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1. Preface

In July 1998, in the United Kingdom’s Strategic Defence Review, George Robertson, the Secretary of State for

Defence stated:

“. .. The government wishes to see a safer world in which there is no place for nuclear weapons. Progress
on arms control is therefore an important objective of foreign and defence policy . . . The effectiveness
of arms control agreements depends heavily on verification. The United Kingdom has developed particu-
lar expertise in the monitoring of fissile materials and nuclear tests. We plan to add to this by developing
capabilities which could be used to verify reductions in nuclear weapons, drawing on the expertise of
the Atomic Weapons Establishment at Aldermaston. This will begin with a study lasting some 18 months

to identify the technology, skills and techniques required and what is available in this country.”

Immediately, the UK Government turned these words into action. At the 2000 Nuclear Non-Proliferation
Treaty (NPT) Review Conference, the UK presented the findings of that study and announced a research
programme on verification aimed at developing the techniques required to address the issues associated with
verifying the dismantlement of nuclear weapons.

At the 2005 NPT Review Conference, the UK submitted a working paper on the verification of nuclear
disarmament. In that paper, the UK took the research a step further, offering collaborative work with a non-
nuclear-weapon state (NNWS) to examine the dismantlement verification challenges of engagement between
a NNWS and a nuclear-weapon state (NWS). This was an unprecedented and ambitious initiative, designed
to improve confidence in the commitment of the UK as an NWS to the process of disarmament.

However, overall, the 2005 RevCon was widely perceived to be a failure. Unlike the recently concluded
2010 RevCon, no final outcome document or action plan was agreed. Among the reasons for that failure was
a widely held view that the NWSs had gone cold on their nuclear disarmament obligations. The ‘grand bargain’
that is the foundation of the NPT came under great pressure. In particular, confidence was waning in the
NWSs commitment to end the nuclear arms race and eventually to disarm.

It was in that context that, in May 2006, on my appointment to the role of Secretary of State for Defence,

I assumed the awesome, but shared, responsibility for our country’s nuclear deterrent. The challenge that Margaret



Beckett, as Foreign Secretary, and I faced was to help re-energise the international consensus that underpinned
the NPT and to renew and refresh the treaty itself by strengthening each of its three pillars: non-proliferation,
disarmament and peaceful uses of nuclear energy. Together, we set out a strategy of international leadership
on these issues. We set out our vision, subsequently endorsed by President Obama, of a world free of nuclear
weapons as a vital political goal in its own right, as ultimately the only means to be absolutely certain that
nuclear weapons would never be used again. We acknowledged that to unite the international community
against proliferation, the nuclear-weapons states needed to be seen to push forward on disarmament, and we
reiterated the critical necessity of transparent verification to the process of eliminating nuclear weapons.

It was in the context of the post-2005 RevCon challenges, that in 2007, Norway joined the UK to progress
a programme of work on the verification of dismantlement. As a result, the UK-Norway Initiative (UKNI)
was born. The UKNI is a unique collaboration between a NWS and a NNWS; the first time that a NWS
and a NNWS have carried out such joint work. As this report makes clear, the Initiative provided participants
with a unique opportunity to appreciate the challenges faced by a NN'WS and NWS in such a collaboration.
Only with such an appreciation and a recognition of the need for trust and confidence-building can states
parties to the NPT hope to move beyond their stovepipes and come together in their joint obligations under
Article VI of the Treaty.

As important, and as unique, has been the involvement in this Initiative of VERTIC. The pedigree of
VERTIC as an independent organisation in promoting effective verification in the implementation of inter-
national agreements has enhanced greatly the credibility and transparency of the work.

The work of the UKNI catalogued in this report is but the latest small step along a long road. The chal-
lenges of such collaboration having been identified, the UK and Norway must continue to work together to
develop their joint work on the basis of what has been learned to date.

The context for the publication of this report and for that continuing challenge is significantly different
from the context when the UKNI was born. The 2010 NPT Review Conference is widely regarded as a signifi-
cant success, not least because a final document setting out recommendations for follow-on actions, among other
things, was agreed by consensus. Despite a sense that the NPT regime is now back on track, there is little room
for complacency. It is the implementation of the agreed non-proliferation and disarmament actions that will be
the measure of success of the 2010 Review Conference. In the words of Ban Ki-moon, the UN Secretary
General, in his address to the 2010 NPT Review Conference on 3 May: “We need more examples of what can
be achieved — not more excuses for why it is not possible.” The UKNI, while in the greater scheme of things

quite modest, is a fine example of what can be achieved when political leadership is consistent and sustained.

— Lord Browne of Ladyton, UK Secretary of State for Defence (2006—2008)
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2. Introduction

When VERTIC undertook to write up its observations on the so-called UK-Norway Initiative on verified war-
head dismantlement its staff imagined a straightforward report filled with details on the Initiative, but not
much else. Over time, however, it became clear that the only way to grasp the Initiative’s significance was to
place it within its proper context. The UK-Norway Initiative was not the first effort to look into dismantle-
ment verification; nor will it be the last. Comparing the Initiative’s strengths and limits with initiatives of the
past seemed a good way to highlight its unique features, to explore which verification solutions might work
in real-world scenarios, and to identify gaps in the current body of research.

The report evolved into a story, almost a limited history of inspection exercises over the last fifty years. It
almost became a history of nuclear arms control verification itself, charting strands of thinking from the
height of the Cold War to present day. It was felt that the rich historical experience of previous research into
dismantlement verification has not been accorded the attention it deserves, nor ever consolidated in one place.
For a casual observer looking at any one example in isolation, this wider body of knowledge could be easily
missed. The report is based on a wide variety of different primary and secondary, government and non-
governmental, sources—some recently declassified. Aside from a few instances of personal communication
with involved participants, all sources consulted for this report are freely available in the public domain.

Surprisingly perhaps, in light of the stakes involved, there has not always been a sense of urgency sur-
rounding research on nuclear warhead verification. Given the many tens of thousands of nuclear weapons in
existence during the long decades of the Cold War the world is remarkably fortunate that such devices have
only ever been used twice in anger. The shocking destructive power of the atomic bombs dropped on Hiroshima
and Nagasaki in August 1945, forerunners to the vastly more powerful thermonuclear weapons developed and
tested as the post-war chill of US-Soviet rivalry set in, revealed in the starkest and most brutal of fashions
that mankind truly had become, as Robert Oppenheimer reportedly once said, a ‘destroyer of worlds’. Never in
the field of human conflict, as Winston Churchill might have put it, was so much suddenly at the mercy of
so few.

Science and technology brought nuclear weapons into existence. And science and technology will have an

important role in their abolition. But science and technology can do little to change the political conditions



for disarmament. Indeed, one will often hear arguments to suggest that nuclear disarmament is dependent
on a fundamental shift in world affairs. That somehow the likelihood of large-scale conventional war has to
be significantly lessened, or even outright eliminated, before nuclear disarmament can come about. Proponents
of this way of thinking often claim that nuclear weapons’ deterrence value—the rational knowledge that aggres-
sion will lead to the certain annihilation of the aggressor—has helped preserve a relative peace among nations
since the Second World War. Nuclear disarmament may not be desirable, they argue, if it comes at the expense
of world peace. And while there is no way to prove this argument (as there is no way to disprove it), it is
probably fair to assume that most policymakers in the nuclear-armed states of the world would prefer known
stability over potential instability.

Similarly difficult logic problems exist in the realm of verification. Ever since the days of Jerome Weisner,
science advisor to Presidents Kennedy and Johnson, it has commonly been assumed that verification demands
will increase as nuclear stockpile numbers fall. In 1961, Weisner argued that as zero approached, the quantity
of undisclosed weapons and militarily-significant amounts of fissile material would get progressively smaller
and verification demands progressively, and correspondingly, larger. “This argument is certainly intuitively
appealing’, note James Acton and George Perkovich of the Carnegie Endowment for International Peace in
their 2008 study Abolishing Nuclear Weapons.' Indeed, it is a point repeated so often by so many as to have
become almost a truism. As David Cortright and Raimo Vayrynen wrote recently: ‘It is clear that progress
towards nuclear zero will require more intrusive methods of verification . . . The closer the world moves towards
nuclear zero, the greater the degree of transparency and openness that will be required from all governments.”
It is a logical point. In reality, however, while stockpile numbers have fallen significantly since the end of the
Cold War verification demands have swung back and forth.

Consider the three major US-Russian arms pacts of the last two decades. The 1991 Strategic Arms Reduction
Treaty (START) brought with it a diverse and complex set of verification provisions. The 2002 Treaty on
Strategic Offensive Reductions (SORT) contained no verification provisions whatsoever. More recently, with
the 2010 ‘New START” accord, the tide has turned once again, bringing stringent verification back into
fashion. So while Jerome Weisner’s rationale is sound enough in theory, arms control and disarmament prac-
tice, thus far, seems to tell a story all of its own.

Verification exercises such as the UK-Norway Initiative, however, do not take broader philosophical ques-
tions into consideration. Rather, they tend to look at a rather narrowly defined flow of events—the movements
of fissile materials or weaponry—and attempts to identify measures by which such flows can be made more
transparent. This is always done through an apolitical scientific exchange. ‘Scientists can talk’, their participants

may say, ‘while the politicians quarrel’.
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Scientists have a mixed impact on arms control processes. Sometimes, their attempts to ‘depoliticise
verification’, as Nancy Gallagher puts it in her seminal study 7he Politics of Verification, merely represent
‘cynical strategies employed to gain a stronger bargaining positioning’. Sometimes, however, their efforts are
‘sincere attempts to show that scientists from both sides could agree on some verification questions.” Science
and technology cannot exist in a political vacuum, she argues. “Without reliable political guidance . . . tech-
nical experts had either to avoid core controversies or to propose solutions that made sense given their own
assumptions but that lacked support from policy makers who thought differently about arms control and
verification’.’ In many cases, however, scientific and technical endeavours help to light the path toward verified
nuclear disarmament.

On which point, it should be recalled that, while the dismantlement of warheads is one thing, verification
of dismantlement is quite another. As a means of building trust and confidence between states, however,
dismantlement is of limited value unless it is done in a transparent and verifiable manner. And herein lies a
problem that will become a running theme throughout this report: how to balance verification needs and
inspector confidence with the reality that, for reasons of national security and non-proliferation, nuclear
weapons and weapons complexes operate under thick cloaks of secrecy. Given these factors, and the significant
differences between the weapons complexes and dismantlement processes of different nuclear-armed states
(broad commonalities notwithstanding), developing verification methodologies for warhead dismantlement
is no small feat.

Studies of dismantlement verification examined in this report go back many decades. They are presented
chronologically, like a historical study, before finishing with a description of the UK-Norway Initiative. Readers
only interested in the UK-Norway Initiative can of course skip ahead, but will in doing so miss the lessons
learned from previous initiatives. All work presented in this report builds on the work of predecessor initia-
tives. Recent initiatives disregard those aspects of past exercises that did not work, while they repeat and refine
those aspects that did.

In designing verification exercises, believable scenarios are crucial. To a considerable extent, exercise out-
comes are directly dependent on the scenario itself. The more realistic the scenario is, the more valuable its
outcomes will be. A scenario designer has to understand and recreate real-life conditions for the exercise
participants. For nuclear disarmament exercises this involves grasping the nature of a ‘treaty limited item’ as
well as the environment that the exercise will take part within. This is not a challenging problem if a nuclear-
weapon state is running an exercise within real facilities with security-cleared personnel. However, creating
the environment becomes more difficult if uncleared personnel are involved, especially if those personnel are

from another state. Creative thinking is then called for. One solution is to create an unclassified environment



that simulates a classified one (this solution was preferred by the UK-Norway Initiative). Realism is maintained
by creating artificial classifications on the exercise site itself, and by creating a fictitious treaty limited item.
Both the site and the item must share essential attributes (such as classified properties or features) with the real
sites and items, but can otherwise take any shape or form.

The UK-Norway Initiative invested considerable time and effort in creating a believable training ground.
Its participants did so by reviewing real dismantlement processes, and then by selecting and recreating features
that were believable enough for exercise purposes, but which contained no real-life classified properties. In a
similar fashion, this report begins with an overview of real dismantlement processes. It is designed to give a
flavour of the setting, and does not purport to be an authoritative description of the processes themselves.

The next section of the report then reviews a number of significant verification exercises that, in one way
or another, have influenced VERTIC’s thinking throughout its participation in the UK-Norway Initiative.
It should be mentioned at this point that this report does not necessarily reflect the thinking of the UK or
Norwegian officials who took part in the project. This report starts with exercises that are nearly fifty years
old, and moves forward in time from that departure point.

Back in the 1960s, then, at the height of the Cold War, the United States undertook a little-publicised
verification exercise known as Field Test FT-34, geared heavily toward developing metrics for concepts such
as verifiability and intrusiveness. With meticulous attention to detail, scientists and military men working
across four different US nuclear sites charted the probabilities of diversion and of revealing classified informa-
tion at various levels of inspection intrusiveness. Some of the project’s conclusions are intuitive and reappear
in later studies (such as the increase in inspector confidence with increasing levels of access). Others, such as
the exponential rise in the number of classified items revealed as access levels increase, are more distinctive.
But all highlight the importance of carefully managing any inspector access to dismantlement facilities.

The ‘Black Sea Experiments’ conducted in the late 1980s were a verification exercise anomaly. In these
instances, US non-governmental scientists were allowed to get close to an operational warhead, located on
an active service Soviet naval vessel. What was spectacular about the exercise was that it allowed full measure-
ments on the warhead in question. No attempts were made to filter the measurement through a so-called
‘information barrier’ or to otherwise use a ‘blinded” sensor. While the Black Sea Experiments had no sequel,
and arguably would not be allowed to transpire today, they clearly show that a state’s tolerance to intrusive-
ness shifts over time.

Some years later, in 1997, a study by the US Department of Energy concluded that moderate inspector
confidence in the dismantlement of a nuclear warhead is achievable without the need for two sides to engage

in an exchange of classified information. But while a generally positive report, it raised an interesting problem
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also: namely, that determining whether an item presented for dismantlement is in fact a genuine warhead is,
on balance, very difficult. Chain-of-custody of the object may have to be established very early on, it sug-
gested, perhaps even as early as deployment sites, if this uncertainty is to be overcome. This observation would
later reappear in the UK-Norway Initiative itself.

Around the same time as the Department of Energy’s deliberations, the joint Trilateral Initiative between
the US, Russia and the International Atomic Energy Agency (IAEA) was exploring the concept of the infor-
mation barrier—a device that would allow nuclear-weapon states to invite JAEA inspectors to take measure-
ments of nuclear weapon components without gaining access to classified design information. Interestingly,
the same measurements had been allowed in the Black Sea Experiments without this technology. Information
barrier technology was designed to provide simple ‘pass/fail’ readings based on a set of unclassified, pre-agreed
attributes of an item under inspection. For six years work amongst these three parties continued, before the
project was wound down in 2002—but the legacy and obvious potential of the information barrier lived on,
resurfacing once again as part of the UK and Norway’s joint efforts.

As the Trilateral Initiative was drawing to a close, the Atomic Weapons Establishment (AWE) in the United
Kingdom was embarking upon its own dedicated arms control verification programme. Over time, this
programme developed into a structured research agenda that directly contributed to the UK-Norway Initiative’s
birth. A report of its consolidated findings, presented in the form of a working paper to the 2005 Nuclear
Non-Proliferation Treaty (NPT) review conference, firmly established the UK as the most forward-leaning of
all the nuclear-weapon states in the field of nuclear disarmament verification research.

In the aftermath of that ill-fated review conference, the UK and Norway came together—with the assist-
ance of VERTIC—to establish a joint research programme looking into the technical requirements of warhead
dismantlement verification in the unique context of nuclear-weapon state (NWS) and non-nuclear-weapon
state (NNWS) cooperation. A sizeable portion of this report is devoted entirely to the Initiative. As noted
above, readers not interested in the conclusions of earlier verification efforts may skip ahead, as previous sec-
tions can be read more or less as stand-alone contributions.

Verified warhead dismantlement will inevitably form an essential aspect in fulfilling multilateral disarma-
ment obligations undertaken as part of Article VI of the Nuclear Non-Proliferation Treaty (NPT). It is in this
context that the UK-Norway Initiative got underway. In part, the UK-Norway Initiative was envisioned as
a confidence-building measure to narrow the gap between NWS and NNWS on disarmament issues, in a
period of mounting scepticism about NWS’s seriousness in relation to their NPT disarmament obligations.

Research under the Initiative proceeded along two strands: one on information barrier technology, building

on research undertaken during the Trilateral years; and one on ‘managed access’ methodologies for inspection



personnel. One of the stand-out features of the Initiative was its exploration of real-world solutions through
the holding of simulated exercises to test verification methods and techniques in realistic settings and iden-
tify areas where further research was required.

In organising the Initiative along these strands, it sought to tease out lessons from the interaction of NWS
and NNWS on the verification of warhead dismantlement. And as the first example of collaboration between
a nuclear and a non-nuclear-weapon state on the verification of warhead dismantlement, the UK-Norway
Initiative broke important new ground. The results were encouraging, suggesting that NWS-NNWS coopera-
tion in this specific area of nuclear arms control is not only possible but useful also. Moreover, nothing in the
Initiative led to a conclusion that the verified dismantlement of nuclear warheads is not a technically feasible
goal within acceptable levels of confidence.

The final part of the report is dedicated to conclusions drawn both from the Initiative itself and from all

those studies that went before, so attempting to put the UK-Norway Initiative in its proper context.
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3. Inside the Dismantlement Process

To understand dismantlement verification needs and procedures, it is first helpful to understand what, in a
general sense, the dismantlement process itself entails. Although most nuclear weapons follow the same gen-
eral design principles, there is no single blueprint according to which a nuclear weapon must be built. Nuclear
arsenals nowadays consist of weapons of varying types, classes and designs. Moreover, diversity in design also
extends across the world’s various nuclear-armed states. Most modern nuclear weapons, particularly those in
arsenals of the five NPT-recognised nuclear-weapon states, work by imploding a spherical ‘pit’ of fissile mate-
rial—the ‘primary’ stage—in order to induce fusion in an adjacent ‘secondary’ chamber packed with fusion fuel.
Typically constructed of highly enriched uranium and/or plutonium, compression of the pit is achieved through
the simultaneous detonation of an outer shell of high explosive lenses. In contrast, some nuclear weapons
follow a more simple design, relying only on fission in the pit. In other words, these devices, such as the pair
of weapons dropped on Japan and those developed (and subsequently dismantled) by South Africa, do not
contain a secondary. North Korea’s nuclear explosive devices are also thought to be based on fission alone.*

Given the many shapes and sizes in which nuclear weapons come, dismantlement processes are highly
varied—both in the step-by-step process of taking a warhead apart, and in the time required to do so. Moreover,
different countries operate different systems for warhead dismantlement. Despite that, some steps are com-
mon to all dismantlement chains and these will be briefly discussed here.

According to the US Department of Energy, warhead ‘dismantlement’ refers essentially to the separation
of a weapon’s high explosives from its fissile material components.’ The arrangement of nuclear materials,
explosives and various other non-nuclear parts essential to the detonation of a nuclear warhead tend to be
collectively referred to as a weapon’s ‘physics package’. To dismantle a nuclear warhead, the physics package
must first be removed from the bomb casing; only then can its constituent parts be separated and the bomb
disarmed. The following section looks at dismantlement processes in the US and Russia, the two nuclear-
weapon states with most experience in dismantlement, and the two for which information is most available,
though not in any great quantity, in the public domain. This is not to suggest, however, than other states either

do or would follow the same steps and processes.



Differences aside, however, all dismantlement processes will necessarily entail a number of common stages.
First, a warhead must be retired from active service and transported, perhaps via interim storage, to the facil-
ity at which it will be dismantled. At a dismantlement facility, two main operations are carried out: extraction
of the physics package from the weapon’s casing; followed by disassembly of the physics package into fissile
material components, high explosives and other non-nuclear parts. After disassembly of the physics package

is complete, its various components are then disposed of in ways best suited to their type and properties.
Y

3.1 Retirement and transportation to disassembly plant

The first stage in any dismantlement chain is for a weapon to be retired from service. In the US, once nuclear
weapons are retired they are separated from their delivery systems and moved to Department of Defense (DoD)
storage. There, they await collection and transport to the main US dismantlement facility at Pantex, Texas, by
the DOE’s Transportation Safeguards Division.® As soon as weapons are picked up from a Pentagon-run storage
facility, custody passes from the DoD to the DOE.” Weapons arriving at Pantex are taken first to the plant’s
staging area and temporarily placed in one of the storage magazines (earth-covered bunkers) located there.’

Within 72 hours of a warhead’s arrival, gamma spectrometry and/or neutron detection verification is
performed by Pantex staff.? Radiographic safety inspections, to determine the status of newly arrived weapons
and their component parts (e.g. position of switches, status of valves, presence/absence of cracks in the high
explosives, integrity of components), are also conducted prior to the commencement of disassembly.

In Russia, as far as can be deduced, after a retirement decision is made, Russian nuclear warheads are
separated from their delivery platforms and placed inside storage and transportation containers—at which point
custody is transferred to officers of the Russian Ministry of Defence’s 12th Main Directorate, an organisation
responsible for managing nuclear warheads not associated with delivery systems. A batch of retired warheads
is then transported (usually by rail) to a central warhead storage facility. Then, according to a dismantlement
schedule, retired warheads are delivered to an assembly-disassembly facility, where they are kept in a storage/
staging area until dismantlement is ready to begin.

Once a containerized warhead is received at a warhead disassembly plant, facility staft—in the presence of
representatives from the Ministry of Defence and the corresponding warhead design institute—reportedly
open the container, conduct entry radiological control of warhead surfaces and verify documentation. A
decision on whether or not to authorize dismantlement is then made, and if the go-ahead is given, the warhead

enters the actual disassembly chain.”
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3.2 Mechanical disassembly of warheads

The second stage in the dismantlement process is for warheads to be removed from storage and into those
specific locations where mechanical disassembly takes place. Mechanical disassembly generally refers to the
separation of the physics package from the weapons’ casing. In the US, warheads are moved from storage to

disassembly bays to undergo mechanical disassembly, which includes:

* Removal of the warhead from its shipping container

* Removal of non-nuclear components (e.g. parachute canister, tail fins, pre-flight packages etc.)
* Removal of the warhead’s Arming, Fusing & Firing (AF&F) component

* Removal of tritium containers (if not already done), and

* Removal of the nuclear physics package containing the weapon’s nuclear components and high explosives

As mentioned above, however, warhead design features vary between types and it should therefore be noted
that the above list is not all-inclusive, nor do all weapons have all the above components. Typically, two to
four bays are associated with mechanical disassembly for each warhead programme.”

Information available in the public domain on Russian procedures for the dismantlement of their warheads
is, in comparison to the US, even scarcer. What little is known is that the Russian dismantlement process—
which takes place in specialized concrete cells—involves the following steps: (1) separation of the physics package
from the warhead; (2) removal of the primary from the physics package; (3) separation of the fissile materials
contained in the primary and secondary; (4) packaging and temporary storage of fissile materials; and

(5) mechanical disassembly of non-nuclear parts.*

3.3 Disassembly of the physics package

The third stage in the dismantlement process is for the components of a weapon’s physics package to be sepa-
rated out. This includes the further disassembly of the physics package into fissile materials, high explosives
and other components.

In the US, once mechanical disassembly is complete (i.e. once the physics package has been removed),
the physics package is then moved to one of Pantex’s dismantlement cells (or ‘gravel gerties’, as they are more
colloquially known) where the warhead’s high explosives, secondary and pit are separated. After that, the
warhead is considered to be fully dismantled and ceases to exist for accounting, and nuclear explosive safety,

purposes. Not all warheads go from bays to cells, however. Some older warheads (ones lacking the safety



features of their modern cousins) are completely disassembled in cells.” The dismantlement process takes
from five days to three weeks to complete, depending on the type of warhead being dismantled and the
workload of facility staff. High explosive removal alone can take a day or longer per warhead for certain

warhead types.”

3.4 Waste streams and disposition

At this stage, disassembled warhead components have to be disposed of in some manner. In the US, when
the nuclear physics package has been taken apart, extracted nuclear components are placed in storage until

they are ready to be disposed of or transported to other DOE weapons complex facilities around the country.

Figure 1 The warhead dismantlement process in the USA
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Figure 2 A hypothetical scenario of warhead dismantlement in Russia
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Secondaries are sent to the Y-12 plant in Tennessee for final disassembly and pre-disposition storage.”® Sealed
plutonium pits are placed inside steel storage containers and moved into storage at Pantex.”” All other parts
removed from dismantled warheads, if not intended for re-use, are categorized, disfigured and/or rendered
unusable (if required to satisfy classification and/or non-proliferation concerns), and staged for disposal.”
(These efforts require significant portions of the Pantex site, totalling more than 14,000 square metres). High
explosives are destroyed through open-air burning on-site at Pantex.

In Russia, after interim storage at dismantlement plants, containers holding recovered HEU and pluto-
nium components are moved to fissile material complexes where HEU components are reduced to metal
shavings and converted to purified uranium oxide powder, which is then transferred to other facilities for
fluorination and down-blending.” Plutonium, on the other hand, likely remains in storage pending its dis-
position as plutonium-uranium mixed oxide fuel in nuclear power reactors. Non-nuclear components that
were in direct contact with fissile materials are cemented inside containers and disposed of on-site. Other
non-nuclear components are ‘sanitized’ (i.e. deformed), then recycled or disposed of. As in the US, extracted

high explosives are destroyed through burning.>
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4.The Early Days: Field Test 34 (1967)

Over the course of a four-month period from 21 June to 20 October, 1967, the US Department of Defense
(DoD) and the US Arms Control and Disarmament Agency (ACDA) conducted a joint investigation into
the ‘Demonstrated Destruction of Nuclear Weapons’, a project designated Field Test FT-34. Its purpose, as
set out in the test’s declassified Final Report,” ‘was to develop and test inspection procedures to monitor the
demonstrated destruction of nuclear weapons.” This was in line with US proposals around at the time to
transfer up to 60,000 kilograms of weapons-grade uranium-235 to non-weapons uses.”* The test (undertaken
as part of the DoD and ACDAs jointly funded Project Cloud Gap)* was an investigation of inspection meth-
odologies that made use of radiation detection equipment, X-ray plates of weapons and laboratory analyses
of extracted fissionable material.

FT-34 was conducted across four US Atomic Energy Commission (AEC) plants—DPantex (Texas), Rocky
Flats (Colorado), Paducah (Kentucky) and Y-12 (Tennessee)—and involved 40 nuclear weapons scheduled for
normal retirement as well as 32 fakes.* Since there was (and still remains) no single facility in the US where
all operations associated with the retirement and dismantlement of nuclear weapons took place it was necessary
to spread the test over the four separate locations—a strategy not without its logisti