China’s Nuclear Weapons and Fissile Materials Holdings:
Uncertainties and Concerns

By
Henry Sokolski
Executive Director
The Nonproliferation Policy Education Center
www.npolicy.org

Testimony before the U.S. Economic and Security Review Commission
“Developments in China’s Cyber and Nuclear Capabilities”
March 26, 2012
George Mason University, Manassas, VA

Mr. Chairman, members of the commission, I want to thank you for allowing me to
testify before you today on the question of what China’s nuclear weapons materials
holdings and production might be and what their security implications might be.

Some of What We Know
As is noted in the most definitive current, public assessments of Chinese fissile materials
assets and production capabilities, 2010 Global Fissile Material Report, there is little
official information about China’s nuclear arsenal. One can speculate but, as this analysis
explains,
Without knowledge of the operating history and power of China’s plutonium-production
reactors and the capacities of its uranium enrichment plants, any estimates of
China’s fissile material stocks will necessarily have great uncertainties.1

China, unfortunately, keeps nearly all information about its stocks of fissile materials and
nuclear weapons secret. Unlike the other four other permanent members of the United
Nations Security Council, China has made no declaration of how much fissile material it
has in excess of its military requirements or announced whether or not it has ceased
production of weapons plutonium or uranium.
Regarding current production of enriched uranium, China is known to operate several
relatively new Russian-designed uranium centrifuge enrichment plants and an indigenous
centrifuge plant that are believed together to be capable of producing roughly 2 million
separate work units (SWUs) per year.2 The International Panel on Fissile Materials offers
a conservative estimate that China has 16 tons of weapons grade uranium (plus or minus
4 tons) – enough to make between roughly 1,000 (crude first-generation design) and
3,000 (advanced design) nominal 20-kiloton explosive devices.3
As for plutonium, it is unclear to what extent, if any, China has dismantled its
existing military plutonium production plants but it is believed to have shut them down.
Precisely when they were shut down and precisely how much plutonium they produced is
not known. The most definitive, public estimates of how much plutonium China has
produced presume that the plants in question, which have not been visited, are “like” ones
that China built underground for reserve production and has recently put on public
display.4
As a result, estimates of how much separated plutonium China has on hand are hardly
hard and fast. If one assumes even the most conservative estimates made in the
International Fissile Material Panel report of 2011 (i.e., 1.8 tons), though, China could
build an arsenal of as many as 450 crude plutonium devices and roughly twice as many
advanced designed plutonium warheads.5
As for electrical power plutonium activities, China currently has a pilot reprocessing
plant that can separate plutonium from spent fuel and is planning on having AREVA
build it a much larger plant capable of separating nearly 1,000 crude bombs’ worth of
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plutonium annually. China wants to site this reprocessing plant adjacent to a major
nuclear military production facility at Jiayuguan.

Some of What We Don’t
Just from this brief discussion, it is easy to see how difficult pinpointing precisely how
many nuclear warheads China has, how many it might build with the non-militarized
nuclear materials it has on hand, and how many it might be able to build in the future. To
cope with these difficulties, the most popular estimates, which cluster close to 200
deployed nuclear weapons, depend heavily on how many nuclear missiles China has
deployed. A single, large, thermonuclear warhead is assumed for each observed longrange nuclear missile. A few gravity bombs for bomber delivery are added along with a
handful of spares.
Much is presumed here. Among the assumptions are that there are no missile reloads for
any of growing number of Chinese mobile missile launchers, that most of the growing
number of long-range Chinese cruise missiles are solely conventional, that there are no
Chinese tactical nuclear weapons, and that the Chinese have fielded mostly or entirely
large, thermonuclear warheads that use large amounts of fissile material rather than
smaller, less fissile consumptive designs.
All of these assumptions may or may not be warranted. At a minimum, we risk
confusing ourselves by emphasizing only the most optimistic assumptions. Recently, one
of the nation’s leading experts on Chinese nuclear forces knocked down concerns that
China might have 3,000 deployed warheads. He explained, in some detail, why
theoretically the Chinese could have no more than 1,660 nuclear weapons, i.e., roughly
the number of warheads the U.S. currently has deployed. His analysis, of course, was
intended to reassure. Yet, it is difficult to see how such a wide range of uncertainly could
do anything but rattle.6

What to Worry
As the U.S. and Russia try to reduce or contain their nuclear weapons deployments, most
other nuclear weapons states (France, UK, Israel, Pakistan, India, North Korea) would
require at least one to three decades of continuous, flat-out military nuclear production to
catch up even to U.S. and Russian reduced nuclear weapons numbers. It is quite clear,
moreover, that none of the listed states have yet set out to meet or exceed the U.S. or
Russian nuclear weapons deployments as a national goal.
China, however, is a different matter. It clearly sees the U.S. as a key military
competitor in the Western Pacific and in North East Asia. It also has had border disputes
with India and historically has been at odds militarily with both it and Russia. China has
actively been modernizing its nuclear-capable missiles to target key U.S. and Indian
military air and sea-bases with advanced conventional munitions and is developing
similar missiles to threaten U.S. carrier task forces on the open seas. In support of such
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operations, China is also modernizing its military space assets, which include military
communications, command, surveillance, and imagery satellites and an emerging antisatellite capability.7
Would China want to ramp up its nuclear weapons capabilities? We don’t know.
In its official military white papers since 2006 and in other forums, Chinese
officials insist that Beijing would never be the first state to use nuclear weapons and
would never threaten to use them against any nonnuclear weapons state. China also
supports a doctrine that calls for a nuclear retaliatory response that is no more than what
is “minimally” required and to use nuclear weapons only for its defense.8
Most Western Chinese security experts have interpreted these statements to mean
Beijing is only interested in holding a handful of opponents’ cities at risk, which, in turn,
has encouraged interpreting uncertainties regarding Chinese nuclear warhead
deployments toward the low end.
What China’s actual nuclear use policies might be, though, is open to debate. As
one analyst recently quipped, with America’s first use of nuclear weapons against Japan
in 1945, it is literally impossible for any country other than the U.S. to be first in using
these weapons. More important, Chinese officials have emphasized that Taiwan is not an
independent state and that under certain circumstances it may be necessary to use nuclear
weapons against this island “province.” Finally, there are the not so veiled nuclear
threats that senior Chinese generals have made against the United States if it should use
conventional weapons against China in response to a Chinese attack against Taiwan
(including the observation that the U.S. would not being willing to risk Los Angeles to
save Taipei).9
It is fair to note that how willing China is to use its nuclear weapons is more
important than how many nuclear weapons it may have. Yet, a country’s willingness to
risk or engage in nuclear conflict may well turn on calculations of how many targets it
might be able to destroy in a nuclear first strike and how many of its nuclear systems
might survive after an adversary has attempted to strike back. In these matters, quantity,
to paraphrase Stalin, may have a quality all of its own.
Does China only have 200 or so nuclear weapons? Perhaps. But if nuclearcapable missile deployments is the current driver of how many nuclear weapons China
has deployed, perhaps not. The Chinese, after all, claim that they have built 3,000 miles
of tunnels to hide China’s missile forces and related warheads and that it continues to
build such tunnels.10 If we can’t see all of the nuclear-capable missiles China might
have, there’s a chance it may have more than we currently assume. If, in turn, the
number of such missiles is a major driver of Chinese nuclear warhead deployments, the
later number could be much higher than most assume.
How much larger? We don’t know. It is in our interest, however, to find out.
Indeed, the first issue such uncertainty raises is how sound current U.S. and
Russian nuclear modernization and missile defense plans are. It hardly would be in
Washington’s or Moscow’s interest to let Beijing believe it could risk using Chinese
conventional forces (including China’s growing fleet of conventional missiles) against
Taiwanese, Japanese, American, Indian, or Russian targets because China’s nuclear
forces could out deter Russian or American nuclear forces.
Another question a large Chinese nuclear strategic force would raise is how it
might impact Washington’s and Moscow’s current strategic arms negotiations. How
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eager would the U.S. and Russia be to make much deeper nuclear weapons cuts if they
thought China might, as a result, end up possessing more deployed weapons than either
Washington or Moscow? Appendix I (below) suggests why this might be a worry. If so,
wouldn’t we have to factor China into our arms control calculations?
Finally, there is the question of how China’s nuclear arsenal and potential ramp
up capabilities might impact the nuclear activities of states besides the U.S. and Russia.
Interested Parties
Japan would certainly be one neighbor to watch. It already has nearly 2,500
weapons worth of separated plutonium on its soil that it was supposed to use to fuel its
light water reactors and fast reactors. Now, however, Japan has decided not to build
more nuclear power reactors domestically. It also is reviewing the merits of continuing
its fast reactor efforts, a program that is technically premised on Japan expanding its
current domestic fleet of light water reactors.
A related and immediate operational question is whether or not Japan will bring a
$20 billion civilian nuclear spent fuel reprocessing plant capable of producing 1,000
bombs worth of plutonium a year at Rokkasho on-line as planned in late 2012. This plant
and Japan’s plutonium recycling program can be tied to internal Japanese considerations
in the late 1970s and early 1980s for developing a plutonium nuclear weapons option.
Although this plant is not necessary for the management of Japan’s spent fuel, the
forward costs of operating it could run as high as $100 billion over its lifetime.11
In light of the questionable technical and economic benefits of operating
Rokkasho, it would be difficult for Tokyo to justify proceeding with this plant’s operation
unless it wanted to develop an option to build a nuclear weapons arsenal. What, then,
would one have to make of a Japanese decision to open Rokkasho if this decision came
on the heels of news that China actually had many more nuclear weapons than was
previously believed?
South Korea, which has attempted to get its own nuclear weapons at least once,
and is asking the U.S. to back Seoul’s efforts to separate “peaceful” plutonium from U.S.origin spent fuel in Korea, is sure to be watching what Japan decides. After North
Korea’s sinking of the Cheonan and the bombardment of Yeonpyeong Island, South
Korean parliamentarians called for a possible redeployment of U.S. tactical nuclear
weapons. Washington, however, rejected this request.12 This raises the worry that Seoul
might again consider developing a nuclear weapons option of its own. South Korea
already has its own nuclear-capable rockets and cruise missiles. How North Korea might
react to South Korea developing a nuclear weapons option is anyone’s guess.
In addition to Japan and South Korea possibly reacting negatively to news of a
Chinese nuclear ramp up, there is India. It already has hedged its nuclear bets with plans
to build five unsafeguarded plutonium-producing breeder reactors by 2020 and by laying
the foundations of an enrichment plant that may double its production of weapons-grade
uranium.13 It too has roughly 1,000 bombs worth of separated plutonium it claims it can
convert into nuclear weapons. It also has pushed development of a nuclear submarine,
submarine launched ballistic missiles, missile defenses, and long-range cruise missiles.
Late in 2011, it announced it was working with Russia to develop a terminally guided
intercontinental ballistic missile in order to off-balance Chinese medium range ballistic
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missile deployments near India’s borders.14 India has never tried to compete with China
weapon-for-weapon but if Chinese nuclear warhead numbers were to rise substantially,
India might have no other choice but to try.
Pakistan, of course, will do its best to keep up with India. Since Islamabad is
already producing as much plutonium and highly enriched uranium as it can, it would
likely seek further technical assistance from China and financial help from its close ally,
Saudi Arabia. Islamabad may do this to hedge against India whether China or India build
their nuclear arms up or not. There is also good reason to believe that Saudi Arabia
might want to cooperate on nuclear weapons related activities with Pakistan to help Saudi
Arabia hedge against Iran’s growing nuclear weapons capabilities.

What to Do

Clarify What Offensive Strategic Military Capabilities China Has or Will Have
In the first instance, this means clarifying precisely what strategic nuclear forces
China has deployed and is building. Beijing’s recent revelations that it has built 3,000
miles of deep tunnels to protect and hide its dual-capable missiles and related nuclear
warhead systems more than suggests the need to review our current estimates of Chinese
nuclear-capable missile and nuclear weapons holdings.
It also would be useful to know what China is planning to do to expand its
existing nuclear forces. How much military fissile material does China currently have on
hand? How likely is it that it has or will militarize or expand these holdings? How many
missile reloads does China currently have and is planning to acquire? Have or will the
Chinese develop multiple warheads for its missiles? If so, for which missile types and in
what numbers? How many nuclear and advanced conventional warheads is China
deploying on its missiles, bombers, submarines and artillery? What are its plans for using
these forces? How might these plans relate to China’s emerging space, missile defense,
and anti-satellite capabilities and its conventional long-range missile force? All of these
questions and more deserve review unilaterally, in classified and unclassified annual
assessments, with our allies and, to the extent possible, in cooperation with the Chinese.
Game the Future
In addition, it would be useful to game alternative war and military crises
scenarios relating to China’s possible use of these forces at senior political levels within
the U.S. and allied governments. Such gaming would likely impact allied arms control
and U.S. and allied military planning. With regard to the later, a key focus would have to
be on how one might defend, deter, and limit the damage Chinese nuclear and nonnuclear
missile systems would otherwise inflict against the U.S., its bases in the Western Pacific,
America’s friends and Russia. This could entail not only the further development and
deployment of active missile defenses, but of better passive defenses (e.g., base
hardening and improving the capacity to restore operations at bases after attacks) and
possibly new offensive forces (e.g., more capable, long-range conventional strike
systems) to help neutralize possible offensive Chinese operations.
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Such gaming also should prompt a review of our current arms control agenda. In
specific, it should encourage discussion of the merits of initiating talks with China and
Russia and other states about limiting ground-based, dual-capable ballistic and cruise
missiles. Unlike air and sea-based missiles, these ground-launched systems can be fired
instantaneously and are easiest to command and control in protracted nuclear exchanges –
ideal properties for employment in a first strike. These dual-capable missiles also can
inflict strategic harm against major bases and naval operations conventionally.
Explore ‘Nuclear Missile’ Controls
Ronald Reagan referred to these weapons as “nuclear missiles” and looked
forward to their eventual elimination. Toward this end, he concluded the Intermediate
Nuclear Forces (INF) Treaty agreement, which eliminated an entire class of ground-based
nuclear-capable missiles, and negotiated the Missile Technology Control Regime
(MTCR), which was designed to block the further proliferation of nuclear-capable
systems (i.e., missiles capable of lifting 500 kilograms or more at least 300 kilometers).
With the promotion of space-based missile defenses, he hoped to eliminate all such
ground-based missiles.
What states have an incentive to eliminate these missiles? The U.S. has no
intermediate ground-launched missiles. It eliminated them under the INF Treaty. Most
of our shorter range missiles are either air-launched or below MTCR range-payload
limits. As for our ground-based ICBMs, they are all based in fixed silos and as such are
vulnerable to being knocked out in a first strike. Russia, on the other hand, has a large,
road-mobile ICBM force. Yet, Moscow too is worried about growing Chinese precision
missile strike capabilities that it cannot defend against.15
India and Pakistan have ground-launched ballistic missiles but some of their most
seasoned military experts have recently called for the elimination of short-range missiles
since these can only serve to escalate border disputes. As for China, it has much to gain
by deploying more ground-launched missiles unless, of course, it causes India, Russia,
and the U.S. to react. The U.S. has been developing hypersonic boost glide systems that
could provide it with prompt global strike options. It also has hundreds of silo-based
ICBMs that it could affordably convert to deliver conventional warheads precisely. None
of this would be in China’s interest. Talks about reducing such nuclear-capable ground
launched missiles, should be explored.16
Encourage China and Its Neighbors to Forswear Making HEU or Plutonium
Finally, although it may not be possible to conclude a fissile material cutoff
treaty, all of the other nuclear weapons state members of the United Nations Security
Council should press China to follow their lead in unilaterally forswearing making fissile
material usable for weapons (i.e., recycling plutonium and making highly enriched
uranium or HEU). In this regard, it would be helpful to call for a limited moratorium on
commercial reprocessing with China and as many other states as possible. The U.S. Blue
Ribbon Panel on nuclear energy recently determined that it would not be in America’s
interest to pursue commercial reprocessing in the near or mid-term. Japan, meanwhile, is
reviewing its own commercial reprocessing and fast reactor program given its decision to
move away from nuclear power. South Korea wants to recycle plutonium but is having
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difficulty persuading the U.S. to grant it permission to do so with the many tons of U.S.origin spent fuel South Korea has.17
China is committed to having AREVA build it a commercial reprocessing plant
that is nearly identical to the one Japan is now reconsidering opening late next year at
Rokkasho. As already noted, these “peaceful,” commercial reprocessing plants can
produce at least 1,000 bombs worth of nuclear weapons-usable plutonium annually. Still,
they are not technically necessary for the operation of nuclear power and are
uneconomical compared to using fresh fuel and not recycling it. Promoting a limited
plutonium recycling moratorium, in short, would be useful and could garner some
support for more general fissile material production restraints.
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