion jolted the nuclear exporters’ confi-
dence in recipients’ "peaceful use" pledges. India had spurned the 
NPT, but it had promised to use a Canadian-supplied reactor and the 
reactor’s U.S.-supplied heavy water only for peaceful uses. When 
challenged, India replied with a straight face that its Bomb was 
peaceful.

In response, the major exporting countries formed what became the 
Nuclear Suppliers Group (NSG), and agreed later that year on ad-
ditional controls beyond the NPT. The main concern then was that 
imported reprocessing plants would give countries access to pluto-
nium for bombs.

In 1976, President Gerald Ford announced that the United States 
wouldn’t support reprocessing until "the world community can ef-
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fectively overcome the associated risks of proliferation." He added: 
"Avoidance of proliferation must take precedence over economic 
interests." The nuclear industry and the U.S. nuclear bureaucracy 
bitterly opposed Ford’s policy even though the reprocessing restric-
tion actually saved money and thus offered a practical way to keep 
nuclear energy use from spilling over into bomb making. Two years 
later, under the Carter administration, Washington tightened its ex-
port laws to require full-scope IAEA inspection of recipients.

The Bush administration, with Democratic congressional support, 
drove a truck through all these measures to bolster the NPT. The 
prime example: The U.S.-India agreement, approved by Congress 
last October, waived U.S. export restrictions on India, which has 
fought the NPT regime for 40 years. A related U.S.-sponsored NSG 
decision gave India a waiver allowing access to the international nu-
clear trade–and specifically uranium fuel that India lacks– without 
submitting to the NPT’s inspection requirements. The irony wasn’t 
lost on the Indian government that it had succeeded–without giving 
up anything in its drive for more bombs–in steamrolling the very 
criteria that were put in place in response to its initial pursuit of the 
Bomb. The agreement is in my view a violation of the NPT’s Article 
I prohibition on assisting another state’s bomb making.

To complete the rout of 30 years of U.S. anti-proliferation policy, 
President George W. Bush stated in New Delhi, "I don’t see how 
you can advocate nuclear power . . . without advocating [for] tech-
nological development of reprocessing." The nuclear bureaucracies, 
the national laboratories, and the reprocessors who had never given 
up trying to reverse the Ford-Carter bans found a receptive audience 
in Bush. He approved a futuristic reprocessing and recycle program, 
the Global Nuclear Energy Partnership (GNEP), to "solve" the waste 
problem and thereby, in the former administration’s view, open the 
door to greatly expanded nuclear use.

GNEP also includes a sop to anti-proliferation–an international fuel-
leasing and fuel-assurance proposal as a way of inducing most coun-
tries to avoid acquiring their own fuel-cycle plants. GNEP’s exotic 
reprocessing and recycle technology isn’t going anywhere. (It hasn’t 
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even gotten out of the lab and would be horrendously expensive if 
it ever did. In any case, it would actually complicate waste man-
agement for hundreds of years by increasing the number of waste 
streams.)

In the meantime, however, the international ballyhooing of GNEP’s 
fuel leasing schemes by the Energy and State departments has 
been encouraging national fuel-cycle plants. Countries fear a new 
division of states into suppliers and consumers is in the offing and 
don’t want to be caught on the wrong side. As for fuel assurances, 
this is a solution in search of a problem, as existing commercial 
contracts provide adequate assurances. The only country to suffer 
even a momentary pause in uranium fuel shipments pursuant to a 
contract was India after it exploded a Bomb and refused to accept 
IAEA inspections as required by the 1978 U.S. export law.

In any case, the diversion problem doesn’t just concern commer-
cial fuel facilities. The general advance of technology has allowed 
for the spread of centrifuge manufacturing capabilities, making it 
easier for states to get into enrichment. (A lesson taught to us by 
A. Q. Khan.) The centrifuge process differs from its predecessor–
gaseous diffusion–in that it allows small-scale enrichment operation 
and uses little power. Reprocessing always lent itself to small-scale 
operation. And small, clandestine centrifuge enrichment or repro-
cessing plants are difficult to find.

The essential point is that a facility that is very small in commercial 
terms can be very large in military terms. It could boost the enrich-
ment of the fresh fuel intended for a light water reactor, or reprocess 
the reactor’s spent fuel, to provide militarily significant quantities 
of nuclear explosives in short order. This would involve cheating, 
but some NPT member states (Iraq and North Korea, for sure) have 
already cheated. In short, the conventional wisdom that light water 
reactors aren’t a problem without the presence of commercial-scale 
enrichment facilities or reprocessing facilities is wrong. The light 
water reactor is more "proliferation-resistant" than other reactor 
types, but not by much.
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We’re now told that the world is entering a nuclear "renaissance" that 
will lead to much greater global use of nuclear energy. The econom-
ics don’t favor this–the cost of building new nuclear power plants is 
going through the roof, at least in the United States. Therefore, nu-
clear construction would have to be supported by hefty government 
subsidies. The publicly provided rationale for such subsidies is the 
need to limit global warming, although it’s difficult to imagine in-
stalling enough nuclear power plants to make a dent in the problem.

In any case, for many countries, nuclear power decisions are pri-
marily political. It wouldn’t take many new countries building one 
or two reactors each to create serious security worries, especially 
as some of those most interested in nuclear power are in turbulent 
regions. It should be clear by now that the consequent international 
security issues don’t concern the nuclear bureaucracies and the nu-
clear vendors, who care only about expanding nuclear energy use. 
They will walk us off the cliff if we let them.

In addition to the foregoing narrowing of safety margins between 
nuclear energy technologies and weapons, there have been unfavor-
able changes on the weapons side. After a lessening in their im-
portance after the Cold War ended, nuclear weapons are again on 
the upswing. The news is full of stories about them: North Korea 
won’t give them up; Iran looks as if it wants them; Israel threat-
ens to bomb Iran to stop Tehran from producing them and actually 
bombs a secret Syrian reactor presumably intended for weapons; the 
United States wants to station anti-ballistic missiles in Poland and 
the Czech Republic; in response, Russia tells those countries they 
could be nuclear targets; Pakistan’s instability provokes worries 
about its nuclear weapons; India seeks a nuclear missile submarine 
force; the five recognized weapons states (the United States, Russia, 
Britain, France, and China) want to modernize their nuclear forces; 
and a just-released report from the Defense Secretary’s Task Force 
on Nuclear Weapons Management says U.S. nuclear forces should 
stay in Europe because they are "a pillar of NATO unity."

There’s a troubling disconnect between this nuclear shadowboxing 
and any awareness of the devastating possibility of nuclear war. Just 
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because the weapons are supposed to be for deterrence doesn’t mean 
they won’t be used. Doesn’t anyone remember the nuclear fears of 
the 1960s? The nuclear world’s self-delusions resemble those of the 
pre-meltdown world of finance, which a former treasury secretary 
characterized as "too much greed and not enough fear."

One thing is clear: Nuclear weapons make politicians and govern-
ment officials feel more important, confirming T. S. Elliot’s remark 
that most of the troubles in the world come from people wanting to 
be important. And some see the entry level as a domestic nuclear 
energy program.

The fundamental constraint against effectively protecting against 
nuclear energy use leading to bombs is the near-universal assump-
tion that we can afford only so much protection as will allow full ex-
ploitation of nuclear energy. In international affairs, nuclear energy 
trumps just about everything. Even so-called arms controllers fall 
over themselves trying to establish their bona fides by supporting 
nuclear energy development and devising painless proposals that 
grandfather everything that’s already in place.

Consider the recommendations592 from a September 2008 Bulletin 
of the Atomic Scientists’ conference on the future of nuclear energy: 
extending loan guarantees to new U.S. plants; providing more sup-
port for the IAEA; paying more attention to physical protection of 
fissile materials; reducing (but not eliminating!) nuclear weapons; 
and "working with the IAEA and ongoing international efforts to ex-
plore nondiscriminatory fuel leasing and fuel services approaches." 
It’s hard to think of more inoffensive and ineffectual advice.

It’s time to take a more serious view. Security should come first–not 
as an afterthought. We should support as much nuclear power as is 
consistent with international security; not as much security as the 
spread of nuclear power will allow. At a minimum, that means an 
end to promoting and subsidizing nuclear power all over the world. 
It may mean holding up nuclear energy expansion until, as Ford said 

592. See https://thebulletin.org/?p=41296. 

https://thebulletin.org/?p=41296
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of reprocessing, "The world community can effectively overcome 
the associated risks of proliferation," or we have a more secure tech-
nology for using it. In the conduct of nuclear energy activities gener-
ally, we need a common set of rules all countries can live by and, as 
Ford also did with respect to reprocessing in 1976, we need to apply 
the same rules to ourselves.

There is more: It’s difficult to see getting international support for 
dramatic changes in the way we use nuclear energy unless we ex-
tend the notion of common standards to the weapons side and take 
seriously the NPT Article VI commitment to reduce the world’s nu-
clear arsenal to zero. This isn’t the place to argue the proposition of 
abolishing nuclear weapons, which obviously raises many questions 
beyond the context of nuclear energy. Let me only say that while it 
may seem unrealistic to head to zero, it’s also unrealistic to think we 
can continue indefinitely on the current path.
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"Behind the Scenes of Three 
Mile Island"

Victor Gilinsky 
Bulletin of the Atomic Scientists

March 23, 2009

Shortly after I arrived at the Nuclear Regulatory Commis-
sion (NRC)’s headquarters in Washington, D.C., at 9 a.m. on 
Wednesday, March 28, 1979, I got a call from the commis-

sion’s emergency center in Bethesda, Maryland. The number two 
reactor at the Three Mile Island nuclear plant in Pennsylvania had 
declared a general emergency. There weren’t supposed to be serious 
accidents at nuclear power plants and having to deal with one led 
to some, let us say, out-of-the-ordinary, and even absurd, behavior.

Shortly after I arrived at the Nuclear Regulatory Commission 
(NRC)’s headquarters in Washington, D.C., at 9 a.m. on Wednes-
day, March 28, 1979, I got a call from the commission’s emergency 
center in Bethesda, Maryland. The number two reactor at the Three 
Mile Island nuclear plant in Pennsylvania had declared a general 
emergency. There weren’t supposed to be serious accidents at nucle-
ar power plants and having to deal with one led to some, let us say, 
out-of-the-ordinary, and even absurd, behavior.

NRC Chairman Joe Hendrie was with his daughter, who was un-
dergoing dental surgery. As the senior commissioner on duty, I 
took over the first day and arranged for the Bethesda staff to brief 
the commissioners–Peter Bradford, Richard Kennedy, and myself. 
The other commissioner, John Ahearne, had gone off on his own 
to Bethesda. The lawyers said we had to keep a transcript, as the 
meeting was not public. I thought this would interfere with serious 
discussion, so I opened the door and pronounced the meeting public.

The experts told us that perhaps about 1 percent of the fuel rods had 
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overheated and suffered "pinhole" damage to the long zirconium 
tubes that encased the uranium fuel pellets. But, they insisted there 
was no chance that the fuel melted. Hendrie endorsed this view the 
next morning in congressional testimony. The experts added that the 
high radiation readings in the dome of the reactor building probably 
reflected instrument problems. Aircraft pilots are instructed to be-
lieve their instruments, but I hesitated to argue with the staff. They 
could be right, I thought at the time. There were penalties for get-
ting it wrong either way. I wished I’d spent more time understand-
ing power reactors, but it was too late at that point. The incident 
response center staff didn’t seem up to dealing with the accident, 
but this was no time to change horses. I tried to appear calm and 
to support the emergency team. After our briefing, I called Energy 
Secretary Jim Schlesinger. He paused and said the political fallout 
of the accident would be greater than the physical one.

To jump ahead in my story, it was not until Friday that we realized 
the fuel damage might be substantial. It was five weeks later that we 
learned that the reactor operators had measured fuel temperatures 
near the melting point on that early Wednesday morning. We didn’t 
learn for years–until the reactor vessel was physically opened–that 
by the time the plant operator called the NRC at about 8 a.m., rough-
ly one-half of the uranium fuel had already melted. In a sense, the 
accident was over before we had even heard about it–and it had been 
many, many times worse than we envisioned at the time.

Prior to the accident, I imagined that everything speeds up in a crisis. 
My experience was the exact opposite, however. My body felt heavy 
and everything seemed to move in slow motion. For one thing, after 
the first day everyone suffered from a severe lack of sleep. It was 
difficult to process the uncertain and often contradictory informa-
tion. I got lots of useless advice from all sides. No one seemed to 
have a reliable grip on what was going on, or what to do. But they 
knew each action was loaded with consequences–for themselves, 
for the NRC, and for nuclear power.

Outsiders expected me to know technical details I had no idea about, 
something that was difficult to confess. Congressmen and senators 
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called asking, "Why doesn’t the NRC take over the reactor?" I had 
to explain that no one at the NRC was licensed to operate it. In fact, 
only two or three NRC staff members had ever operated a power re-
actor. The commission was a paper-pushing operation that reviewed 
license applications. The excuse that the company was supposed to 
deal with the accident didn’t wash with the Congress or public.

In Washington everything has a political dimension, and officials 
charged with protecting the public often have other things on their 
minds. Nowhere is this more so than in the White House.

On Friday, we sent the head of our reactor licensing office, Harold 
Denton, to Pennsylvania. Denton’s straight answers on TV, deliv-
ered with a soothing North Carolina lilt, had a calming effect. The 
White House liked it. Almost immediately President Jimmy Carter 
designated Harold his "personal representative" at the accident site, 
thus bypassing the NRC chairman.

The White House set up a direct phone link between Harold and 
Jimmy Carter. Friends in the White House told me the two spoke 
privately every day for as long as 20 minutes, an awfully long time 
for a president.

Carter had previously described nuclear power as "a last resort," 
yet behind this façade he was apparently an enthusiast, privately 
dismissing the accident’s safety significance and echoing Schlesing-
er’s concern about the need to protect nuclear energy’s prospects. 
Carter’s assistants worried he wasn’t getting a balanced view. They 
didn’t trust Joe Hendrie, who had been installed by Schlesinger. In 
time I found myself briefing senior White House staff in the Situa-
tion Room. They wanted to know about the NRC’s concern (wrong-
headed, as it turned out) that a large hydrogen bubble in the reactor 
could explode perhaps damaging the containment structure and re-
leasing deadly radioactive material. It was not possible for anyone 
to get close enough to manually release a valve and survive the radi-
ation. At the end of the meeting Frank Press, the president’s science 
aide, took me aside and suggested, sotto voce, that we send in termi-
nal cancer patients. I looked over at him quickly; he wasn’t kidding.
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The White House staff was nervous and even paranoid about the pri-
vate Jimmy-Harold conversations. A presidential assistant pressed 
me to find out what they talked about. When I reached Harold, he 
said they talked mostly about technical details, including things like 
how many lead bricks had been stacked that day to shield against 
radiation. Harold, who retained a kind of innocence, added, "You 
know, Vic, it’s funny. Every day I tell him everything I’m doing, and 
he never tells me anything about what he’s doing." I duly reported 
this.

On Sunday April 1 the president went up to the site–and got a front-
page picture in almost every paper of him touring the control room 
with a plant supervisor (who was later found to have cheated on his 
re-qualification test). The White House didn’t bother to tell Chair-
man Hendrie about the visit, which included a briefing by Harold. 
When he heard about it, Hendrie drove up himself, only to be barred 
from the briefing. Carter later fired him as chairman, and made 
Ahearne "acting chairman" (although there is no such designation 
in the law). Ironically, Hendrie got replaced not because the NRC 
had dropped the ball on safety, but because in a candid moment he 
blurted out in public that a 20-mile evacuation might be necessary, 
which annoyed the White House.

When Harold returned to his Bethesda office his direct presidential 
line followed him. That someone below them could pick up a phone 
and complain directly to the president rankled the NRC’s top bu-
reaucrats. When Harold was away they had the phone unplugged 
and returned to the White House. Harold, being an unassuming guy, 
hardly noticed.

After Jimmy Carter lost the 1980 election to Ronald Reagan, the 
commissioners got an invitation to meet with the president to say 
goodbye. Ahearne wouldn’t go because the invitation had been mis-
addressed to "Chairman Hendrie," Hendrie wouldn’t go because 
Carter had fired him, which left Peter Bradford and me. We looked 
forward to reminiscing with the president about the accident. On a 
bitterly cold January day, bundled up in parkas, we walked the two 
blocks to the White House. When we got close, it was obvious we 
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had got it wrong–Carter had apparently invited all his political ap-
pointees. Most were chauffeured, and as they thought they would 
step directly into the West Wing, had come without coats. The entire 
top of the government was now shivering on the lawn, as young 
White House assistants herded them into groups to enter the build-
ing and eventually the Oval Office, each to have a picture taken with 
a smiling president and to receive a pair of cufflinks or a pin. Peter 
and I got grouped with the Energy Department because the White 
House assistants thought the NRC was part of it.

Reagan installed Joe Paladino, a professorial type, as NRC chair-
man. He tried to apply some of the recommendations of the Ke-
meny Commission, which had investigated the accident, including 
exercising the emergency plan. I attended one exercise involving a 
supposed accident in Illinois. Usually, NRC staff played the parts of 
state and federal officials, but on rare occasions the officials them-
selves participated. At one point, the chairman was told the gover-
nor was on the line. Paladino rattled off the "reactor’s" temperature 
and pressure and hung up, at which point a staffer told him that he 
had just hung up on the real Illinois governor. Paladino grimaced. 
The next call was from "Mr. Mouse at the White House" (an obvi-
ous play on the name of Reagan’s counselor, Ed Meese). As the 
governor had been the real governor, Paladino wasn’t about to take 
another chance. He could not have been more ingratiating to "Mr. 
Mouse." Everyone froze in embarrassment. It was too late for the 
lowly staffer at the other end to confess. Neither he nor the chairman 
knew how to end the conversation. I had to walk out.

Fortunately for everyone, the NRC hasn’t had to cope with the real 
thing again.
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"Preventing the Next Nuclear 
Meltdown: The Lessons of the 

Fukushima Disaster for U.S. 
Nuclear Policy"

Victor Gilinsky
Foreign Affairs
March 21, 2011

By now everyone has seen the videos of explosions at Japan’s 
crippled Fukushima Daiichi nuclear plant and the aerial pho-
tos of what looks like the result of a World War II bombing. 

The Fukushima accident has revived the long-dormant issue of nu-
clear safety, and these indelible images will no doubt accompany all 
future debates over nuclear energy. Lately, policy discussions have 
focused on expanding the role of nuclear power; they must now shift 
to making sure the existing nuclear plants, and especially the older 
ones, meet strict contemporary standards.

Of the 13 nuclear reactors along Japan’s coast that were directly 
impacted by the earthquake and tsunami, it was the four oldest ones 
that failed completely. The more modern units sustained damage but 
rode out nature’s onslaught, even if just barely, despite facing forces 
far greater than what they were designed to withstand. Postmortems 
will likely disclose that the older plants were designed to lower 
standards than more recent ones and were not adequately upgraded. 
Such findings will raise questions about older reactors elsewhere, 
including in the United States.

The operating Fukushima reactors shut down immediately upon 
sensing the March 11 earthquake, but radioactive fission products in 
the reactors’ uranium fuel continued to generate heat after the shut-
down and therefore required continuous cooling. But cooling was 
unavailable as the reactors lost all electric power, including from 
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backup emergency diesel generators. Without adequate cooling, fuel 
temperatures rose to dangerous levels. The zirconium tubing sur-
rounding the fuel reacted with hot steam to produce hydrogen, which 
mixed with air and exploded, destroying the surrounding structures.

As the heating continued, at least part of the fuel in the reactors 
likely melted and released radioactive material, some of which then 
escaped through the breached protective structures and spread into 
the surrounding air. The multiple failures of safety systems in the 
four reactors at Fukushima went beyond any emergency scenario 
the Tokyo Electric Power Company had ever envisioned, forcing it 
to improvise solutions, including using fire pumps filled with seawa-
ter to cool the reactors.

The disaster at Three Mile Island in 1979 illustrates how quickly 
reactor fuel can reach melting temperatures if it is not cooled. There, 
half the reactor core melted in the first two hours of the accident. The 
melting stopped when an operator turned on emergency cooling, 
which had mistakenly been turned off. In fact, the active phase of the 
accident was over before regulators in Washington were informed. 
(I was the senior commissioner in charge of the Nuclear Regulatory 
Commission during the first day of the accident.) Altogether, as bad 
as it seemed at the time, the Three Mile Island accident was a far 
less serious event than the one at Fukushima. It is significant that 
we did not learn the degree of melting until several years later, when 
the reactor vessel’s radioactivity had decayed sufficiently to open it. 
Similarly, the world will not learn what happened inside the Fuku-
shima reactors for years, assuming things do not get worse.

The storage pools for radioactive spent fuel at Fukushima have also 
posed a threat. They contain more dangerous radioactive products 
than do the reactor vessels. One drained pool allowed spent fuel to 
heat up; similar overheating threatened an adjoining unit, and Japa-
nese officials have been desperately trying – using helicopters, fire 
pumps, and even riot police water cannons – to keep the spent fuel 
rods under water. It appears that they have finally succeeded in re-
connecting a power line to one of the reactors, which will help pump 
much-needed cooling water.
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The reason for the frantic efforts to stabilize the reactors and spent 
fuel pools is that if the situation were to deteriorate further, molten 
and vaporized fuel could release dangerous radioactive fission prod-
ucts such as Cesium-137. If the radioactive materials are deposited 
in sufficient concentrations, they could make surrounding areas es-
sentially uninhabitable. That is what happened around Chernobyl in 
Ukraine and even in parts of Belarus and Russia that were affected 
by the fallout. There, restrictions on use of contaminated land were 
not strictly enforced, but in a Western country or Japan, they would 
be – at enormous economic cost. U.S. reactors typically store much 
more spent fuel than did the Fukushima plants, and a similar disaster 
here could therefore be devastating.

In the coming months, it will be necessary to conduct a thorough 
investigation involving both Japanese and international experts in 
order to help nuclear operators around the world absorb the lessons 
more effectively.

The United States should use the occasion to reexamine the safety of 
its operating nuclear reactors, especially the older ones. More than 
half of the United States’ 104 reactors were licensed more than 30 
years ago and constructed under safety codes less demanding than 
the ones applied to new reactors today. These older plants have been 
upgraded to some extent but not in any systematic manner. Their 
seismic analyses, for example, reflect old earthquake data that un-
derestimated the degree of earth motion.

Approximately 20 U.S. "boiling water reactors" – which boil water 
in their pressure vessels – are essentially identical to the failed Fu-
kushima reactors. Most U.S. "pressurized water reactors" – which 
do not generate steam in the reactor itself – have formidable rein-
forced-concrete containment domes (although typically not as for-
midable as those in Europe). But nine of these pressurized reactors 
have smaller and weaker containment structures that rely on buckets 
of shaved ice to quench steam and thus reduce containment pressure 
in the event of an accident. Officials in Washington must take a hard 
look at these nine reactors – four in North Carolina, three in Tennes-
see, and two in Michigan.
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Unfortunately, U.S. regulators have been overly accommodating to 
the industry they supervise. The Nuclear Regulatory Commission 
has been handing out 20-year extensions to plants, whose original 
licenses were for 40 years. This includes the country’s oldest oper-
ating plant, New Jersey’s Oyster Creek, which went into operation 
in 1969 and now holds a license to operate until 2029. These exten-
sions tend to be granted after NRC reviews that are heavily weighted 
toward accepting the validity of past technical conclusions. Rather 
than simply green-lighting old nuclear plants, officials need to re-
verse the burden of proof and examine more carefully whether past 
acceptances of old safety systems remain valid today.

The Obama administration’s first reaction to the Fukushima acci-
dent was overly defensive. But U.S. President Barack Obama took a 
step in the right direction on March 17 by asking the NRC to under-
take "a comprehensive review of the safety of our domestic nuclear 
plants in light of the natural disaster that unfolded in Japan." There 
should be no illusions, however, about the likely result of this re-
view.

The NRC regulation that covers safety upgrades (called "backfits" 
in regulatory jargon) is strongly biased against any costly improve-
ments. The last time the NRC launched such a review of the U.S. 
nuclear plants, in 1996, the industry mobilized then-Senator Pete 
Domenici (R-N.M.), who was the chairman of the NRC’s appropria-
tion subcommittee. Domenici promptly threatened a stunned NRC 
Chairperson Shirley Jackson with a deep budget cut unless she re-
versed her approach and made the agency more industry-friendly. 
Jackson did exactly that: she fired some of the top officials and toned 
down the NRC’s criticism of industry. The staff got the message. 
Domenici brags about this episode in his 2004 book, A Brighter To-
morrow, and goes on to write that he has "been very impressed with 
the NRC." So has the nuclear industry, which has always preferred 
self-regulation to government oversight.

The United States needs firm government safety regulation because 
public and private incentives differ when it comes to nuclear power. 
The industry’s economic interests generally dictate safe operation, 
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but sometimes complacency sets in, or a company’s management 
tries to cut corners. The safety performance of U.S. nuclear plants, 
as measured by the NRC, has in fact improved over the years. But 
doubts remain over how the NRC deals with outliers, such as Ohio’s 
Davis-Besse, which had a close brush with a very serious accident 
in 2003 shortly after having received top grades from the NRC in all 
18 safety categories shortly before.

The Fukushima accident, especially because it happened in a 
wealthy industrialized country and involved plants of U.S. design, 
is a warning that should be heeded. Washington needs to reexamine 
not only U.S. reactors’ safety systems but also the fundamentals of 
the U.S. approach to nuclear safety. That means looking at how the 
NRC balances the costs and benefits in deciding whether to require 
safety upgrades, and whether some of the most vulnerable plants 
should be operating at all.

The NRC has a highly skilled staff for dealing with day-to-day tech-
nical issues, but the agency has trouble confronting larger safety 
issues, especially those that threaten the prospects of commercial 
nuclear power or raise questions about its previous license approv-
als. The five appointed NRC commissioners currently monopolize 
all authority – both state and federal – over nuclear power plant 
safety. A state government cannot reject a nuclear facility within its 
borders on grounds of safety; only the NRC can do so.

In the wake of the Japanese nuclear crisis, it is time for Washington 
to reconsider this arrangement and allow states to decide for them-
selves.
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"Yucca Mountain redux"

Victor Gilinsky 
Bulletin of the Atomic Scientists

November 5, 2014

The Republican takeover of the Senate and consequent side-
lining of the Democratic majority leader, Nevada Sen. Harry 
Reid, will undoubtedly increase calls for reviving the Energy 

Department’s proposed nuclear waste repository at Nevada’s Yucca 
Mountain. The project got a big boost from the Nuclear Regulatory 
Commission (NRC) staff when it recently concluded that the En-
ergy Department has "demonstrated compliance with NRC regula-
tory requirements" limiting long-term radioactive leakage from the 
proposed repository. This result produced headlines like this one, 
which ran in the New York Times in October: "Calls to use Yucca 
Mountain593 as a nuclear waste site, now deemed safe." 

US Rep. John M. Shimkus, Republican of Illinois, said, "Today’s re-
port confirms what we’ve expected all along: Nuclear waste stored 
under that mountain, in that desert, surrounded by federal land, will 
be safe and secure for at least a million years." But the hosannas are 
premature. The NRC staff did not explain, and no one in the media 
seems to have caught on, that its favorable conclusion reflected the 
Energy Department’s pie-in-the-sky design for Yucca Mountain—
not the repository as it is likely to be configured. The likely reposito-
ry configuration doesn’t come close to meeting NRC requirements.

The key design element in question is something the Energy De-
partment calls a "drip shield." This is a kind of massive, corrosion-
resistant titanium alloy mailbox that is supposed to sit over each of 
the thousands of waste canisters in Yucca Mountain’s underground 
tunnels. In NRC’s definition, it is designed "to prevent seepage wa-

593. See https://www.nytimes.com/2014/10/17/us/calls-to-use-a-proposed-nu-
clear-site-now-deemed-safe.html?_r=0.  

https://www.nytimes.com/2014/10/17/us/calls-to-use-a-proposed-nuclear-site-now-deemed-safe.html?_r=0
https://www.nytimes.com/2014/10/17/us/calls-to-use-a-proposed-nuclear-site-now-deemed-safe.html?_r=0
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ter from directly dripping onto the waste package outer surface." 

The name drip shield itself is a giveaway that there is a water prob-
lem at Yucca Mountain. There is indeed a lot more water, and it is 
flowing faster, than the Energy Department imagined when it picked 
the site, which is why it added the drip shield to the original design. 
Without the titanium shields, dripping water would corrode the waste 
canisters placed in the repository and release radioactive waste, and 
the moving underground water would carry it to the nearby environ-
ment. Using the corrosion data in the Energy Department’s license 
application, one can calculate that this corrosion would take not the 
"million years" cited by Mr. Shimkus, but about 1,000 years. 

Although the Energy Department has included the drip shields as 
part of the repository design, and NRC has accepted them for li-
cense-review purposes, the Energy Department doesn’t actually 
plan to install the shields until at least 100 years after the waste 
goes in. Presumably, this delay is based on financial considerations; 
installing the shields early in the project would add hugely to the re-
pository’s cost and thus threaten its funding prospects in Congress. 
If you look more closely into the situation, you can’t escape the con-
clusion that it is highly implausible that the drip shields will ever be 
installed. In fact, as a practical matter, it may not even be physically 
possible to install them. 

According to Energy Department’s plan, after the radioactive waste 
canisters are placed in the repository tunnels, the site would receive 
minimal attention for many decades. After a hundred years or so, be-
fore the repository was permanently closed, the Energy Department 
would install the protective drip shields. So it says. Because of the 
radioactive underground environment, it would take highly special-
ized robotic equipment to install the shields with the required preci-
sion. None of this equipment has been designed, or even thought 
through. 

Realistically, a century into the project, the underground tunnels 
would have deteriorated considerably and collapsed in part. Dust 
would sharply limit visibility. The tunnels would have to be cleared 
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of rubble for a remotely operated underground rail system to trans-
port robotic equipment and the five-ton drip shields to the waste 
canisters. The shields would then have to be installed end-to-end, so 
as to form a continuous metal cover inside the tunnels, obviously a 
delicate, complex, and extremely expensive operation. Is it reason-
able to believe that after 100 years, with the nuclear waste in the 
repository long out of the public mind, that Congress would appro-
priate enormous sums of money for the Energy Department to go 
back into the tunnels to install the shields? Can we really rely on an 
agency that hasn’t yet cleaned up a nationwide radioactive mess that 
dates from World War II to keep a promise that it will do something 
a century into the future? Will there even be an Energy Department 
in 100 years?

Naturally, because it would be fatal to the project, the Energy De-
partment does not display a computer simulation that shows what 
happens at Yucca Mountain without drip shields. More surprising, 
the NRC has not asked for such a simulation. The result for the no-
drip-shield situation can, however, be extrapolated from simulations 
that the Energy Department has run for other contingencies. The for-
mer head scientist for the Yucca Mountain project confirmed to me 
in 2008 that the extrapolation result obtained in this way is correct. 
(Disclosure: I was then working for the State of Nevada, which of 
course opposed the project.) The Energy Department argued, how-
ever, that such a calculation was irrelevant, because the NRC can-
not, in its review of the Yucca Mountain project, look past the prom-
ise of its "sister agency" that it would install the crucial drip shields. 
That argument seems to have worked in keeping simulations of the 
behavior of a no-drip-shield Yucca Mountain out of NRC proceed-
ings, and out of the public eye. 

A truly independent regulatory agency—one truly representing the 
public interest—would not have been silent on the low likelihood 
that drip shields will ever be installed and would have insisted on 
getting the Energy Department’s calculations on what happens if 
the drip shields don’t get installed. What it comes down to is this: 
The NRC is going along with a shell game to advance the political 
fortunes of the Yucca Mountain project.
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"Limited Appearance Statement 
of Dr. Victor Gilinsky" 

Victor Gilinsky
Remarks before the Atomic Safety and Licensing Board 

of the US Nuclear Regulatory Commission in the 
matter of Pacific Gas & Electric Company, Diablo 

Canyon Power Plant, Units 1 and 2
July 7, 2015

I am Victor Gilinsky. I reside at 369 Sumac Lane in Santa Monica, 
California. I was a member of the Commission from 1975 to 
1984, a period during which it considered the adequacy of Dia-

blo Canyon’s seismic design for plant operations. I would ask the 
Board to permit me to present a brief written statement in accor-
dance with the Commission’s rules regarding limited appearances 
by a person who is not a party. I am not affiliated with any party in 
the case before the Board or with any other organization with an 
interest in the case. 

I offer this statement because the early history of how the NRC dealt 
with Diablo Canyon’s seismic safety issues helps to understand cur-
rent issues. The Commission outlined some of this background in its 
Memorandum and Order (CLI-15-14), but there is much more that 
is relevant, going back before Diablo Canyon’s licensing. 

To start with, the agency incorporated a very weak standard in Unit 
1’s 1968 construction permit. This was in keeping with priorities 
of the time: the Atomic Energy Commission was more interested 
in encouraging nuclear power plants everywhere in the country, 
including along the earthquake prone California coast, than in the 
complexities of seismic safety. In fact, the AEC commissioners did 
all they could to restrain their regulatory staff, which quickly got the 
idea. I served on the AEC Regulatory Staff from 1971 to 1973 and 
can attest to that. 
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Also relevant to Diablo Canyon’s lax initial seismic standards is 
that—as was true of all early plants—the plant’s construction per-
mits were granted not under Atomic Energy Act’s Section 103, cov-
ering power reactors, but under Section 104, covering Research and 
Development. The latter states: "In issuing licenses under this sub-
section, the Commission shall impose the minimum amount of such 
regulations as will permit the Commission to fulfill its obligations 
under this Act." There is no such instruction for minimum regulation 
in Section 103. 

But allowing such a lax standard led to more trouble later on. To-
ward the end of construction, the US Geological Survey judged the 
Hosgri fault—previously identified in 1971—to be capable of gen-
erating ground motions greater than those for which Diablo Canyon 
was designed. That forced postponement of operations for a decade 
while the plant was modified and reanalyzed. A good part of the time 
was lost because of the need to redo seismic modifications that the 
Company had initially done incorrectly. 

To avoid abandoning a nearly constructed plant, the NRC Staff 
permitted an approach to seismic reanalysis and redesign that was 
significantly less conservative than it would have been for a new 
plant. The NRC allowed Pacific Gas & Electric to take every ad-
vantage of safety margins in the pre-Hosgri design. For example, in 
analyzing plant structures the NRC allowed a larger damping value 
than it had previously, which reduced the effect of ground vibra-
tions. At the same time, the agency allowed credit for the actual, 
"as-built," strengths of structural materials, rather than for minimum 
strengths—the conservative approach—so that larger vibrations be-
came tolerable. 

However, using up plant seismic safety margins plus making plant 
modifications still did not suffice to meet the Hosgri standard. At 
this point, to find the plant capable of withstanding a Hosgri fault 
earthquake, the NRC Staff simply lowered the standard: It accepted 
a reduction of about 20 percent in the estimated ground vibrations 
at the plant. It did so based on not much more than a hand-waving 
argument offered by its seismic consultant about what he called the 
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"tau-effect." 

Such a tau-effect reduction had never previously been given cre-
dence in a nuclear seismic analysis, nor to my knowledge has it been 
used since. Nevertheless, the Licensing Board hearing the case—to 
which then-California Governor Jerry Brown was a party in oppo-
sition—went along with it on the basis of the Staff’s endorsement 
of its consultant’s testimony. The Appeal Board later did, as well, 
although it could not provide a quantitative explanation. So far as I 
could tell, no one could. 

The commissioners couldn’t decide whether to accept review. They 
requested a report from the Commission’s then-Office of Policy 
Evaluation and received a critical 89-page technical analysis. Two 
commissioners argued for a review of the Appeal Board decision, 
including myself.594 Normally the Commission had 30 days to de-
cide. It gave itself thirteen extensions over a period of nine months 
before it finally, in March 1982, let the Appeal Board decision stand, 
thus allowing the plant to operate. It was the weakest possible en-
dorsement. My view is, of course, that of a commissioner in the 
minority on the issue who failed to persuade the commission to look 
into the validity of the plant’s seismic analysis. But the facts of the 
case are undeniable, including that without acceptance of the sub-
stantial "tau" reductions in ground motions, Diablo Canyon would 
not have qualified for an operating license. 

After the more recent discovery of the Shoreline and other faults, 
the Company and the NRC Staff have tried, using new analytical 
techniques, to demonstrate that these do not challenge the Diablo 
Canyon seismic designs, or as the Commission’s Memorandum and 
Order put it, that they are "a lesser included case under the Hosgri 
evaluation." Whether PG&E’s and the Staff’s underlying calcula-
tions in dealing with Shoreline and other faults are valid remains to 
be determined. In my view, the safety issue is weighty enough, and 

594. Opinion of Commissioners Gilinsky and Bradford on Commission Review 
of ALAB- 644 (Diablo Canyon Seismic Proceeding), March 1982. See Appen-
dix A.
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made more so by the plant’s history, to require a license amendment 
hearing. 

Equally significant is the shadow that hangs over the previously ap-
proved but dubious calculations supporting the adequacy of protec-
tion against earthquakes on the Hosgri fault. The NRC may regard 
the 1982 approval of the Hosgri modifications as a settled matter, 
legally speaking. But it is definitely not a settled safety matter, and 
that should be the uppermost consideration. 

The problematic early history of Diablo Canyon seismic issues and 
the continued emergence of new issues argue strongly for a thor-
ough and credible reassessment of the plant’s seismic safety. The 
Commission owes the public that. It can only happen in an adjudi-
catory license amendment hearing before an independent Board. I 
say this not because the NRC Staff lacks competence, but because 
it is in the nature of bureaucracy to defend past positions. The Staff 
has been at this for so long, it is not realistic to look to it to provide 
dispassionate advice. Its perspective and testimony are valuable, as 
are those of the plant’s owners, Pacific Gas & Electric, but their 
testimony should have to withstand cross-examination by experts 
outside the NRC. If their seismic safety case is as sound as they be-
lieve it to be, they will prevail. Exaggerated concerns over "regula-
tory uncertainty" have to take a backseat to assurance of the public 
health and safety. 
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"When 10,000 square miles of 
contamination is an acceptable 
risk: The NRC’s faulty concept"

Victor Gilinsky 
Bulletin of the Atomic Scientists

January 29, 2017

In making safety decisions, the Nuclear Regulatory Commission 
uses accident probability calculations that are much more op-
timistic than anything that nuclear manufacturers like General 

Electric and Westinghouse actually believe. The result is weak pub-
lic protection. A good example is the NRC commissioners’ rejection 
in 2014 of a proposal to limit the possible severe consequences of 
spent fuel pool fires in nuclear power plants because the proposal’s 
cost, however modest, exceeded the value of the expected reduction 
in "risk."

Spent fuel pools are where highly radioactive (and thus thermally 
hot) used reactor fuel is stored after it is removed from the reactor 
core. If a pool loses its water supply, the spent fuel can overheat 
and eventually burn, releasing large quantities of radioactivity. The 
spent fuel pool issue gained prominence after the 2011 Fukushima 
accident. For a time during the accident the dominant concern was 
that spent fuel in Fukushima’s damaged Unit 4 pool might catch 
fire. It didn’t happen, but it could have multiplied the effects of the 
catastrophic Fukushima accident manyfold. The NRC staff told the 
commissioners in 2014 that a worst-case spent fuel pool fire in a US 
plant like those at Fukushima—of which there are nearly three doz-
en—could release 25 times more long-lasting radioactivity than es-
caped from the Fukushima reactor vessels, and perhaps even more. 
Such a release could render 10,000 square miles uninhabitable and 
(around the Pennsylvania nuclear plant the staff chose as an exam-
ple) could require the evacuation of 4 million persons.
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The specific proposal before the commissioners was to limit the 
amount of radioactive spent fuel in a pool and thus to reduce the 
consequences of a fire by a factor of ten. This would be accom-
plished by speeding up the transfer of radioactive spent (used) fuel 
from the pool into "dry cask" storage. The plant owners have to do 
this eventually, but earlier transfers increase the cost. The commis-
sioners saw their role as deciding whether the safety benefit—the 
reduction in risk—warranted this cost increase.

In fact, they weren’t deciding anything. The commissioners lent an 
air of official seriousness to the proceeding, but the decision mak-
ing was on autopilot. It involved calculating the average risk (R) of 
an accident by multiplying two numbers, the accident’s probability 
(P) and its consequence (C). If P is sufficiently small, the average 
risk (or P times C) will be negligible no matter how large the conse-
quence. And, therefore, the possible reduction in risk will hardly be 
worth any expenditure. That is how it worked in the 2014 case of a 
possible spent fuel fire, and that is how it has worked in most cases 
involving protection against severe accidents.

Actually, most cases don’t get this far. The commission has a thresh-
old for the staff to investigate a safety issue posed by a hypothetical 
accident. If the estimated probability of "prompt" deaths offsite is 
below 2 in 1 million per year, the NRC staff need not investigate 
further. This involves a kind of Catch-22. The NRC assumes effec-
tive evacuation of the surrounding area in the event of an accident, 
so there aren’t people to be irradiated, and even substantial accidents 
don’t exceed the commission’s threshold.

In the 2014 Commission meeting, the NRC staff told the commis-
sioners that the probability of a severe spent fuel pool event was 
about 1 in 10 million per year, so the case did "not pass the safety 
goal screening" and required no further review. Nevertheless, "to 
provide information to the commission," the staff generously pro-
ceeded to the next step: cost-benefit analysis.

In a way, the staff’s analysis in this case was novel in that it included 
contamination of land and evacuation of people. Traditionally the 
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NRC only considered consequences to people’s health—"prompt" 
radiation deaths and subsequent cancers. Since Fukushima it has 
been obvious (and should have been so from the 1986 Chernobyl 
accident) that the main impacts of a severe accident are the radioac-
tive contamination of land and the evacuation of large numbers of 
people, many of them permanently.

Consider the implications of NRC’s risk definition for the risk of 
long-term land contamination: The NRC staff’s projection of about 
10,000 square miles, when multiplied by the staff-estimated acci-
dent probability, becomes an annual risk of about one-thousandth of 
a square mile, or less than an acre per year. Since valuable farmland 
runs at several thousand dollars per acre, the NRC conclusion is that 
any safety improvement that costs more than that isn’t worthwhile 
in terms of saving land. Similarly, the risk of displacing persons, 
becomes about half a person displaced per year, perhaps at a cost of 
tens of thousands of dollars, and so, again, per NRC logic, it is not 
worth spending more than that to avoid long-term evacuations to 
protect against severe spent fuel pool fires. This isn’t the conclusion 
most people would arrive at for themselves or their home towns.

There are several things wrong with the NRC’s cost-benefit ap-
proach to nuclear safety. To begin with, neither factor in the risk 
formula—probability times consequence—can be calculated with 
any accuracy. For example, the consequences of an accident requir-
ing the long-term, possibly permanent, evacuation of 4 million will 
surely not be limited to the expense of such an evacuation. It would, 
for example, almost certainly spell the end of nuclear power use 
in the United States and likely in many countries, with huge eco-
nomic consequences. We know the Fukushima accident resulted in 
the closing of all Japanese nuclear plants, hardly any of which have 
gone back into operation. The Fukushima accident cost estimate al-
ready runs into the hundreds of billions of dollars. A very much 
larger such accident in the United States could run into trillions. 
None of this is part of the NRC’s blinkered analysis.

Nor is the situation much better when it comes to estimating the 
accident probability. As there is little data on large accidents, the 
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accident probability is a calculated number. The NRC staff relies 
increasingly on elaborate calculations that model the various fail-
ure modes of a nuclear plant. For outsiders, or for that matter the 
NRC commissioners themselves, the result essentially comes out of 
a black box. It is questionable whether a frequency as low as 1 in 
10 million per year is meaningful. It amounts to saying that if the 
nuclear plant ran for 10 million years one should expect only one 
such accident. But one came very close to happening a few years 
ago at Fukushima Unit 4.

Which brings us to a deep flaw in NRC’s safety methodology—its 
reliance on the average risk as the figure of merit. It is by no means 
the only possible measure of risk. We know that in many statistical 
situations the average is not the best choice to characterize the data. 
It works where there are well-established data on both probabilities 
and consequences as, for example, in considering measures to re-
duce auto accidents. It doesn’t make sense for high consequence/
low probability events, for one thing, because the numbers are so 
poorly known. Also, using average risk doesn’t reflect what most 
people—the people the NRC is supposed to be protecting—want 
to achieve. They don’t want to risk losing a city, no matter what the 
calculated probabilities. That is how the nuclear manufacturers—
Westinghouse and General Electric—see it, too. They refuse to par-
ticipate in any project unless they are guaranteed to be free of any 
liability for any offsite accident consequences. If they believed the 
NRC risk calculations, they would have no difficulty in accepting 
the litigation risk—but they obviously don’t. In short, the organiza-
tions most highly knowledgeable about nuclear safety don’t trust the 
NRC’s probabilistic calculations.

The handling of the spent fuel pool fire issue followed the pattern for 
current NRC safety decisions—safety goal screening and cost-ben-
efit analyses based on staff-supplied numbers. The commissioners 
do have the authority to impose any safety requirement they judge 
necessary regardless of its cost, but they rarely use it. They prefer 
the protection of the average risk algorithm with inputs provided by 
their staff engineers. It gives the commissioners’ decision making a 
scientific gloss, and thus avoids their having to defend a safety judg-
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ment about "How safe is safe enough?"

The commissioners did use their statutory authority in 2012 to im-
prove the capability of General Electric plants like the Fukushima 
units to vent high pressure (radioactive) steam from containments 
during an accident, to prevent over-pressurization and failure. The 
commissioners were under considerable pressure to act post-Fuku-
shima, and, as containment venting was a prominent problem during 
that accident, they overrode their staff’s conclusion that the proposal 
did not pass "safety goal screening." But the commissioners man-
aged to put the obvious corollary—requiring filters to keep venting 
during accidents from spewing radioactivity into the surrounding 
area—on a slow rulemaking track. Once out of the political spot-
light, the commissioners, in August 2015, directed the staff not to 
proceed further with the rulemaking.

Any change in the NRC’s approach to nuclear risk must come from 
the outside; the agency has too much invested in the current ap-
proach for internal reform to have a chance. When a witness at the 
2014 Commission meeting on spent fuel pool fires, Clark University 
professor Gordon Thompson, questioned using the average risk as 
the figure of merit, only one commissioner took notice and that was 
to ridicule the notion. The commissioners should have paid more 
attention.

A definition of risk that placed greater emphasis on avoiding large-
consequence events would be more in line with the common sense 
of the public whom the NRC is supposed to be protecting. If nuclear 
power is to have any long-term future, it will have to go beyond 
even that level of protection. A 2012 report of the American Society 
of Mechanical Engineers, a group heavily involved with the nuclear 
industry, called for a major step-up in nuclear safety and warned that 
severe accident impacts on people’s lives were "wholly inconsistent 
with an economically viable and socially acceptable use of nuclear 
energy." Just as the nuclear manufacturers don’t want to bet their 
companies on calculations of nuclear safety, neither do people at 
large want to bet their cities and countrysides.



Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky614

"A containment failure: How 
American nuclear regulators 
undercut power plant safety 

from the beginning"

Victor Gilinsky 
Bulletin of the Atomic Scientists

May 4, 2018

Abstract

In 1965, the US Atomic Energy Commission made a fateful deci-
sion to license nuclear power plants that, top safety experts be-
lieved, had containment structures that were inadequate to con-

tain dangerous releases of radioactivity in the case of core-melting 
accidents. It was a critical turning point in reactor safety. The AEC’s 
downgrading of the containment’s role opened the door to smaller, 
cheaper, "dynamic" containments, which offered significantly less 
protection in case of a fuel melt accident. Buyers of nearly four 
dozen large US power reactors opted for the most vulnerable of 
such containments, of which 30 remain in operation. Because of 
their inadequate containments, they should all be retired. All but 
one have exceeded their original 40-year license durations. New 
plants shouldn’t be licensed unless they include containments that 
actually do what they were originally supposed to do – contain all 
radioactive material, even in a worst-case melt-down of a nuclear 
reactor core.

In 1965, in reviewing the first two large US nuclear power reac-
tors, several times larger than those already in operation, the US 
Atomic Energy Commission’s top safety experts realized that the 
strength of containments – the steel and concrete protective struc-
tures around reactors – had not kept pace with the jump in power 
level. The safety experts worried that these plants could not cope 
with accidents that progressed to melting of a reactor’s uranium fuel 
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core – which makes dangerous releases of radioactivity possible. 
The experts urged the commissioners to rethink licensing of large 
reactors and to seek a passive technical solution that would enhance 
public protection.

The commissioners, led by Chairman Glenn Seaborg – Nobel lau-
reate in chemistry for his discovery of plutonium, former Univer-
sity of California chancellor, and booster for everything nuclear 
– squelched these concerns, and the AEC proceeded to license the 
plants.

It was a critical turning point in reactor safety. The effect was to 
sharply downgrade the safety role of containment for the two new 
plants – and for the 100 or so more that eventually reached opera-
tion. Public protection against critical pipe break accidents that could 
lead to melting of reactor fuel would afterwards have to rely entirely 
on emergency cooling systems, whose reliability at that time was 
questionable. Instead of design requirements for industry flowing 
from the AEC’s safety policy, it had worked the other way around: 
The agency endorsed the industry’s approach. The AEC still did not 
have any reactor design regulations of its own.

The manufacturers, mainly Westinghouse and General Electric, de-
signed reactor containments to resist the pressure that would exist 
if a reactor’s water inventory – over 100 tons of hot water under 
high pressure – flashed to steam after a break in the reactor coolant 
piping. Builders of about 60 plants (of those that ultimately oper-
ated) opted for fairly formidable "passive" containments to retain 
accident steam by brute force – the large rounded domes one sees 
from the road. They were not designed to cope with melted fuel but 
nevertheless had some residual capability to do so.

But the AEC’s downgrading of the containment’s role also opened 
the door to "dynamic" containments that reduced steam pressure 
by quenching it in pools of water or by contact with ice. This al-
lowed smaller, cheaper containments, which offered significantly 
less protection in case of a fuel melt accident. Buyers of nearly four 
dozen large US power reactors opted for such containments. Most 
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were General Electric boiling water reactors with "Mark I" contain-
ments that quenched accident steam in a donut-shaped pool of wa-
ter.595 About a dozen were Westinghouse pressurized water reactors 
with so-called "ice condenser" containments that relied on buckets 
of shaved ice placed around the containment to perform the steam-
quenching function.596 

American plants were not the only ones affected by the AEC’s down-
grading of containments’ safety role. The Japanese plants whose 
cores melted in the 2011 Fukushima accident were General Electric 
BWRs with Mark I containments that obviously did not prevent di-
sastrous radioactive contamination of the surrounding area. Twenty 
such Mark I BWRs are still operating in the United States. There 
are also still nine "ice condenser" plants. The Nuclear Regulatory 
Commission has granted 20-year license extensions to all the older 
GE BWRs, and to all but two of the ice-condenser PWRs, one of 
which it licensed for initial operation as late as 2015. Because of 
their inadequate containments, they should all be retired, at least 
after their 40-year license duration, and new plants shouldn’t be li-
censed unless they include containments that actually do what they 
were originally supposed to do – contain all radioactive material, 
even in a worst-case melt-down of a nuclear reactor core.

595. BWRs send steam directly from the reactor vessel to the turbine. There are 
also later GE units – 7 with Mark II containments and 4 with Mark III con-
tainments – all based on the same design principles but in somewhat different 
configurations. I have concentrated here on GE units with Mark 1 containment, 
the earliest and most vulnerable. Pressurized water reactors, or PWRs, use steam 
generators to separate the reactor cooling water loop from the water boiled to 
make steam to drive the turbine. Collectively, BWRs and PWRs are known as 
light water reactors, or LWRs (to distinguish the coolant from heavy water).
596. As the AEC ruled out concern about melted fuel, it appeared that the only 
concern regarding a loss of cooling accident was retaining the accident-created 
steam from the reactor’s water inventory (which, in fact, is only slightly radioac-
tive). In fact, there was another serious concern, but it was not yet appreciated in 
the mid-1960s: The chemical reaction between hot steam – at temperatures well 
below fuel melting – and the zirconium fuel tubing can create large amounts of 
hydrogen, which, mixed with oxygen in the containment, can reach explosive 
proportions.
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Indian Point 1 to Indian Point 2

For all its subsequent faults, the AEC originally took a tough line 
on public protection from power reactor accidents. As described in 
a 1956 letter to Congress from Acting Chairman Willard F. Libby, 
such protection ultimately depended on an "appropriate combina-
tion of containment and isolation."597 The electric utilities wanted 
to put power reactors near electrical loads, so protection had ul-
timately to rely on sound containment. The designers of the first, 
relatively small US power reactors placed them in large, strong con-
tainments. A 180-foot diameter steel sphere enclosed Dresden Unit 
1, a 200-megawatt BWR about 40 miles from Chicago that started 
operation in 1960; a similar sphere enclosed Indian Point Unit 1, 
a 250-megawatt PWR about 35 miles from downtown Manhattan, 
that first operated in 1962.598 

But containments strong enough to cope with every contingency 
were expensive, which is why GE came up with its "pressure sup-
pression" system that quenched steam in water, and later, Westing-
house came up with its own version based on quenching steam with 
ice.599 

The electric companies’ main cost-reduction strategy was to build 
bigger nuclear plants to reduce unit costs. But was it safe to do so? In 
a pivotal 1962 report to President John Kennedy, "Civilian Nuclear 
Power, a Report to the President," the AEC said that while there was 
"room for improvement," nuclear power was "reliable and safe." 

597. Libby, W. F. 1956. Letter, Acting Chairman Willard F. Libby to Sena-
tor Bourke B. Hickenlooper, March 14. https://scholar.google.com/scholar_
lookup?hl=en&publication_year=1956&author=W.+F.+Libby&title=Letter%2C
+Acting+Chairman+Willard+F.+Libby+to+Senator+Bourke+B.+Hickenlooper. 
598. The megawatt ratings are in terms of electrical output. The thermal (heat) 
output of reactors is typically about three times the electric rating.
599. The ice condenser plants were originally intended to be barge-mounted and 
anchored offshore. Westinghouse got an NRC manufacturing license, ML-1, the 
only one ever granted, for producing the floating plants in a Florida facility. The 
scheme never took off. The weight of the containment was, I believe, limited by 
the facility’s crane, the largest in the world. 

https://scholar.google.com/scholar_lookup?hl=en&publication_year=1956&author=W.+F.+Libby&title=Letter%2C+Acting+Chairman+Willard+F.+Libby+to+Senator+Bourke+B.+Hickenlooper
https://scholar.google.com/scholar_lookup?hl=en&publication_year=1956&author=W.+F.+Libby&title=Letter%2C+Acting+Chairman+Willard+F.+Libby+to+Senator+Bourke+B.+Hickenlooper
https://scholar.google.com/scholar_lookup?hl=en&publication_year=1956&author=W.+F.+Libby&title=Letter%2C+Acting+Chairman+Willard+F.+Libby+to+Senator+Bourke+B.+Hickenlooper
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Most utilities – far less sophisticated about nuclear power than the 
manufacturers – took this as a government safety guarantee and, 
with AEC encouragement, dropped their traditional caution about 
scaling up power plants. Of course, the 1957 Price-Anderson Act 
limiting manufacturer and owner liability for accident consequences 
to the public – without which there would be no civilian nuclear 
power – helped to ease industry concerns.600 

Neither the manufacturers nor the plant owners gave much thought 
to accidents in which emergency cooling failed. Neither did most of 
the AEC’s safety review staff and its safety advisors on the Advisory 
Committee on Reactor Safeguards, at least not in any systematic 
way.601 Nevertheless, up to the middle 1960s, both groups believed 
that the thick steel pressure vessels containing the uranium fuel, and 
ultimately the reinforced concrete containments, would retain the 
radioactive products of the most severe accidents, including those 
involving fuel melting.602 

600. Price-Anderson hearings prominently figured a 1957 AEC report, "Theo-
retical Possibilities and Consequences of Major Accidents in Large Nuclear 
Power Plants (WASH-740)" that estimated maximum possible damage from 
a meltdown with no containment building at a large nuclear reactor – many 
thousands of deaths and billions in damage. The nuclear industry ignored or 
dismissed the report on grounds that the underlying assumptions were unrealis-
tic, which they were. But something stuck. Despite ritual public protestations of 
nuclear safety, neither manufacturers nor plant owners have ever been willing 
to accept the full risk of nuclear accident consequences to the public. Atomic 
Energy Commission. 1957. Theoretical Possibilities and Consequences of 
Major Accidents in Large Nuclear Power Plants (WASH-740). Report. Wash-
ington, DC: Atomic Energy Commission. https://scholar.google.com/scholar_
lookup?hl=en&publication_year=1957&author=Atomic+Energy+Commission&
title=Theoretical+Possibilities+and+Consequences+of+Major+Accidents+in+La
rge+Nuclear+Power+Plants+%28WASH-740%29.  
601. At the time, the term "reactor safeguards" meant reactor safety. By statute, 
the committee – a part-time group of nuclear safety experts from academia, the 
national laboratories, and industry – provided its opinion on each plant’s licens-
ing in a public letter to the AEC chairman.
602. I rely here on documents compiled in the late 1970s in an unpublished vol-
ume, On the Evolution of Light Water Reactor Safety, by David Okrent, a former 
ACRS member and chairman. 

https://scholar.google.com/scholar_lookup?hl=en&publication_year=1957&author=Atomic+Energy+Commission&title=Theoretical+Possibilities+and+Consequences+of+Major+Accidents+in+Large+Nuclear+Power+Plants+%28WASH-740%29
https://scholar.google.com/scholar_lookup?hl=en&publication_year=1957&author=Atomic+Energy+Commission&title=Theoretical+Possibilities+and+Consequences+of+Major+Accidents+in+Large+Nuclear+Power+Plants+%28WASH-740%29
https://scholar.google.com/scholar_lookup?hl=en&publication_year=1957&author=Atomic+Energy+Commission&title=Theoretical+Possibilities+and+Consequences+of+Major+Accidents+in+Large+Nuclear+Power+Plants+%28WASH-740%29
https://scholar.google.com/scholar_lookup?hl=en&publication_year=1957&author=Atomic+Energy+Commission&title=Theoretical+Possibilities+and+Consequences+of+Major+Accidents+in+Large+Nuclear+Power+Plants+%28WASH-740%29
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This confidence was shaken in 1965 when the agency reviewed li-
cense applications for two plants – Dresden 2, a GE BWR, and Indi-
an Point 2, a Westinghouse PWR – each nearly four times the size of 
those in operation. The Advisory Committee on Reactor Safeguards 
and the AEC review staff realized that in such high-power reactors, 
radioactive fission products in the reactor core generate so much 
heat that if emergency cooling fails after shutdown, tens of tons of 
melted uranium oxide fuel could melt through the thick steel reactor 
pressure vessel, fall on the containment’s concrete base, penetrate 
that, and release large amounts of radioactivity into the surrounding 
area.

The safety experts needed time to consider the licensing implica-
tions of these conclusions. In 1965 the country’s nuclear energy 
program was still at an early stage – no nuclear plant above about 
250 megawatts was yet operating – and the program could have 
been adjusted or reoriented.603 However, the opportunity to do so 
was overwhelmed by a rush of utility orders for large nuclear power 
plants, which the delighted AEC commissioners were not about to 
slow down.

The Post-Oyster Creek Rush of Orders

In 1963, a New Jersey utility, Jersey Central Power and Light, 
bought a 600-megawatt GE BWR, the Oyster Creek plant, at a guar-
anteed price on a strictly commercial basis. In fact, GE took a sub-
stantial loss, but this wasn’t known at the time. That the sale was 
unsubsidized by the AEC, unlike previous ones, convinced utility 
executives that nuclear power had become economic and set off an 

603. Ironically, the nuclear community now seems to be pinning its hopes on 
small power reactors of this size as a possible lifeline to a nuclear future. They 
would require smaller capital outlays but the unit cost of energy may well be 
higher. Most interesting in this context is that the Energy Department and the 
Nuclear Energy Institute seem reluctant to advertise the safety advantages of 
smaller plants, presumably to avoid adverse comparison with the large plants in 
operation.



Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky620

ordering spree for dozens of even larger plants.604 

The AEC was unprepared to evaluate the safety of these plants. 
The agency did not have a strong enough license review staff and 
lacked any safety regulations covering nuclear plant hardware de-
sign.605 It first proposed for public comment general design criteria 
for power reactors in 1965, and these were not final regulations until 
1971.606 In principle, the owner-applicants had the burden of proof 
to demonstrate their proposed plants were safe. But in practice, the 
weight of industrial orders and the industry’s complaints about li-
censing "delays," echoed by AEC commissioners, shifted the burden 
to the agency’s safety reviewers to justify why they hadn’t granted 
a license. They were caught between their professional responsi-
bilities in assuring nuclear safety and the pressure from the com-
missioners to speed up the pace of nuclear licensing, and thus the 
advance of nuclear power.607 

604. Between 1963 and 1968, utilities ordered 40 plants up to 1000 MWe before 
any plant over 250 MWe operated. All US nuclear plants operating today were 
ordered by 1973. All those ordered subsequently were canceled for economic 
reasons. In the late 1960s I got to know William Webster, president of the 
Yankee Atomic organization, a true pioneer of the industry. He referred to his 
fellow utility heads contemptuously as "sheep," who had little understanding of 
what they were getting into, whom the manufacturers had panicked into buy-
ing nuclear plants in the 1960s with the threat that if they didn’t the order books 
would close and they would be left out.
605. The agency had promulgated siting regulations (10 CFR Part100), but these 
did not cover nuclear plant design.
606. The safety standards in the Atomic Energy Act: "to protect health or to 
minimize danger to life or property" (Sec. 161), and "adequate protection to the 
health and safety of the public" (Sec. 182), leave a lot of room for interpretation 
by the regulators. During the 1960s the AEC licensed nuclear power plants not 
under Section 103 of the Act, which covered commercial licenses, but under 
Section 104, that covered research and development. Part of that section reads 
(with my emphasis): "In issuing licenses under this subsection, the Commission 
shall impose the minimum amount of such regulations and terms of license as 
will permit the Commission to fulfill its obligations under this Act." 
607. I served on the AEC Regulatory Staff for about a year, 1971–1972. The 
Regulatory Staff reported to the commissioners and, in principle, was parallel 
and equal to the AEC research and development organizations. In practice, it 
was different. To say that AEC leadership regarded the Regulatory Staff with 
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The AEC review staff finessed the severe accident issue by simply 
defining accidents leading to containment failure as "incredible," 
meaning that they were so unlikely that they did not need to be pro-
tected against. The trouble was that the emergency cooling systems 
on which prevention of severe accidents depended were still devel-
oping and of uncertain effectiveness.

A 1965 Advisory on Safety Concerns

The more independent Advisory Committee on Reactor Safeguards, 
however, continued to worry about the effect of cooling system fail-
ure on the integrity of reactor pressure vessels and containments. 
In November 1965, the committee wrote an unusual public letter to 
AEC Chairman Seaborg urging steps to "ameliorate the consequenc-
es of a major pressure vessel rupture." If "breaching the contain-
ment cannot be precluded," the committee recommended providing 
"other means of preventing uncontrolled release of large quantities 
of radioactivity to the atmosphere." The AEC commissioners were 
not pleased at this public expression of what amounted to nuclear 
heresy. They and the industry feared that a sharp increase in safety 
requirements might slow down nuclear construction. The commis-
sioners, and of course the industry, routinely attested to the safety of 
the technology and the licensed plants, and expected the committee 
members to do the same.608 Under pressure, the committee acqui-
esced in licensing of Dresden 2 and Indian Point 2.

The arguments among the AEC Regulatory Staff, the Advisory 
Committee on Reactor Safeguards, and the industry heated up again 

contempt would not be too strong a statement. They were encouraged in this 
view by the headquarters reactor research and development division, which was 
developing advanced plutonium-fueled reactors and did not want the Regulatory 
Staff interfering with their work.
608. What they themselves believed, or understood, is less clear. This came 
home to me years later when I was (briefly) a consultant to a CEO of a major 
nuclear utility. One evening, after whiskeys on his company plane, he said to 
me, "You know, Vic, every morning I thank God my reactors haven’t blown up."
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during 1966 reviews of sister plants of the ones reviewed in 1965 – 
another Westinghouse PWR and GE BWR (Indian Point 3 and Dres-
den 3). It became even clearer that if emergency cooling failed when 
it was needed, nothing would stop the reactor’s fuel from melting 
and escaping the containment.

One possible solution discussed for Westinghouse’s design was a 
"core catcher" – a large ceramic basin below the pressure vessel 
that could retain the molten fuel if it were to drip through. But this 
and other proposals would only work for the large, passive PWR 
containments.609 Nothing of the sort could be fitted into the smaller 
GE BWRs.

From the point of view of the AEC regulatory staff, imposing a solu-
tion that worked only for PWRs would have meant branding the GE 
plants as less "safe" than Westinghouse plants.610 That was some-
thing the regulatory staff was institutionally incapable of doing – it 
would have put it at odds with powerful nuclear corporate interests 
and would have created dissention in nuclear ranks. The regulatory 
staff decided to permit core catchers but to give no safety credit to 
a plant with one. Not surprisingly, Westinghouse dropped the idea.

Advisory Committee on Reactor Safeguards members continued 
to struggle over the severe accident issues, but their effectiveness 
was limited because they had no public constituency, nor did the 
members want one, that is, not among the uninitiated. As their dis-
cussions were behind closed doors, hardly anyone outside the AEC 
even knew nuclear power experts were concerned about core melt-
ing. A letter from the committee attracted public attention, but the 
committee was chastened by the AEC’s negative reaction to their 
November 1965 letter. Though genuinely concerned about public 
safety, the members feared getting a reputation for holding up the 
advance of nuclear power and thereby losing the nuclear commu-
nity’s respect.

609. The idea is now resurfacing in Japanese deliberations on restarting nuclear 
plants shut down after the Fukushima accident.
610. Westinghouse’s "ice condenser" plants came later. 
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AEC Downgrades Containment to Rely Exclusively on Emergency 
Cooling

In August 1966, members of the Advisory Committee on Reactor 
Safeguards decided to again pursue their concerns with the Atomic 
Energy Commission. To avoid angering Chairman Seaborg and the 
commissioners, the committee put its concerns in a private draft let-
ter on "Problems Arising from Primary System Rupture." The Com-
mittee wrote that if emergency cooling failed, "large portions of the 
reactor core could be expected to melt," and containment integrity 
would be threatened. They urged additional protection by some "in-
dependent means," and a "vigorous program of research" that should 
begin immediately. Lacking that, current reactor designs should be 
restricted to "rural or remote sites."

Calling for limitations on nuclear power siting in a document, even a 
draft document out of the public eye, was too much for commission-
ers who were grooming nuclear power to take over all electricity 
generation before the end of the century. In early September 1966, 
the committee met with a decidedly unreceptive audience of AEC 
commissioners and their senior staff. Chairman Seaborg offered to 
form a task force to investigate emergency cooling failure and urged 
the Committee to withdraw the draft letter until the task force re-
ported. He told the advisory committee members – lectured would 
be more accurate – that their draft letter, if made public, would have 
a serious impact on the industry. This was enough to stall the safety 
rebellion.

Whereas all the committee members had previously agreed to the 
draft letter, by the committee’s next meeting the composition of 
the group had changed. The committee dropped the letter and went 
along with Seaborg’s proposal. At this point, the last link with the 
AEC’s original safety concept of containment to deal with the worst 
possible outcomes had been broken. The last line of defense against 
large-scale radioactive contamination would now be emergency 
cooling, and safety estimates would come to be couched in prob-
abilistic terms, based on elaborate calculations on the functioning 
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of complex systems of pumps and valves.611 If the public had been 
aware of the change, it would surely have applauded the stronger 
emphasis on emergency cooling. But it would not have been happy 
about the losing the containment function as safety backstop in the 
event of fuel melting.612 

The AEC did form an emergency cooling task force that reported 
in October 1967, but it was a long time before the agency tested 
and upgraded emergency cooling systems. Meanwhile, to facilitate 
licensing, accidents involving failures of emergency cooling were 
deemed "incredible," which meant that public participants in agency 
hearings could not raise the possibility of such failures. To further 
protect license approvals in AEC public hearings, the commission 
also soft-pedaled its own discussion of severe accidents – presum-
ably to avoid the suggestion that it was unsure about their insignifi-
cance.

It was not until 1971, when Congress asked for a study to assess 
the safety of nuclear power plants, that the nuclear regulator be-
gan to examine in depth severe accidents involving fuel melting. 
The resulting report, WASH-1400, was published in 1975 by the 
Nuclear Regulatory Commission, the Regulatory Staff’s successor. 
It had taken a decade after the problem of severe accidents had been 
identified before the nuclear safety regulators collected their tenta-
tive thoughts about it. And the report exaggerated the validity of its 
results and was used to advertise the exceedingly small chance of an 

611. There remained the possibility of evacuation, but the AEC did not plan for 
this in any systematic manner. And while evacuation protected people, it did not 
mitigate radioactive contamination of land areas.
612. Not everyone at the AEC was blind to the safety problems of GE BWRs. 
Stephen Hanauer, as ACRS member, and later as a senior staff member, drew 
attention to their problems, and eventually recommended an end to further 
licensing of these plants. His proposal was met in 1972 with the ultimate rejec-
tion – from the AEC director of reactor licensing (who would later become NRC 
chairman) – on grounds, a bit hysterically, that it could even lead to the end of 
nuclear power altogether. I had just become a member of the AEC Regulatory 
Staff at the time and have to confess I did not grasp the significance of the argu-
ment.
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accident, and therefore to confirm that there was no need to revise 
regulations that ignored severe accidents. That, at least, was the situ-
ation up to the 1979 Three Mile Island accident.

The head-in-the-sand attitude about severe accidents persisted in 
some quarters even after the 1979 accident. One of the first plants 
up for licensing after the accident was McGuire 1, with a small and 
weak "ice condenser" containment. It could not have handled the 
hydrogen explosion that took place during the TMI accident.613 One 
of the suggested safety additions was installation of "igniters," to 
safely burn off any hydrogen formed in an accident before it reached 
explosive limits.614 The three-judge NRC Licensing Board ruled that 
in view of safety improvements since the TMI accident, no addi-
tional safety measures were needed. In other words, a severe acci-
dent that released hydrogen, one not "credible" before the TMI ac-
cident because it had never happened, was now not credible because 
it had happened. (Of course, hydrogen explosions also occurred at 
Fukushima – on live TV.) Hard as it may be to believe, when the 
matter came under Nuclear Regulatory Commission review, the 
position rejecting protection against hydrogen explosions received 
strong support from the NRC chairman and one commissioner. As 
there were at the time only four NRC commissioners, then-Com-
missioner Peter Bradford and I managed to reverse the Licensing 
Board decision by refusing to grant McGuire 1 a license without 
that protection.615 

613. McGuire 1’s containment volume was about half that of the TMI 2 con-
tainment where a hydrogen burn during the March 1979 accident produced a 
pressure pulse of 28 pounds per square inch. The same burn in McGuire 1 would 
have produced a pulse of approximately 56 psi. McGuire’s containment was 
designed to withstand 15 psi.
614. In strictly scientific terms, it was a rapid burn – a rapid advance of a flame 
front – rather than an explosion. The hydrogen is formed from a reaction be-
tween hot steam and zirconium "cladding" – the long tubing that holds uranium 
fuel pellets. 
615. See 14 NRC 1 (1981). It is a fair question to ask why I approved a reactor 
that was still vulnerable in the event of fuel melting. In general, it is difficult 
to rule against an applicant that meets the same standards that others met and 
received licenses unless you have new information. In the post-TMI context 



Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky626

Nuclear Power’s Lean Toward the Future

It is often said that, in their hurry, nuclear power developers short-
changed the future. The standard example is their failure to prepare 
waste repositories. That’s true, but in some ways the opposite is 
even more true – nuclear power developers leaned too much into 
the future and short-changed the present.616 The1962 AEC Report to 
the president revealingly described PWRs and BWRs as "convert-
ers." That meant the AEC saw these reactors as useful principally 
for producing plutonium (by converting essentially inert uranium 
238 into plutonium 239), ultimately for fueling future fast breeder 
reactors, whose vigorous development the AEC urged in its report. 
The appeal of the fast breeder was that it would produce more plu-
tonium than it used.617 With that goal – and it surely was Chairman 

obtaining protection against hydrogen burns – which had occurred – seemed a 
large advance in safety. The opinion Peter Bradford and I wrote referred to the 
conclusion of the 1980 NRC Special Inquiry Group Report that half the reactor’s 
zirconium reacting with hot steam. The report summary said the accident "came 
close" to a core meltdown, but no one imagined any significant amount of fuel 
had melted, so protecting against fuel melting seemed a more distant concern. 
As it turned out, about half the core, tens of tons of uranium oxide, had melted, 
but we didn’t know this for years, until investigators opened the damaged 
reactor vessel. It is an open question how the commission would have ruled on 
licensing had it known this soon after the accident. 
616. If you look closely, even the waste issue is an example of the forward lean. 
At the root of the failure, for example to choose and develop a good site for a 
geologic repository, was the Energy Department’s, and the NRC’s, treatment of 
the issue as basically a public relations problem standing in the way of accelerat-
ed nuclear plant licensing, the ultimate goal of which was a putative all-nuclear 
future. I should mention here that for a number of years I was a consultant to the 
State of Nevada helping it oppose the proposed Yucca Mountain nuclear waste 
repository. 
617. The fast breeder produces a sufficient neutron flux that it can irradiate a 
surrounding "blanket" of uranium and convert more of it into plutonium than is 
used up (fissioned) in the reactor core. It can thus, in principle, fission almost all 
the uranium, as opposed to current generation light water reactors that fission not 
much more than a couple of percent. The drawbacks include the weapon dangers 
involved in large commercial flows of plutonium (also a nuclear explosive), dif-
ficult safety issues, and high price. In his 2001 book (Seaborg 2001, 261), Sea-
borg castigates Jimmy Carter for stopping work on "perfecting the fast breeder 

https://www.tandfonline.com/doi/full/10.1080/00963402.2018.1461975
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Seaborg’s goal618 – it is not surprising that the commission’s aim 
was to install as many reactors as possible, as quickly as possible, to 
produce the plutonium to fuel the ultimate stage of fast breeder re-
actors. It is also not surprising that the commissioners shortchanged 
the safety of existing technologies – which they did, however un-
intentionally – as the agency saw them as mere stepping stones to 
the all-nuclear, plutonium-fueled future. In 1962 the AEC estimated 
fast breeder installation would start around 1980. It didn’t happen, 
of course, and it still hasn’t happened, and it now looks that it will 
never happen.

That hurry-the-future orientation also existed at individual utilities. 
New, ever-larger construction projects soaked up top-level atten-
tion and talent, to the detriment of their operating plants. This was 
brought home to me when, shortly after the 1979 accident at TMI, 
I visited the Oyster Creek plant with the senior vice president of 
General Public Utilities, which owned both plants. Our trip took us 
past a huge hole in the ground the company had dug for the foun-
dation of their next nuclear plant, Forked River, one the company 
ultimately abandoned. Pointing grimly down the hole, the senior VP 
said, "That was what caused the TMI accident."

In his 2001 book, Seaborg acknowledges, even if obliquely, the ill 

reactor," as well as stopping reprocessing, the technology for extracting pluto-
nium from spent uranium fuel, which is key to initial fueling of fast breeders. 
Seaborg, G. 2001. Adventures in the Atomic Age. New York, NY: Farrar, Straus 
and Giroux. https://scholar.google.com/scholar_lookup?hl=en&publication_year
=2001&author=G.+Seaborg&title=Adventures+in+the+Atomic+Age. 
618. In Seaborg and Loeb (1993, 155) Seaborg writes: The economic ben-
efits that might flow from anticipated lower electricity costs seemed to place a 
premium on having breeder reactors as soon as possible. Accordingly, the AEC 
early in 1967 sharply upgraded the LMFBR [Liquid Metal Fast Breeder Reactor] 
program from its previous secondary status. In a report to President Johnson we 
now identified it as our highest-priority nuclear development activity. Sea-
borg, G. T., and B. S. Loeb. 1993. The Atomic Energy Commission Under Nixon: 
Adjusting to Troubled Times. New York, NY: St Martin’s Press. https://scholar.
google.com/scholar_lookup?hl=en&publication_year=1993&author=G.+T.+Sea
borg&author=B.+S.+Loeb&title=The+Atomic+Energy+Commission+Under+Ni
xon%3A+Adjusting+to+Troubled+Times. 

https://scholar.google.com/scholar_lookup?hl=en&publication_year=2001&author=G.+Seaborg&title=Adventures+in+the+Atomic+Age
https://scholar.google.com/scholar_lookup?hl=en&publication_year=2001&author=G.+Seaborg&title=Adventures+in+the+Atomic+Age
https://www.tandfonline.com/doi/full/10.1080/00963402.2018.1461975
https://scholar.google.com/scholar_lookup?hl=en&publication_year=1993&author=G.+T.+Seaborg&author=B.+S.+Loeb&title=The+Atomic+Energy+Commission+Under+Nixon%3A+Adjusting+to+Troubled+Times
https://scholar.google.com/scholar_lookup?hl=en&publication_year=1993&author=G.+T.+Seaborg&author=B.+S.+Loeb&title=The+Atomic+Energy+Commission+Under+Nixon%3A+Adjusting+to+Troubled+Times
https://scholar.google.com/scholar_lookup?hl=en&publication_year=1993&author=G.+T.+Seaborg&author=B.+S.+Loeb&title=The+Atomic+Energy+Commission+Under+Nixon%3A+Adjusting+to+Troubled+Times
https://scholar.google.com/scholar_lookup?hl=en&publication_year=1993&author=G.+T.+Seaborg&author=B.+S.+Loeb&title=The+Atomic+Energy+Commission+Under+Nixon%3A+Adjusting+to+Troubled+Times
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effects of the too-rapid rush into larger reactors: "I can’t claim to be 
blameless in that my early boosterism of nuclear power may have 
contributed to later problems. Because of an impatience to achieve 
economic benefits quickly, US nuclear plants were prematurely es-
calated in size to proportions that strained the technology and mag-
nified the potential consequences of an accident, no matter how 
unlikely."619

Within a couple of years after Seaborg’s departure as AEC chairman 
in 1971, all the reactors operating today had already been ordered, 
all designed to AEC containment standards of the late 1960s. The 
NRC, applying a rather lax standard, extended the 40-year licenses 
of most of these plants, including all the plants with weak contain-
ments, for another 20 years, and has talked of the possibility of an-
other 20-year extension after that.

People can’t be expected to be familiar with the details of contain-
ment safety, but after the 2011 Fukushima accident they are a lot 
more skeptical about nuclear power and its oversight than they were 
beforehand. That public skepticism has a way of translating itself 
into higher nuclear cost. And of course, there is fierce competition 
from other sources of energy. As a result, some nuclear plants have 
closed, and owners of all but one US nuclear construction projects 
have canceled. I very much doubt that there will be another US or-
der based for a large LWR, ever.

If nuclear power is to have a future, at least in countries where peo-
ple’s views count, it will have to meet the safety goal, well-expressed 
in a 1965 Advisory Committee on Reactor Safeguards document: 
"a practical certainty that under no circumstances will significant 
amounts of fission products reach the public." It will need to meet 
this goal convincingly, on basic principles, not on murky calcula-

619. Seaborg, G. 2001. Adventures in the Atomic Age. New York, 
NY: Farrar, Straus and Giroux. https://scholar.google.com/scholar_
lookup?hl=en&publication_year=2001&author=G.+Seaborg&title=Adventures+
in+the+Atomic+Age. 

https://scholar.google.com/scholar_lookup?hl=en&publication_year=2001&author=G.+Seaborg&title=Adventures+in+the+Atomic+Age
https://scholar.google.com/scholar_lookup?hl=en&publication_year=2001&author=G.+Seaborg&title=Adventures+in+the+Atomic+Age
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tions full of assumptions, performed by organizations with an inter-
est in the outcome.

In a way, it would amount to returning to the 1965 fork in the road 
and turning the other way.
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"The US government 
insurance scheme for nuclear 

power plant accidents no 
longer makes sense"

Victor Gilinsky 
Bulletin of the Atomic Scientists

February 26, 2020

The Japan Center for Economic Research, a source sympathet-
ic to nuclear power, recently put the long-term costs of the 
2011 Fukushima accident as about $750 billion. Contrast that 

with the maximum of $13 billion that could be available after a cata-
strophic US nuclear accident under the plant owners’ self-insurance 
scheme defined by the Price-Anderson Act. The Act will have to 
be renewed before 2025; Congress should seize the opportunity not 
only to reflect on the lack of insurance in the event of a catastrophic 
accident, but also to reconsider our approach to nuclear power plant 
safety altogether.

Price-Anderson620 frees nuclear plant operators and all firms in-
volved in nuclear construction and maintenance of any liability for 
offsite accident damage. The only chance for additional compensa-
tion lies in the act’s declaration that if accident damages exceed the 
legal limit "Congress will thoroughly review the particular incident" 
and will "take whatever action is determined to be necessary" to 
provide full compensation to the public. In short, a Fukushima-level 
accident would toss the costs of compensation and cleanup unto the 
lap of Congress.

Is such an accident possible in the United States? The nuclear com-

620. See https://thebulletin.org/2011/10/nuclear-liability-the-market-based-post-
fukushima-case-for-ending-price-anderson/. 

https://thebulletin.org/2011/10/nuclear-liability-the-market-based-post-fukushima-case-for-ending-price-anderson/
https://thebulletin.org/2011/10/nuclear-liability-the-market-based-post-fukushima-case-for-ending-price-anderson/
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munity argues that it is essentially an impossibility. It explains away 
the major accidents that have occurred621 (and were similarly regard-
ed as essentially impossible before they occurred): The 1979 Three 
Mile Island accident,622 during which 60 tons of the uranium core 
melted but did not release significant radioactivity; the 1986 Cher-
nobyl623 accident, which did release huge amounts of radioactiv-
ity, but the Soviet plant had vulnerabilities not present in US-type 
plants; and the 2011 Fukushima accident,624 which did release large 
amounts of radioactivity and did involve US technology but was 
triggered by an earthquake-tsunami combination that the United 
States has not experienced.

The US nuclear safety guardian, the Nuclear Regulatory Commis-
sion, prides itself on making "risk-informed" safety decisions using 
"probabilistic risk assessment." To decide whether additional pro-
tection is needed, the NRC performs a cost-benefit calculation that 
weighs the benefit of reducing the risk of an accident—radiation-
caused deaths and damage, expressed in dollars—against the cost of 
additional protection, perhaps safety equipment, to accomplish risk 
reduction. The cost of, say, additional equipment, is a comparatively 
firm figure; but the dollar benefit of risk reduction is a very soft 
number, which means the cost-benefit balance is suspect.

There is a more fundamental problem. Consider the NRC’s met-
ric for risk, which underlies its approach to nuclear safety. For an 
agency so devoted to "risk-informed" decision making, the NRC is 
strangely vague about its a definition of risk. It says merely that risk 
has to do with three questions: "What can go wrong? How likely is 
it? What are the consequences?" The key question is how to com-
bine the probability of an accident and the consequences that would 

621. See https://thebulletin.org/2014/04/what-three-mile-island-chernobyl-and-
fukushima-can-teach-about-the-next-one/. 
622. See https://www.nrc.gov/reading-rm/doc-collections/fact-sheets/3mile-isle.
html. 
623. See https://www.iaea.org/newscenter/focus/chernobyl. 
624. See https://www.irsn.fr/EN/publications/thematic-safety/fukushima/Pages/
overview.aspx. 

https://thebulletin.org/2014/04/what-three-mile-island-chernobyl-and-fukushima-can-teach-about-the-next-one/
https://thebulletin.org/2014/04/what-three-mile-island-chernobyl-and-fukushima-can-teach-about-the-next-one/
https://www.nrc.gov/reading-rm/doc-collections/fact-sheets/3mile-isle.html
https://www.nrc.gov/reading-rm/doc-collections/fact-sheets/3mile-isle.html
https://www.iaea.org/newscenter/focus/chernobyl
https://www.irsn.fr/EN/publications/thematic-safety/fukushima/Pages/overview.aspx
https://www.irsn.fr/EN/publications/thematic-safety/fukushima/Pages/overview.aspx
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ensue. In practice, the NRC analysts take risk to be the probable, or 
average, loss per year—that is, the product of the probability of a 
particular accident and the consequences (computer-estimated ra-
diologically caused deaths and contaminated land, expressed in dol-
lars). (This is by no means the only possible way to express a risk 
goal. One may, for example, choose a figure of merit that puts more 
emphasis on reducing consequences, which the NRC leaves open-
ended.)

Average risk can be a useful measure in situations where there is 
plenty of data (for example, accidents at an intersection, used in 
deciding whether to put a traffic light or stop sign there). It is not, 
however a realistic figure of merit where data are lacking. Nor is 
the average risk the number that expresses what most people would 
think represents safety.

The main public risk of nuclear power plants comes from rare but 
devastating nuclear accidents. Because data on such accidents is 
sparse, the probability of their occurrence has to be calculated on 
the basis of a model, rather than obtained from experience. More-
over, the extent of an accident and its monetary consequences are 
postulated on the basis of models that are limited by analysts’ imagi-
nation. Who would have imagined, for example, that the Fukushima 
accident would involve several reactors? Or that Japan would sub-
sequently shut down all its other nuclear power plants?

To see how the NRC approach works in detail, take a case the com-
missioners considered a couple of years ago: whether the possibility 
of a severe fire in a reactor spent fuel pool (where highly radioactive 
used fuel is stored) was reason enough to encourage plant owners to 
move spent fuel out of fuel pools into dry cask storage containers as 
soon as possible.

The NRC staff studied the possibility of a fire in US nuclear plants 
similar to the ones that suffered the Fukushima accident. (The Unit-
ed States operates about two dozen such reactors, all over 40 years 
old.) The staff told the commissioners that such a fire could produce 
a radiological release 25 times as great as the release during the Fu-
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kushima accident (and this was not the absolutely worst case). But 
the staff also estimated the probability of such an occurrence to be so 
infinitesimally small that, even multiplied by the dollar value of the 
harm and damage caused by a release 25 times greater than at Fu-
kushima, the annual risk was far below the added cost of removing 
spent fuel from cooling pools earlier than is now required. In other 
words, there was no need to do anything, which was music to the 
ears of the NRC commissioners, who resist imposing any additional 
costs on the financially shaky nuclear industry.

What happened was that the NRC staff multiplied a very large num-
ber by a very small number—each a more-or-less educated guess—
to get a highly uncertain result, which the commissioners then took 
at face value. One of the probability figures on the staff table of 
results (the chance of a cancer fatality within 10 miles of the plant) 
for a particular configuration is presented as 2 trillionths per year 
(2×10-12). Or, to put it another way, if a plant kept operating forever 
in that configuration, the accident might happen about once in 500 
billion years. That’s once in 30 lifetimes of the universe. Do such 
numbers mean anything?

Curiously, from the chairman on down, the NRC misstates the legal 
standard for its safety decisions. The NRC and its staff claim their 
job is to provide "reasonable assurance of adequate protection," 
whereas the standard in the Atomic Energy Act is "adequate pro-
tection." Under the law, their job is to provide adequate protection, 
period. Do the commissioners think the extra cushion of "reasonable 
assurance" justifies weaker regulation?

To return to the Price-Anderson Act: As we’ve seen, a catastrophic 
accident would render the US self-insurance scheme for nuclear 
power plants pretty much irrelevant. But the indemnification of all 
industry participants would remain highly relevant: The industry 
would be free of any liability for offsite death or damage, whereas 
the victims would have to go hat in hand to Congress for restitution. 
This is an enormous subsidy—consider, again, the $750 billion and 
counting tab for Fukushima—that the federal government provides 
the nuclear industry, one without which not a single US nuclear 
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power plant would or could operate. Freedom from liability also has 
had a perverse effect on nuclear safety. Without the liability protec-
tion of Price-Anderson, industry incentives to develop nuclear de-
signs safer than light water reactors would surely have been higher.

Freedom from liability was put into law in the 1950s to get the US 
commercial nuclear power industry off the ground. It was meant to 
be temporary, until industry and insurers got some experience with 
the new technology. But even as time went on, industrial organiza-
tions like General Electric and Westinghouse would not participate 
in the civilian nuclear program if they risked responsibility for off-
site damage from a nuclear plant accident.

This government guarantee was an understandable demand at the 
outset of the nuclear age, when the risks of nuclear power were un-
clear and maybe a little scary. But it’s now half a century later, and 
the NRC commissioners tell us that probabilistic risk assessment is 
a highly developed tool. They urge their staff to make greater use 
of it in making regulatory decisions. Yet the vendors continue to 
maintain their insistence on freedom from liability for offsite con-
sequences.

If you accept the NRC accident estimates, the risk the vendors 
would run without an exemption from liability would be very small, 
and likely a lot smaller than other corporate risks they routinely run. 
What is clear is that the nuclear firms—the largest of which possess 
an understanding of nuclear safety far beyond that of the public—
do not believe the NRC safety conclusions that the risk of a cata-
strophic nuclear accident is infinitesimal. Nor do they accept that 
probable risk—probability of an accident times the consequences, 
were one to occur—as the right measure of risk to their companies. 
They don’t want to risk their companies, period.

If they don’t believe the NRC numbers, why should the rest of us ac-
cept them? Why shouldn’t we have the same protection from physi-
cal harm that the nuclear industry has from financial liability? And 
just as the nuclear vendors will not participate on terms that do not 
include indemnification from the overwhelming cost of a severe ac-
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cident, so should the public have the analogous power to only accept 
future nuclear designs that can demonstrate that they preclude off-
site harm. And the designs should demonstrate that level of safety in 
a clear way, based on physical principles, not on complicated proba-
bilistic calculations put forward by interested parties.

Such new designs would eliminate the current dilemma of a fed-
eral nuclear self-insurance scheme that cannot, as a practical matter, 
cover the financial consequences to the public of catastrophic nucle-
ar power plant accidents. But how to get there? One of the disincen-
tives is the Price-Anderson Act’s limitations on industry liability for 
offsite accident consequences. That should get phased out.
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