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Another round of Six-Party Talks concluded on December 22, 2006 after a 13-month hiatus,
but the parties were unable to make significant progress in implementing the “Statement of
Principles” of September 2005. The participants agreed to reconvene the talks “at the earliest
opportunity,” and all parties ostensibly remain committed to the denuclearization of the Korean
peninsula.”? However, significant obstacles make this goal increasingly difficult, and we believe
a second North Korean nuclear test is likely for both political and technical reasons despite
claims by the South Korean government that Pyongyang is unlikely to test in the near future.’
In early December 2006, intelligence sources indicated activities were underway at the
Mount Mant’ap nuclear test site near the village of Punggye-ri in North Hamgyong Province.
The activities were first disclosed by South Korean National Assemblyman Chong Hyong-gtin
of the Grand National Party (GNP or “Hannaradang™) on December 21.* Chong’s disclosure
followed South Korean Defense Minister Kim Chang-su’s December 15" admonition to 130

senior military commanders “to be thoroughly prepared to counter the possibility of a second
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or third nuclear test by North Korea.”

According to National Assemblyman Chong, North
Korea had prepared two tunnels under Mount Mant’ap, and the October 9, 2006 test was
conducted in a tunnel on the eastern side of the mountain while recent activities have been at
the western tunnel.® According to a South Korean government source, the movement of people
and vehicles has been detected at the site, and the activities are similar to those that preceded
the first test.”

National Assemblyman Chong revealed that in December 2006 an unidentified object
was moved to the western tunnel entrance and up to 15 people were observed moving about the
area. Chong said that the North Koreans were seen constructing a temporary building 10
meters from the tunnel entrance and it is very likely the North Koreans were preparing the
tunnel for a nuclear test. Chong also claimed that after the October 9" test in the eastern tunnel,
the North Koreans removed the three temporary support buildings near that tunnel entrance

and excavated and subsequently filled in a 95-meter long ditch between the buildings and the

tunnel, which indicates they could be preparing the eastern tunnel for a future test as well.®

The Political Variables

While the Six-Party Talks have been deadlocked, North Korean officials have warned that
Pyongyang is prepared to continue its nuclear activities.” During the last round of negotiations
in Beijing, the U.S. delegation presented a four-page proposal that offered North Korea

negative security assurances and promised economic assistance that would be delivered as
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Pyongyang denuclearized.'® However, the North Korean delegation apparently had been given
no authority to negotiate on the nuclear issue and instead focused on the lifting of U.S.
financial sanctions.'' One South Korean press report cited “usually reliable insiders” as saying
National Defense Commission Chairman Kim Jong-il instructed Kim Kye-gwan, the leader of
the North Korean delegation, to be confident because Pyongyang had nuclear weapons and that
North Korea no longer had to worry about its security. If true, this implies that North Korea
probably felt no need to compromise at the talks.'

Technical preparations are a necessary condition to conduct a nuclear test, and we are
not sure if North Korean scientists and engineers have completed them. However, all of the
political variables seem to point to a second test soon unless there is an abrupt change. In North
Korea, the Korean People’s Army (KPA) clearly has extended its influence over politics, the
economy, and state governance over the last decade, and in recent years the country has
intensified the deification of leader Kim Jong-il under the ideology of “son ‘gun (military first)
politics.”"® One indication of the military influence in security affairs was a statement by Chief
of the KPA General Staff Kim Yong-chun on December 23, 2006, a day after the conclusion of
the Six-Party Talks. Vice Marshall Kim said that if the “enemy forces continue to increase
their sanctions and pressure, we will respond with stronger and more resolute
countermeasures.” Kim also said North Korea has stood up as a “dignified nuclear power in

order to defend the country and people.”"*
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Meanwhile, the domestic political environments in the United States and South Korea
seem to be encouraging for North Korean advocates of another nuclear test. The November
mid-term elections have left the United States with a divided government as the Bush
administration enters its last two years. Furthermore, senior U.S. policymakers and the
American public have become overwhelmed with the Iraq problem, leaving Washington with
few practical options for dealing with North Korea except containment and deterrence while
trying to signal credibly to Pyongyang that the real “red line” is nuclear transfers.

In Seoul, President Roh appears to have become a lame duck; the ruling Uri Party is on
the verge of breaking up; and electoral politics are already becoming prominent in the run-up
to the presidential election in December 2007. Moreover, South Korean society is divided over
policy towards Pyongyang, while the U.S.-South Korea security alliance is deteriorating.
Pyongyang is very cognizant of political opportunities and is usually quite adept at exploiting
them. The press reports that the Six-Party Talks could resume soon, but we do not expect a
swift breakthrough in efforts to denuclearize North Korea. In sum, unless there is significant
movement by the United States in relaxing its financial sanctions against North Korea, all the

political variables seem to be pointing towards another nuclear test.
The Technical Variables

The low yield of the October 9™ test could indicate that North Korean scientists and engineers
have the ability to control the yield of nuclear explosions, or that they are seeking to achieve
this capability. If so, they will need additional testing, and after mastering this technology they
should have little difficulty in weaponizing their nuclear bombs and mounting them on ballistic
missiles.

North Korean officials reportedly informed Beijing hours before the October 9™ nuclear
test that the target yield for the blast was four kilotons (KT) of TNT; however, most estimates
place the blast’s yield between 0.2 and 1.0 KT." Nuclear weapons are complicated devices,
and depending on the design and type of weapon, several problems can reduce the expected

yield. We can only speculate whether North Korea tested a relatively simple weapon (similar
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to the bomb dropped on Nagasaki), or a more sophisticated device as part of an effort to design
warheads for North Korea’s ballistic missiles.

Dr. Siegfried Hecker, former director of Los Alamos National Laboratory, believes that
North Korea tested a device with a simple design, but he does not rule out the possibility that
the DPRK attempted to detonate a sophisticated device.'® On the other hand, Richard Garwin
and Frank von Hippel feel that if the target yield was 4 KT, then North Korea was not testing a
simple Nagasaki-type device. They speculate that the test was related to missile warhead
development.'’

Peter Hayes and Kang Jungmin conclude that the test was more of a failure than a
success because the DPRK failed to demonstrate the capability to deliver a reliable nuclear
weapon. Hayes and Kang believe Pyongyang was unable to “pole-vault into the ranks of
nuclear weapons states” and that the DPRK likely will test again, but the timing will depend
upon the U.S. response and the international political environment.'® Hayes and Kang correctly
emphasize that achieving criticality in the test was a significant technical achievement and they
raise three additional possible technical successes: DPRK scientists and engineers could be
confident in their ability to detonate larger devices and are concentrating on smaller and more
sophisticated weapons; the test used a small amount of plutonium, which economized on a
scarce resource; and, the DPRK was able to limit the release of radioactive fallout from the
test.'

There are several possible reasons for the lower than anticipated yield, such as
impurities in the plutonium, imprecise machining of the plutonium, defects in the structure or
detonation of the conventional explosives, or problems with the neutron initiator or neutron
reflector.”® However, according to anonymous analysts quoted in Nucleonics Week, the

DPRK’s SMW(e) nuclear reactor in Yongbyon-kun produces little plutonium-240, and they
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assume that the plutonium used in the test could have contained up to 98 percent plutonium-
239.2!

These anonymous analysts believe that if the device had such high quality weapons-
grade plutonium, there could be three reasons for the low yield. First, the North Koreans might
have used an internal neutron generator such as the beryllium-polonium neutron generators
used in early-generation nuclear weapons, but the timing could have been off, resulting in a
“pre-detonation of the device.” Second, they might have used an external neutron generator,
such as those used in more advanced weapons, but the neutron generator could have delivered
the neutrons imprecisely to the core. Third, light elements such as oxygen could have
contaminated the core, introducing alpha particles (two protons and two neutrons) and spoiling
the chain reaction sequence.”> Whatever the cause of the low yield, David Albright, president
of the Institute for Science and International Security, calls the October 9" test a “partial
success,” and he anticipates that North Korean scientists and engineers will fix any problems
and test again.”

Without knowledge of North Korean technical objectives and data from the October 9™
test, it is impossible to make an accurate assessment of the test. However, we believe the small
yield has a number of implications and North Korean technology could be more advanced than
commonly believed. Plutonium is a scarce resource for Pyongyang, so North Korean scientists
and engineers certainly had an incentive to use as little as possible for the test. They could have
used as little as one kilogram, which indicates North Korean engineers could be confident in
achieving fission with small amounts of fissile material and that they are working on
miniaturized devices for missile warheads. If they are successful in their efforts, this will
enable them to produce more bombs with their limited inventory of about 40-50 kilograms of
plutonium.

There are three main variables that affect the yield of a nuclear explosion: 1) the
neutron initiator; 2) the plutonium pit; and 3) the high-explosive device. North Korean
weapons designers will address these three variables as they try to improve their designs and

increase the efficiency of their weapons. Beryllium and polonium are commonly used as
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neutron initiators for nuclear weapons, and North Korea can produce these elements with the
IRT-2000 research reactor or the SMW(e) nuclear reactor at the Yongbyon Nuclear Research
Center.”

North Korea also has the capability to produce the high and low explosives used for the
implosion of the plutonium pit. The explosive device is usually composed of some
combination of cyclotrimethylene- trinitramine (RDX), cyclotetramethylene-tetranitramine
(HMX), pentaerythritol tetranitrate (PETN), and baratol (a mixture of TNT, barium nitrate, and
a small amount of wax as a binder). North Korea is capable of producing all of these
explosives as well as the exploding-bridge-wire detonators required to trigger a simultaneous
detonation of the high explosives.

If North Korea is determined to have a robust nuclear deterrent, North Korean weapon
designers will have to maximize the efficiency of the three variables mentioned above. This
will require additional testing because they will have to hold two variables constant as they test
the effects of changes in the other variable. Therefore, from a technical standpoint, North
Korea should be expected to conduct at least one or two more nuclear tests before North

Korean leaders can be confident in their “nuclear deterrent.”
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