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North Korea's nuclear program, 2005
ON FEBRUARY 10, NORTH KOREA AN-
nounced for the first time that it pos-
sesses nuclear weapons. The claim
grabbed headlines, but it is difficult
to substantiate. In the early 1990s,
the CIA concluded that North Korea
had effectively joined the nuciear
club by building one or possibly two
weapons from pluronium it pro-
duced before 1992. Yet North Korea
has never conducted a nuclear test,
and although it has extracted
weapon-grade plutonium, it has
never conclusively demonstrated that
it possesses operational nuclear war-
heads. (Nor has the United States
been able to verify it.) It is known,
however, that Pyongyang has a nu-
clear program. By cataloging the pro-
gram's capabilities and quantity of
separated plutonium, it is possible to
estimate how many nuclear weapons
Kim Jong IPs country might have.

North Korea's probable possession
of nuclear weapons presents a serious
and extremely complicated problem,
with implications that could drasti-
cally affect Asian security and, by ex-
tension, U.S. interests as well. By vio-
lating the Nuclear Non-Proliferation
Treaty (NPT), North Korea has
weakened the treaty and sent signals
tbat obtaining nuclear weapons has
geopolitical benefits, at least when
confronting the United States.

Nuclear weapons on the Korean
peninsula. Nuclear weapons and
Korea have been entwined for more
than 50 years. During the Korean
War (1950-1953), the United States
threatened several times to use nucle-
ar weapons. After the armistice, U.S.
military forces remained in South
Korea (the Republic of Korea). The
United States began deploying sever-
al types of nuclear weapons to the
South beginning in January 1958, a

Mine's eye view: Tine Pyongsan uranium mill facility, pictured in this Marcii 2003 Image,
produces uranium concentrate, presumably in the form of "yellowcake," which is the
feed materiai for fuei rods and for the uranium hexafluoride gas used in enrichment.

time of extensive worldwide deploy-
ments (see "Where They Were,"
November/December 1999 Bulletin).
The U.S. arsenal in South Korea was
at its largest in 1967, with approxi-
mately 950 warheads of eight types.
By the mid-1980s, only the 8-inch
and 155-millimeter artillery shells,
atomic demolition munitions, and
gravity bombs remained, and the
number of warheads dropped to
about 150. With no formal public
announcement, in the fall of 1991
President George H. W. Bush or-
dered the removal of all remaining
weapons, which was accomplished in
late 1991.

The threat of a U.S. nuclear attack
both during and after the Korean
War may have helped spur former
North Korean leader Kim I! Sung to
launch his own nuclear weapons pro-
gram. Pyongyang started the pro-
gram in the 1960s with Soviet help,
and over the next two decades China

provided various kinds of support. In
1986, the North began operating a
newly constructed 20-megawatt ther-
mal (MWt) reactor near the city of
Yongbyon—a major milestone.

More recently, Pakistan has played
a substantial role in the progress of
North Korea's nuclear program. In
the second half of the 1990s, Abdul
Qadeer Khan, scientist and "father"
of Pakistan's nuclear program, sup-
plied uranium enrichment equipment
and perhaps even warhead designs to
North Korea, according to some
news reports. Khan originally came
to world attention for stealing cen-
trifuge designs and equipment while
working in the Netherlands in the
1970s. After returning to Pakistan,
Khan used suppliers from around the
world to build centrifuges capable of
enriching uranium for Pakistan's
bomb program. Those vendors and
manufacturers became the founda-
tion of an extensive and profitable
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black market run by Khan and oth-
ers, which amassed hundreds of mil-
lions of dollars. U.S. intelligence
agencies monitored Khan's network
for years but did little to halt the traf-
fic, so as not to compromise sources
and methods or, later, jeopardize re-
lations with Pakistan. Achieving
short-term foreign policy goals took
precedence over preventing wide-
spread nuclear proliferation.

Finally, in early 2004, Pakistan's
President Gen. Pervez Musharraf
placed Khan under house arrest but
pardoned him soon after. Neither the
United States nor the International
Atomic Energy Agency (IAEA) was
permitted to interrogate him. On
Eebruary 4, 2004, Khan admitted on
national television that he was re-
sponsible for widespread nuclear
proliferation. Later news reports de-
scribed how Pakistani centrifuges
were transferred to North Korea in
exchange for ballistic missile technol-
ogy. In 2003, Neiu Yorker reporter
Seymour Hersh wrote that U.S. intel-
ligence agencies believed that Khan
had made at least 13 trips to Py-
ongyang, the last in June 2002.

Fissile materiai. The center of
North Korea's nuclear program is at
Yongbyon, some 60 miles north of
Pyongyang. In addition to a 20 MWt
reactor, Yongbyon's major facilities
include a chemical separation (repro-
cessing) plant and a fuel fabrication
plant. The 1994 Agreed Framework
with the United States halted the con-
struction of a 200 MWt reactor in
Yongbyon, as well as the construc-
tion of a 700-800 MWt reactor near
Taechon. Although North Korea
pulled out of the agreement, there is
no evidence that it resumed construc-
tion of either plant. North Korea op-
erates uranium ore processing facili-
ties at Pyongsan and Pakchon.

Intelligence analysts and nuclear
experts widely believe that North
Korea has produced and separated
enough plutonium for a small num-
ber of nuclear warheads. Most or all
of the plutonium came from repro-
cessed spent fuel from the 20 MWt

reactor at Yongbyon, which went
critical on August 14, 1985, and be-
came operational the following Jan-
uary. The U.S. intelligence communi-
ty believes that during a 70-day
shutdown period in 1989, North
Korea secretly removed fuel from
the reactor and separated the pluto-
nium. Estimates vary as to how
much plutonium was obtained. The
State Department believes about
6-8 kilograms; the CIA and Defense
Intelligence Agency say 8-9 kilo-
grams; the Institute for Science and
International Security estimates as
much as 14 kilograms. South Kore-
an, Japanese, and Russian analysts
estimate a much larger quantity,
ranging up to 24 kilograms.

In October 2002, the United States
publicly accused North Korea of op-
erating a secret uranium enrichment
program; North Korea denied it. In
response to the U.S. claim, I'yongyang
in December 2002 removed the IAEA
safeguard seals at Yongbyon, shut
down the monitoring cameras, and
ordered the IAEA inspectors out of
the country. On January 10, 2003,
Pyongyang announced that it would
withdraw from the NPT; it is the
only country ever to do so. North
Korea restarted its 20 MWt reactor
and reprocessing plant at Yongbyon,
and by June 2003 scientists bad ex-
tracted plutonium from the 8,000
spent fuel rods kept at the site, ac-
cording to North Korean officials.
Western analysts estimate that this
reprocessing would have resulted in
25-30 kilograms of plutonium.

Little is known about North Ko-
rea's alleged uranium enrichment
program—where it might be located,
its state of development, or how
many centrifuges might be opera-

tional. The United States has not pro-
vided any public information that
substantiates its existence. Following
the U.S. manipulation and distortion
of intelligence about Iraq's weapons
of mass destruction, some countries
and analysts are now skeptical of any
U.S. allegations regarding other na-
tions' nuclear programs. A March 20
Washington Post report that the
White House misrepresented intelli-
gence on the supposed transfer of nu-
clear material from North Korea to
Libya may have further undermined
the Bush administration's credibility,
even though the White House denied
the report.

Technicai capability. The precise
amount of plutonium, or uranium,
needed to build a bomb depends
upon two variables: the desired yield
and design, which hinges on the tech-
nical capabilities of the scientists and
engineers. (Tbe IAEA and some non-
governmental institutes use a differ-
ent analytical approach, assuming
that the necessary quantity is some
fixed, arbitrary amount.) With ap-
proximately 1 kilogram of plutoni-
um, designers with high technical ca-
pabilities could make a bomb with a
1-kiloton yield; with approximately
3 kilograms, a 20-kiIoton yield is
possible. Designers with low techni-
cal capabilities would need about 3
kilograms for a 1-kiloton yield and
about 6 kilograms for a 20-kiloton
yield (see "Approximate Eissile Ma-
terial Requirements," below). The
Trinity test and the Nagasaki (Eat
Man) bomb each used 6.1 kilograms
of plutonium and produced yields of
approximately 21 kilotons.

No one knows the skill level of
North Korean bomb designers. In the
60 years since the Manhattan Project,

Approximate fissile material requirements for pure fission nuclear weapons

TECHNICAL CAPABIUTV
LOW MEDIUM HIGH

TECimiCAL CAPABILITY
LOW MEDIUM HIGH

WEAPON*
GRADE

PLUTONIUM
(KILOGHAMS)

3

4

5

6

1.5

2.5

3

3.5

1

1.5

2

3

1

5

10

20

8

11

13

16

4

6

7

9

2.5

3.5

4

5

HIGHLY
ENRICHED
URANIUM
(KILOGRAMS)

May/June 2005 Bulletin of the Atomic Scientists 65



a large amount of information on
nuclear weapons design has become
available, and a medium capability
certainly seems possible. This would
mean that building a bomb with a
1-5 kiloton yield would require
about 2 kilograms of plutonium.
Weapons with a 10-20 kiloton yield
would require approximately 3 kilo-
grams. For several weapons, 8-9
kilograms of plutonium could be
enough. During the 1994 North Ko-
rean crisis, then-Defense Secretary
William Perry said, "If they had a
very advanced technology, they could
make five bombs out of the amount
of plutonium we estimate they have."
With 25-30 kilograms of additional
plutonium from the 8,000 fuel rods.
North Korea could buiid approxi-
mately 6-8 more warheads. A reason-
able estimate of the number of assem-
bled North Korean nuclear weapons
is up to 10.

The potential capacity of North
Korea's nuclear program is unset-
tling. The CIA estimates that the 200
MWt reactor at Yongbyon and the
700-800 MWt reactor at Taechon
would generate about 275 kilograms
of plutonium per year if completed
and operated at full capacity. Even if
North Korea resumed work at these
unfinished reactors it would take sev-
eral years to complete construction
and more time to operate them and
reprocess the fuel.

North Korea could make more
bombs if it produced highly enriched
uranium and manufactured it into
weapon cores. If it used a composite-
core design, which features a smaller
piutonium sphere encased in a shell of
highly enriched uranium, the North
could make even more bombs than if
it used plutonium or uranium in sepa-
rate weapons. (The United States suc-
cessfully tested the composite-core de-
sign in Operation Sandstone during
the spring of 1948.)

Ballistic missiies. North Korea
retains a very active ballistic missile
program (see "North Korean Ballistic
Missiles," above). Beginning in the
1960s, the Soviet Union supplied vari-
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ous types of missiles, supporting tech-
nologies, and training to North Korea.
China began supplying North Korea
with missile technology in the 1970s.

In 1979 and 1980, Egypt supplied
Pyongyang with a small number of
Soviet Scud B missiles, launchers, and
support equipment. North Korea
reverse-engineered the Scuds and
built the industrial infrastructure to
produce its own missiles. In 1987
and 1988 it was producing Scuds at
a rate of eight to ten per month. It
sold approximately 100 to Iran,
many of which were fired at Iraqi
cities during the Iran-Iraq War.
North Korea first test-launched an
extended-range version of the missile,
known as the Scud C, in June 1990
and achieved a 500-kilometer range
by reducing the payload from 1,000
to 770 kilograms. The North had
produced a total of 600-1,000 Scud
B and Scud Cs by the end of 1999,
according to some estimates. It sold
half of them to foreign countries.

Driven by a desire for longer mis-
sile ranges. North Korea developed
what is known in the West as the
Nodong (also Rodong), which has a
maximum range of 1,480 kilometers
(depending upon payload) and is ca-
pable of hitting Japan and U.S.
bases in Okinawa. Pyongyang de-
ployed 100 Nodongs in the mid-
1990s and sold another 50 or so to
foreign countries. The missile IS

known as the Ghauri-I in Pakistan
and the Shahab-3 in Iran.

The North is working to build a
missile with an intercontinental
range. The two-stage Taepodong-1 is
intended to carry a 1,000-1,500
kilogram warhead up to 2,300 kilo-
meters. Pyongyang launched a three-
stage space-launch version of the
missile, intended to place a North Ko-
rean satellite in orbit, on August 31,
1998, from the facility at Musudan-ri.
The missile flew over Japan, causing
much consternation. Its first and sec-
ond stages separated and landed in
the water, but the third stage broke
up after traveling more than 5,500
kilometers, and the satellite did not
reach orbit.

Depending on the payload, the as-
yet-untested Taepodong-2 may have
a range greater than 6,200 kilome-
ters, sufficient to strike parts of
Hawaii and Alaska in its two-stage
variant, and all of North America in
a three-stage variant.

It is reasonable to assume that
North Korea wants to put nuclear
warheads on its ballistic missiles, but
whether it has achieved this capabili-
ty is unknown. Most other countries
that have developed nuclear weapons
chose airplanes as their initial deliv-
ery method, followed in most in-
stances by the development of ballis-
tic missiles of various ranges.

Although there is no evidence that
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North Korea has modified aircraft
for nuclear delivery, such a capabili-
ty would be easier to develop and
more difficult to detect than ballistic
missiles. North Korea maintains un-
derground aircraft hangars within a
10-20 minute striking distance of
Seoul and has bombers and fighter
aircraft that had nuclear strike roles
in the Soviet Air Force.

U.S. policfes. The current admin-
istration's hope that North Korea
will give up its nuclear weapons
seems fanciful at this point. What in-
centives could possibly persuade it to
give up its weapons program, dis-
mantle its nuclear complex, and
agree to an intrusive verification
regime? It seems highly unlikely that
North Korea would agree to aban-
don the very thing that gives it lever-
age with its neighbors and the Unit-
ed States.

President George W. Bush's first-
term policies failed to move North
Korea toward the goal of disarma-
ment and instead proved to be coun-
terproductive. Admonitions that
North Korea is an "outpost of tyran-
ny" and part of the "axis of evil"
have tended to increase the North's
already substantial fear and paranoia
of the United States. The hardliners
around Bush believe that isolation,
pressure, and sanctions will cause
North Korea to collapse and that it
should not be rewarded for any pos-
itive steps it might take. The six-
party talks, held in August 2003,
February 2004, and June 2004, have
yielded little. The United States pro-
posed a step-by-step process for fur-
ther talks, but North Korea recently
rejected further negotiations.

The United States and the other
parties involved in the negotiations
disagree on how to deal with Py-
ongyang. Perhaps the sharpest differ-
ences are with South Korea. In a
speech that must have shocked the
Bush administration. South Korea's
President Roh Moo-hyun said that,
"North Korea professes that nuclear
capabilities are a deterrent for de-
fending itself from external aggres-

sion." While in many cases its claims
and allegations are hard to believe,
Roh said that, "In this particular case
it is true and undeniable that there is
a considerable element of rationality
in North Korea's claim."

A nuclear-armed North Korea
could trigger an arms race in East
Asia and beyond. This prospect has
already prompted the United States
to expand its nuclear targeting doc-
trine, enlarge missile defense pro-
grams, and plan the development of
new nuclear weapons, such as the
Robust Nuclear Farth Penetrator. A
nuclear North could further harden
the U.S. posture toward the country
and reinvigorate extended nuclear
deterrence strategies in the region.
Worse, Japan might decide to build
its own nuclear weapons program,
which would surely provoke a Chi-
nese response and in turn cause re-
verberations in India and Pakistan.
There could also be repercussions in
Taiwan and South Korea, both of
which built fledgling nuclear weap-
ons programs before U.S. pressure

shut them down. Recent public dis-
closures of secret South Korean nu-
clear research do little to increase
trust and allay fears.

Perhaps the greatest danger o( all
would be North Korea selling its
plutonium, highly enriched uranium,
or finished weapons to other coun-
tries or terrorists. Its track record
with ballistic missiles is not en-
couraging. It has sold missiles to
Iran, Yemen, Syria, and Pakistan—
lucrative sources of income to the im-
poverished country. Fissile material
and nuclear weapons would be even
more lucrative atid would have a far
larger impact on regional and inter-
national security. *)•
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D.C., 20005; 202-289^6868.

Letters continued from page 7
stringently policing nuclear and
nuclear-related exports. During a
February 2004 speech on the U.S.
Proliferation Security Initiative—also
strongly supported by Australia—
President George W. Bush called on
the NSG to "refuse to sell enrich-
ment and reprocessing equipment
and technologies to any state that
does not already possess full-scale,
functioning enrichment and repro-
cessing plants." It seems he neglect-
ed to say, "unless the supplier is an
ally of the United States."

The United States and Australia
both admonished Iran for developing
a uranium enrichment capacity. That
Silex operates with the full support
of the United States, using technolo-
gy, equipment, and material provid-
ed by U.S. companies, demonstrates
two fundamental flaws in interna-
tional efforts to halt the proliferation

of nuclear weapons-related technol-
ogy: hypocrisy and the failure to
apply universal rules.

Global efforts to stop the spread of
nuclear technology have failed, and
military intervention is now consid-
ered a legitimate way to halt pro-
grams deemed dangerous. The peace-
ful use of nuclear technology must be
acknowledged as a myth. The nuclear
powers must recognize that export-
ing any nuclear technology leaves the
world in a perilous state, and Aus-
tralia's support for weapons-usable
enrichment technology must cease.

James Courtney
Greenpeace nuclear campaigner

Sydney, Australia

Correction
The cartoon on p. 25 of the March/
April 2005 Bulletin should have been
credited to Bob Schochet.
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