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Summary

The ComprehensiveNuclear-Test-Ban Treaty would ban all nuclear explosions.
It was opened for signature in 1996. As of February 2008, 178 nations had signed
it and 144 had ratified. To enter into force, 44 specified nations must ratify it; 35
have done so. The Senate rejected the treaty in 1999; the Bush Administration
opposesit. The United States has observed a nuclear test moratorium since 1992.

There have been many callsworldwidefor the United States and othersto ratify
the treaty. Many claim that it would promote nuclear nonproliferation; some see it
as a step toward nuclear disarmament. Several measures have been introduced in
Congress regarding the treaty; it might become an issuein the presidential election.

The U.S. debate involves arguments on many issues. To reach ajudgment on
the treaty, should it come up for aratification vote in the future, Senators may wish
to balance answers to several questionsin a net assessment of risks and benefits.

Can the United States maintain deterrence without testing? The treaty’s
supporters hold that U.S. programs can maintain existing, tested weapons without
further testing, pointing to 12 annual assessmentsthat theseweaponsremain safeand
reliable, and claim that these weapons meet any deterrent needs. Opponentsmaintain
that there can be no confidence in existing warheads because many minor
modifications will change them from tested versions, so testing is needed to restore
and maintain confidence. They see deterrence as dynamic, requiring new weapons
to counter new threats, and assert that these weapons must be tested.

Are monitoring and verification capability sufficient? “Monitoring” refers to
technical capability; “verification” to its adequacy to maintain security. Supporters
hold that advances in monitoring make it hard for an evader to conduct undetected
tests. They claim that any such tests would be too small to affect the strategic
balance. Opponents see many opportunitiesfor evasion, and believethat clandestine
tests by others could put the United States at a serious disadvantage.

How might the treaty affect nuclear nonproliferation and disarmament?
Supporters claim that the treaty makes technical contributions to nonproliferation,
such as limiting weapons programs; some supporters believe that nonproliferation
requires progresstoward nuclear disarmament, with thetreaty akey step. Opponents
believe that a strong nuclear deterrent is essential for nonproliferation, that
nonproliferation and disarmament are unrelated, and that this nation has taken many
nonproliferation and disarmament actionsthat the international community ignores.

This report presents a detailed, comprehensive discussion of the treaty’s pros
and consfromaU.S. perspective. It containsan appendix outlining relevant history.
It will be updated periodically with viewsfrom protagonists. CRS Report RL33548,
Nuclear Weapons: Comprehensive Test Ban Treaty, tracks current developments.
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Comprehensive Nuclear-Test-Ban Treaty:
Issues and Arguments

Introduction

The Comprehensive Nuclear-Test-Ban Treaty, or CTBT, would ban all nuclear
explosions. It was opened for signature in September 1996; as of February 2008,
178 nations had signed it and 144 of them had ratified.? To enter into force, 44
nations with nuclear reactors must ratify it; so far, 35 of them have ratified and
another 7 have signed. The United States signed the treaty in September 1996; the
Senate rejected it in October 1999.

Nuclear test bans have along history (see Appendix A). There has been strong
international support for test ban treaties; U.S. opinion has been divided. Most U.S.
Presidents have sought agreementsto limit testing. The Eisenhower Administration
devoted great, but unsuccessful, effort to negotiating a treaty. The Kennedy
Administration sought a CTBT; when that proved nonnegotiable, it achieved the
Limited Test Ban Treaty (LTBT) in 1963, which bansnuclear testsin theatmosphere,
under water, and in space. The Nixon Administration negotiated the Threshold Test
Ban Treaty (TTBT) with the Soviet Union in 1974, which limits underground tests
toayield of 150 kilotons.® The Ford Administration negoti ated the Peaceful Nuclear
Explosions Treaty (PNET) in 1976, which extended the 150-kiloton limit to peaceful
nuclear explosions. The Carter Administration did not pursue entry into force of
thesetwo treaties, but sought aCTBT; partly because of strong opposition withinthe
Administration, no treaty was concluded. The Reagan Administration rejected the
TTBT and PNET because of verification concerns, but in 1987 began to negotiate
new verification protocols. The George H.W. Bush Administration concluded
negotiation of these protocol s; the Senate approved the two treatiesin 1990, and they
entered into force in that year. President Bush aso signed into law a provision
implementing anine-month moratorium on nuclear testing starting in October 1992.
President Clinton extended the moratorium; he had initially thought to pursue a test
ban treaty of limited duration and permitting alow explosive yield, but in 1995 he
opted for a CTBT of zero yield and unlimited duration. The George W. Bush
Administration has continued the moratorium but has not pursued the CTBT.

! For treaty text, see[http://www.state.gov/www/global/arms/treaties/ctb.html]. For CTBT
developments, see CRS Report RL33548, Nuclear Weapons: Comprehensive Test Ban
Treaty, by Jonathan Medalia.

2 For status of signatures and ratifications, see [http://www.ctbto.org/].

% Onekiloton isequivalent to the explosive force of 1,000 tonsof TNT; for comparison, the
yield of the Hiroshima bomb was 15 kilotons.
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U.S. interest in the CTBT waned after 1999, but has since reemerged. In the
wake of 9/11 and the rise of nuclear programs in Iran and North Korea, the risk of
nuclear proliferation has become more stark; some claim the treaty would curb that
risk. Anop-edin January 2007 by Henry Kissinger, Sam Nunn, William Perry, and
George Shultz called for steps toward eliminating nuclear weapons, including
ratification and entry into force of the CTBT.* The Administration is pursuing the
Reliable Replacement Warhead (RRW), which it argues would make nucl ear testing
lesslikely; some envision aCTBT-RRW bargain. Scientists around the world have
made progress in detecting nuclear explosions, and U.S. scientists have made
progressin maintai ning nuclear weaponswithout testing; both topicswereof concern
in the 1999 debate. Others hold that monitoring capability is insufficient and that
new weapons requiring testing are needed. International pressure for the treaty has
continued through U.N. General Assembly votesand international conferences. The
treaty might be an issuein the presidential campaign.®> Several bills and resolutions
in the 110" Congress call for ratification of the CTBT.S

Opinions on the treaty reflect contending views on how to obtain security; the
role of nuclear weapons, nuclear nonproliferation and its relationship, if any, to
nuclear disarmament; and international relations generaly. (1) Some opponents
would revoke the U.S. signature of the treaty and resume testing to maintain U.S.
nuclear weapons, weapons expertise, and the credibility of the nuclear deterrent, and
to devel op new weapons. (2) Some supporters and opponents prefer to maintain the
moratorium because of concern for political and international ramifications, but
would test if necessary to fix a warhead problem. (3) Some supporters favor the
treaty on grounds that it has significant value for nonproliferation and can help the
United States monitor nuclear testing by other nations. (4) Others favor the CTBT
as a step toward abolition of nuclear weapons. While many people of al stripes
favor abolition of nuclear weapons as an ultimate goal, those in the fourth group see
abolition asarealisticif long-term possibility and believethat the CTBT isacritical
step toward reaching that goal. These views are on a continuum, with overlaps and
shades of gray between positions. Still others feel the treaty would make little
difference in restraining weapons devel opment because technical advances enable
such development without testing, or that it would make little difference in
countering nuclear proliferation as a stand-alone measure. While the United States
has observed a nuclear test moratorium since 1992, few appear to hold it as their
preferred position; instead, the treaty’ s supporters accept the moratorium as better
than areturn to testing, and opponents accept it as better than the CTBT.

“ George Shultz, William Perry, Henry Kissinger, and Sam Nunn, “ A World Free of Nuclear
Weapons,” Wall Sreet Journal, January 4, 2007, p. 15.

®See*“ 2008 Presidential Candidates’ Responsesto Seven K ey National Security Questions,”
Council for a Livable World, August 16, 2007, at [http://www.clw.org/el ections/2008/
presidential/2008_presidential _candidates _questionnaire_responses/].

6 Theseinclude Section 3122 of S. 1547, the FY 2008 national defense authorization bill, as
passed by the Senate but not included in the final legidation; H.Res. 68, recognizing the
dangersposed by nuclear weaponsand calling on the President to engagein nonproliferation
strategies designed to eliminate these weapons of mass destruction from United States and
worldwide arsenals; and H.Res. 882, expressing the sense of the House that the Senate
should initiate a bipartisan process to give its advice and consent to CTBT ratification.
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This report seeks to present information that may help Members understand
many CTBT issues and to assess whether, on balance, the United Statesis better off
with or without the CTBT. It is organized around three aspects of how the treaty
might affect U.S. security that were prominent in the 1999 debate: the CTBT and
deterrence; monitoring and verification; and implicationsfor nuclear nonproliferation
and disarmament. In the public debate since 1999, CTBT supporters have written
extensively on all aspects of the treaty, while opponents have written much less. To
provide balance, CRS has obtained many comments from people representing all
perspectives. Asaresult, thisreport contains a substantial amount of new material.

Can the United States Maintain Deterrence
Under the CTBT?

During the Cold War, the United States and Soviet Union engaged in an arms
competition, oftencalled an“armsrace” or “action-reaction cycle.” Thiscompetition
was dynamic. The United States built submarines carrying ballistic missiles; the
Soviet Union followed suit. The Soviet Union built deeply buried bunkers for its
leaders; the United States built very high yield weapons to destroy them. Scores of
such examplescould belisted. Despitethiseffort, U.S. and Soviet nuclear strategies
and programs resulted in a rough parity between the two sides, and the Cold War
passed into history with no nuclear or conventional war between them.

While deterrence has had many permutations over the years, most in the United
States supported it during the Cold War for want of a better alternative. To be sure,
some argued that the United States should seek superiority, while others held that a
minimum deterrent sufficed. Others reluctantly supported deterrence as an interim
measure, arguing that while it purports to reduce the risk of nuclear war, that very
outcome could be expected if alow probability per year is aggregated over many
years. Despite these differing views, Congress supported the forces to implement a
deterrent strategy over many decades. The capability to deter the Soviet Union was
by far the most stressing case, so it was seen as more than sufficient to deter other
threats.” In that environment, nuclear testing served many purposes. Nuclear tests
were mainly conducted for weapons development, but also for safety, weapons
physics, stockpile confidence, and certification of modifications. Tests also served
to maintain skills in weapons science, engineering, and manufacturing, and to
demonstrate the credibility of the U.S. deterrent.

With the end of the Cold War and the Soviet Union, the “comfort” of dealing
for four decades with a single more-or-less predictable adversary ended, to be
replaced by considerable uncertainty. R. James Woolsey, in his 1993 nomination
hearing to be Director of Central Intelligence, said “Yes, we have dain a large

" For information on U.S. nuclear policies, see CRS Report RL34226, Nuclear Weaponsin
U.S National Security Policy: Past, Present, and Prospects, by Amy Woolf.
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dragon, but we live now in ajungle filled with a bewildering variety of poisonous
snakes. And in many ways the dragon was easier to keep track of.”®

Despitethischanged situation, thereremainswide, but not universal, agreement
in the United States on the need to maintain a nuclear deterrent for the foreseeable
future. Lawrence Korb and Max Bergmann of the Center for American Progress
wrote, “ To maintain an effective deterrent, the United States must continueto possess
conventional and nuclear forces capable of quickly and decisively destroying these
regimes,” referring to “extreme regimes ... such as Iran and North Korea.”® Sidney
Drell and James Goodby, in an Arms Control Association report, “estimate that a
U.S. strategic force of some 500 operationally deployed warheads would be more
than adequate for deterrence. ... thisforce level would be enough to provide adegree
of flexibility in afluid security environment.” A responsive force of 400 to 500
warheads would supplement this force.’® The Administration’s Nuclear Posture
Review of 2001 stated that with the end of the Cold War, “U.S. nuclear forces still
reguire the capability to hold at risk awide range of target types. This capability is
key totheroleof nuclear forcesin supporting an effective deterrence strategy relative
to a broad spectrum of potential opponents under avariety of contingencies.”**

At issue, though, iswhat is needed for deterrence. The aim of deterrence has
always been to make an adversary fear it will suffer unacceptable consequencesif it
takes certain actions. Many believe that the U.S.-Soviet deterrent relationship
worked during the Cold War because threats were credible and each side understood
the consequences of attacking theother. Inthe post-Cold War, post-9/11 world, many
guestions arise. Who isto be deterred, by what threats? What weapons are needed
to make them credible? Is deterrence dynamic, with constant weapons devel opment
needed to respond to changing threats, or isamodest number of nuclear weapons of
existing designs, together with U.S. conventional forces and economic might, more
than sufficient? Are existing nuclear weapons sufficient to deter North Korea, or are
new ones needed that could destroy underground bunkers where leaders might hide,
or isthenation so irrational that it isbeyond deterrence, or isaNorth Korean nuclear
attack wildly implausible? |Is a satisfactory outcome possible through diplomacy?
What capabilities are needed to deter Iran or to roll back its nuclear program? Do
nuclear forces have any relevance to deterring terrorists or their state sponsors?

This report now considers CTBT and nuclear testing issues that link to these
broader issues of deterrence.

8 U.S. Congress. Senate. Select Committee on Intelligence. Nomination of R. James
Woolsey. S.Hrg. 103-296, 103" Congress, 1% Session, 1993, p. 76.

° Lawrence Korb and Max Bergmann, Restoring American Military Power: Toward a New
Progressive Defense Strategy for America, Center for American Progress, December 2007,
p. 17.

1 Sidney Drell and James Goodby, What Are Nuclear Weapons For? Arms Control
Association, revised and updated October 2007, p. 15.

1 U.S. Department of Defense. Nuclear Posture Review [ Excerpts] Submitted to Congress
on 31 December 2001, p. 7, availableat [ http://www.global security.org/wmd/library/policy/
dod/npr.htm].
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e Without testing, can the United States maintain the facilities and
skilled personnel supporting U.S. nuclear weapons? This question
is considered first because these capabilities are the bedrock on
which nuclear weapons rest.

e Can existing weapons be maintained without testing? Thisis a
necessary criterion for deterrence under the CTBT, asit would take
many years to develop and deploy new weapons.

o Doesdeterrence require new weaponsthat incorporate new military
capabilities, and is testing required to develop them?

e Do U.S. weapons need more features for safety and security, and is
testing required to add them? Such features might deter terrorist
attempts to seize and detonate these weapons.

Can the United States Maintain the Nuclear Weapons
Enterprise Without Testing?

The nuclear weapons enterprise is here taken to mean the nuclear weapons
complex managed by the National Nuclear Security Administration (NNSA), a
semiautonomousagency of the Department of Energy (DOE) responsiblefor theU.S.
nuclear weapons program;'? scientists, engineers, and production staff of the
complex; and Department of Defense (DOD) agencies that deal with nuclear
weapons. Collectively, they provide the skills and capabilities that support and
would use nuclear weapons.

Whether the United States can maintain this enterprise without nuclear testing
has been at issue for decades. In 1963, the Joint Chiefs of Staff conditioned their
support for the LTBT on four “safeguards,” or actions this nation would take within
the confines of that treaty. The first three would help maintain this enterprise:
Safeguard A, an aggressive underground nuclear test program; Safeguard B,
technology facilities and programs to attract and retain scientists; Safeguard C,
mai ntenance of the ability to resume atmospherictesting promptly; and Safeguard D,
improvement of monitoring capability.** President K ennedy’ sassuranceto Senators
Mansfield and Dirksen, the majority and minority leaders, that the United States
would observe these and other safeguards™ was instrumental in securing Senate

12 The nuclear weapons complex consists of eight sites: Los Alamos, Livermore, and Sandia
National Laboratories; Pantex Plant, Y-12 Plant, Kansas City Plant, and Savannah River
Site, which together produce, maintain, and dismantle nuclear weapons; and the Nevada
Test Site, which until 1992 was used to conduct nuclear tests but is now used for other
nuclear weapons-related activities and other purposes.

13 Testimony of General Maxwell Taylor, Chairman, Joint Chiefsof Staff, inU.S. Congress.
Senate. Committee on Foreign Relations, Nuclear Test Ban Treaty, hearings on Executive
M, 88" Congress, 1% Session, 1963, pp. 274-275.

14 etter from President John K ennedy to Hon. Mike Mansfield and Hon. Everett McKinley
Dirksen, in address by Senator Dirksen on the Nuclear Test Ban Treaty, U.S. Congress.
(continued...)
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advice and consent to ratification. The safeguards have been observed over time,
though Safeguard C has been modified as the perceived need for atmospheric tests
waned and ended. AsAppendix A details, other nuclear test limitation treatieswere
negotiated and entered into force between 1974 and 1990.

TheHeatfield-Exon-Mitchell amendment, Section 507 of the FY 1993 Energy and
Water Development Appropriations Act, P.L. 102-377, mandated a nine-month
moratorium on nuclear testing beginning in October 1992, limited testing thereafter,
and directed the President to report on aplanfor achievingaCTBT by September 30,
1996. President Clinton extended the moratorium several times. In response to the
prospect of a permanent halt to testing, Congress, in Section 3138 of P.L. 103-160,
the FY 1994 National Defense Authorization Act, and the President, in Presidential
Decision Directive 15, mandated aStockpile Stewardship Program (SSP) to maintain
U.S. nuclear capabilitiesin ano-test era.

In 1995, President Clinton announced his decision to seek azero-yield CTBT.
He conditioned the CTBT on six safeguards: (A) SSP, (B) modern laboratory
facilities and nuclear technology programs to attract and retain scientists, (C) the
“basic capability to resume nuclear test activities,” (D) continued R&D to improve
the ability to monitor compliance with the treaty, (E) continued improvement of
intelligence capabilities to provide information on nuclear weapons programs
worldwide, and (F) the understanding that if a key nuclear weapon type could no
longer be certified as safe or reliable, “the President, in consultation with Congress,
would be prepared to withdraw fromthe CTBT under the standard ‘ supreme national
interests’ clause in order to conduct whatever testing might be required.”*®
Safeguards A, B, C, and F would help maintain the nuclear weapons enterprise.

In the 1999 CTBT debate, SSP, as the core of U.S. ability to maintain the
nuclear weapons enterprise without testing, wasamajor issue. SSP had beenin being
for ashort time, resulting in uncertainty on its ability to maintain existing weapons.
Former National Security Adviser Brent Scowcroft, former Secretary of State Henry
Kissinger, and former Deputy Secretary of Defense John Deutch questioned whether
funding would be maintained and wrote that SSP “is not sufficiently mature to
evaluate the extent to which it can be a suitable aternative to testing.”*® Former
Secretary of Defense Caspar Weinberger said, “[i]f we need nuclear weapons, we
have to know that they work. That is the essence of their deterrence.... The only
assurancethat you havethat they will work isto test them.”*” John Browne, Director

14 (...continued)
Congressional Record, September 11, 1963, p. 16790-16791.

> U.S. White House. Office of the Press Secretary. “Fact Sheet: Comprehensive Test Ban
Treaty Safeguards.” August 11, 1995, p. 1.

16 |_etter to Hon. Trent Lott, Majority Leader, U.S. Senate, and Hon. Thomas A. Daschle,
Minority Leader, U.S. Senate, October 5, 1999, in U.S. Congress. Senate. Committee on
Armed Services. Comprehensive Test Ban Treaty. S.Hrg. 106-490, 106™ Congress, 1%
Session, 1999 (hereinafter SASC CTBT hearings, 1999), pp. 100-101.

7 U.S. Congress. Senate. Committee on Foreign Relations. Final Review of the
(continued...)
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of LosAlamos, argued that Safeguard F was absol utely essential,*® while Weinberger
expressed concern that the President would not exerciseit.’® Six former Secretaries
of Defense were concerned that an indefinite-duration CTBT could lead to loss of
expertise, the topic of President Clinton’s Safeguard B:

Another implication of aCTBT of unlimited duration isthat over timewewould
gradually lose our pool of knowledgeable people with experience in nuclear
weapons design and testing. Consider what would occur if the United States
halted nuclear testing for 30 years. We would then be dependent on the
judgment of personnel with no personal experience either in designing or testing
nuclear weapons. |n place of alearning curve, wewould experience an extended
unlearning curve.

Such uncertainties cast doubt for some Senatorsonthe CTBT. Senator Olympia
Snowe said, “there are [ SSP] methods that are yet to be proven and we are years or
decades away from knowing whether or not they are reliable.”? Senator John
Warner said, “there are honest differences on both sides|eaving clearly areasonable
doubt, and I come from the old school that it should be beyond any reasonabl e doubt
if we are going to take a step that affects our vital security interests for decades to
come, indeed possibly into perpetuity asit relates to this cadre of weapons.”#

Thetreaty’ sdefenderstried to give assurance on these points. Secretary of State
Madeleine Albright said, “We have also now said that [the nuclear weapons
laboratories] would have $45 billion over a 10-year period to be able to update and
keep going all of thevariouspartsof the stewardship program,” and the United States
would “maintain the capability to test again should the need ever arise.”? Secretary
of Energy Richardson “ stresg ed] that the President, in consultation with Congress,
canwithdraw fromthistreaty if ahigh level of confidenceinthesafety and reliability
of anuclear weapon critical to our nuclear deterrent cannot be certified. AsSecretary
of Energy, | would not hesitate to so advise the President in the event it becomes
necessary for our country to conduct tests.”** Senator Carl Levin also emphasized
Safeguard F:

17 (...continued)
Comprehensive Nuclear Test Ban Treaty (Treaty Doc. 105-28), S.Hrg. 106-262, 106"
Congress, 1% Session, 1999 (hereinafter SFRC CTBT hearing, 1999), p. 14.

18 SASC CTBT hearings, 1999, p. 111.
¥ §=RC CTBT hearing, 1999, p. 42.

20 |_etter from James Schlesinger, Richard Cheney, Frank Carlucci, Caspar Weinberger,
Donald Rumsfeld, and Melvin Laird to The Honorable Trent Lott, Majority Leader, United
States Senate, and The Honorable Tom Daschle, Democratic L eader, United States Senate,
in SASC CTBT hearings, 1999, p. 57.

2 SASC CTBT hearings, 1999, p. 43.

2 9-RC CTBT hearing, 1999, p. 52.

% JFRC CTBT hearing, 1999, pp. 90, 92.
2 SASC CTBT hearings, 1999, p. 107.
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if lab directors and other experts ... cannot certify to us 2 years, 4 years, 6 years,
10 years from now that thisis a safe and reliable stockpile, then we are giving
everybody notice who signs this treaty that under our supreme national interest
clause we are prepared to withdraw.

Soin asensethistreaty is almost ayear to year treaty.

How have President Clinton’ s safeguards fared since 1999? Safeguards A and
B called for SSP and facilities and programs to attract and retain scientists. CTBT
supporters claim that SSP has made great progress under NNSA. They cite Thomas
D’ Agostino, then Acting NNSA Administrator, who said, “ stockpile stewardship is
working. This program has proven its ability to successfully sustain the safety,
security and reliability of the stockpile without the need to conduct an underground
test for well over a decade.”® K. Henry O’'Brien, RRW Program Manager at
Lawrence Livermore National Laboratory, called SSP a“dramatic success.”" SSP
has developed sophisticated computer models of nuclear weapons and explosions,
has built some of the world’s most powerful computers, is building the world's
largest laser, and conducts nonnuclear experiments. Its surveillance program
examineswarheadsfor problems, and its Life Extension Program (LEP) is designed
to correct them by replacing components that are, or are expected to become,
defective. Life-extended W87 warheads have been certified for usein the stockpile.
While the first RRW design, “WR1,” is to replace some W76s, Barry Hannah,
Chairman of the RRW Project Officers Group, called the W76 LEP an “excellent
program” that he believes“ meetsthe Navy’ sneeds.”® Richard Garwin, IBM Fellow
Emeritus who has been involved with nuclear weapon issues since 1950, does not
“agree with the generally stated assumption that confidence and thereliability of our
existing nuclear weapons will inevitably decline with time as the weapons age.”
Instead, “with the passage of time and theimprovement in computingtools, | believe
that confidence in the reliability of the existing legacy weapons will increase rather
than diminish.”® SSP has permitted 12 annua assessments that the U.S. nuclear
stockpile is safe and reliable. It has permitted design of RRW, as discussed later.
NNSA is planning to modernize the nuclear weapons production complex.*® For

% SASC CTBT hearings, 1999, p. 87.

% Testimony of Thomas D’ Agostino, Acting Administrator, National Nuclear Security
Administration, in U.S. Congress. House. Committee on Appropriations. Subcommittee on
Energy and Water Development. Hearing on the Department of Energy’ s FY 2008 budget
for programsin the National Nuclear Security Administration, 110" Congress, 1% Session,
March 29, 2007, transcript by CQ Transcriptions.

%" Personal communication, April 2, 2007.

% Information provided by Dr. Barry Hannah, SES, Branch Head, Reentry Systems,
Strategic Systems Program, U.S. Navy, telephone conversation, October 23, 2006.

#1.S. Congress. House. Committee on A ppropriations. Subcommitteeon Energy and Water
Devel opment. Hearing on nuclear weapon activities, 110" Congress, 1% Session, March 29,
2007. Transcript by CQ Transcriptions.

% See, for example, U.S. Department of Energy. National Nuclear Security Administration.
Office of Defense Programs. “Report on the Plan for Transformation of the National
(continued...)
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FY2001-FY2007, SSP received about $42.2 bhillion;* its FY2008 current
appropriation is $6.3 billion and its FY 2009 request is $6.6 billion.*

CTBT opponents are concerned that without nuclear tests that integrate all
phenomena, thereisno experimental basis on which designers can be sure that their
understanding of adesign correspondsto what they would learn with a nuclear test.
As Kathleen Bailey, former Assistant Director for Nuclear and Weapons Control,
Arms Control and Disarmament Agency, testified in 1998, “Virtual reality cannot
replace redity.”* Without new nuclear test data, in this view, stewardship toolsare
unvalidated, so certifications are political statements and it is not possible to be
certain that the stockpile is safe and reliable.® Supporters say that the computer
modelsare valid becausethey fit avast array of experimental data, notably including
the results of the U.S. nuclear test program; critics respond that while the
performanceof anindividual electronic component can bevalidated through repeated
testing, a nuclear explosion is an integrated event that cannot be predicted by
analyzing the performance of individual components. It is adifferent, and easier,
exercise to fit computer models to past tests, they argue, than to see how well a
computer model predicts the outcome of afuture test.

SSP rests on skilled personnel. CTBT opponents point to concerns raised by
Carol Burns of Los Alamos National Laboratory: “In 2006, NNSA indicated that
about 40% of nuclear weapons program technical staff members were eligible for
retirement.” She noted a decline in production of students with doctoral degreesin
nuclear science, and pointed to adrop in doctoral degreesearned at U.S. universities
in radiochemistry and nuclear chemistry from 33 in 1968 to 4 in 2003.* Opponents

%0 (...continued)
Nuclear Security Administration Nuclear Weapons Complex.” January 31, 2007, 31 p,
Available at [http://www.nnsa.doe.gov/docs/Trans of NNSA WC_ 2007-31-07.pdf].

3 Datafor FY 2001-FY 2004 are for NNSA annual request documentsfor FY 2003-FY 2006;
datafor FY 2005-FY 2007 are from U.S. Department of Energy. “FY 2007 Operating Plan
by Appropriation,” p. 2, [http://www.energy.gov/media/FY 2007OperatingPlanForDOE. pdf] .
NNSA budget documents list SSP funds as “Weapons Activities.”

% U.S. Department of Energy. Office of Chief Financial Officer. FY 2009 Congressional
Budget Request. Volume 1, National Nuclear Security Administration. DOE/CF-024,
February 2008, p. 71.

¥ “Testimony of Kathleen Bailey, Senior Fellow, Lawrence Livermore National
Laboratory,” inU.S. Congress. Senate. Committeeon Governmental Affairs. Subcommittee
on International Security, Proliferation, and Federal Services. The Comprehensive Test Ban
Treaty and Nuclear Nonproliferation, S. Hrg. 105-699, 105" Congress, 2™ Session, 1998,
p. 26.

% This view provided by Kathleen Bailey, former Assistant Director for Nuclear and
Weapons Control, U.S. Arms Control and Disarmament Agency, personal communication,
April 20, 2007.

% “Tegtimony of Dr. Carol J. Burns, Group Leader, Nuclear and Radiochemistry, Los
Alamos National Laboratory, Before the U.S. House of Representatives, Committee on
Homeland Security, Subcommittee on Emerging Threats, Cybersecurity and Science and
Technology, Hearing on H.R. 2631, the Nuclear Forensics and Attribution Act,” October

(continued...)
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see problems with LEPs. As Ambassador Linton Brooks, then Administrator of
NNSA, said in 2005, “it is becoming more difficult and costly to certify warhead
remanufacture. Theevolutionaway fromtested designsresulting fromtheinevitable
accumulations of small changes over the extended lifetimes of these systems [i.e.,
warheads] meansthat we can count onincreasing uncertainty.”* John Foster, former
Director of Defense Research and Engineering, raised other concerns:

The Stockpile Stewardship Program has been alifesaver for the nuclear weapons
labs. It has attracted and maintained scientists and engineers and provided new
world-classtoolsfor understanding nuclear weapon performance and advancing
weapon science. But | have three salient concerns. First, U.S. nuclear weapon
pit production was stopped in 1989, leading quickly to a halt in weapons
production. Thecapabhility to produce nuclear weapons has atrophied sincethen.
Second, we have not conducted underground nucl ear testssince 1992 and we are
running risks regarding the safety, reliability and performance of the stockpile.
Third, periodic surveillance of the aging stockpile has revealed the necessity to
initiate Life Extension Programs to refurbish several warhead types. This
process introduces new materials and components into the warheads, which
introduces the possibility of “birth defects’ that raise risks.*

Supporters claim that Safeguard C, the “basic capability to resume nuclear test
activities,” hasbeen met, as NN SA reduced the time needed to conduct anuclear test
from 36-plus months to 24 months.*® Opponents respond that without nuclear
testing, the capability to test declines as skills atrophy, procedures become outdated,
and equipment falls into disuse. Safeguards D and E do not deal with SSP. One
cannot prove whether the United States would withdraw from the CTBT, as per
Safeguard F, especially asit has not ratified the treaty. U.S. withdrawal from the
Antiballistic Missile Treaty in 2002 might make the prospect of withdrawal fromthe

% (...continued)
10, 2007, pp. 2-4, [http://homel and.house.gov/SiteDocuments/20071010175138-84437.pdf].

% “ Statement of Ambassador Linton F. Brooks, Administrator, National Nuclear Security
Administration, U.S. Department of Energy, Beforethe Senate Armed Services Committee,
Subcommittee on Strategic Forces,” April 4, 2005.

37 Personal communication, October 22, 2007.

3 A 2003 NNSA report stated, “Over the past several yearsthe NNSA conducted reviews
of the 24- to 36-month test readiness posture [i.e.,the time between a presidential decision
to conduct anuclear test and the actual conduct of that test] that the NNSA has maintained
since Fiscal Year 1996. ... From these reviews, NNSA concluded that because of aloss of
expertise and degradation of some specific capabilities, the U.S. would morelikely require
about 36 months to test, with less confidence in being abl e to achieve the 24-month end of
the range. Furthermore, as time passes without further action, the 36-month posture is
viewed as increasingly at risk.” U.S. Department of Energy. National Nuclear Security
Administration. Report to Congress: Nuclear Test Readiness. April 2003, p. 5. In contrast,
NNSA said that in FY2005 it “[a]chieved a 24-month [test] readiness posture.” U.S.
Department of Energy. Office of the Chief Financial Officer. FY 2007 Congressional
Budget Request. Volume 1, National Nuclear Security Administration. DOE/CF-002,
February 2006, p. 95. However, the FY 2009 NNSA request plansto “maintain aminimum
readiness posture of 24to 36 months.” U.S. Department of Energy. FY 2009 Congressional
Budget Request. Volume 1, National Nuclear Security Administration, p. 147.
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CTBT appear more credible, though critics see prospects for withdrawal dependent
on who is President, and thus uncertain.

Can the United States Maintain Existing Warheads Without
Testing?

During the Cold War, as noted, deterrence was dynamic, with nuclear moves
and counter-moves by the United Statesand Soviet Union. Testing was essential for
both sides to develop new weapons. In the 1999 debate, arguments over the treaty
and deterrence played aminor, and predictabl e, part. Both sidesin the debate agreed
that maintaining the nuclear deterrent was crucial. Opponents held that without
testing, it would be impossible to do so. As former Secretary of Defense James
Schlesinger testified, “In the absence of testing, confidence in the reliability of the
stockpilewill inevitably, ineluctably decline.”* They questioned whether the United
States could, in 1999 if ever, rely on SSP to maintain weapons. The treaty’s
supportershad adifferent view. Secretary of State Madeleine Albright said, “Under
thetreaty, Americawould retain asafeand reliable nuclear deterrent.”“° And General
Henry Shelton, Chairman of the Joint Chiefs of Staff, testified:

Senator Levin: What you are telling us is that our top uniformed leadership
unanimously support this Treaty?

General Shelton: | might add, Senator L evin, that we would never say that unless
we felt that we could maintain a credible nuclear deterrent and also a safe and
reliable stockpile.*

Since 1999, support has continued for this nation to maintain nuclear weapons
aslong asit retainsthem. There arethree main approachesfor so doing. Supporters
of the Reliable Replacement Warhead (RRW) program and supporters of the Life
Extension Program (LEP) each argue that their approach will reduce the likelihood
of testing while the other will increase it. In contrast, others believe that neither
RRW nor LEP can provide sufficient confidence in the safety and reliability of
current warheads without nuclear testing; they therefore see testing as necessary.

RRW, asafunded program, began in the FY 2005 Consolidated Appropriations
Act, P.L. 108-447; it was described as a “program to improve the reliability,
longevity, and certifiability of existing weapons and their components.”** In the
FY 2006 National Defense Authorization Act, P.L. 109-163, Congress set as an
objective that the program “further reduce the likelihood of the resumption of
underground nuclear weapons testing.” The first proposed RRW, WR1, would be

% SASC, CTBT hearings, 1999, p. 59.
“0 FRC, CTBT hearing, 1999, p. 72.
* SASC, CTBT hearings, 1999, pp. 23-24.

“2 U.S. Congress. Committee of Conference. Making Appropriations for Foreign
Operations, Export Financing, and Related Programsfor theFiscal Year Ending September
30, 2005, and for Other Purposes, conference report to accompany H.R. 4818, 108"
Congress, 2™ Session, H.Rept. 108-792, 2004, p. 951.
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used in place of some W76 warheads on Trident |l submarine-launched ballistic
missiles. WR1s would be designed to meet post-Cold War requirements, such as
enhanced saf ety, increased ease of manufacture, and high confidencewithout nuclear
testing. However, the FY 2008 Consolidated Appropriations Act, P.L. 110-161,
eliminated RRW funds, leaving its prospects unclear. Anissuefor any future CTBT
debate iswhich approach— RRW or LEP — islesslikely to require nuclear testing
in the long term.*®

NNSA clamsthat RRW will maketheneedfor testing unlikely because of steps
to increase confidence. For example, RRW designers used high margins, basically
building in more performance than is needed, to make material deterioration or
design or manufacturing defects less likely to degrade warhead performance below
the minimum required. They argued that they could do so because the design was
unconstrained by technologies and design choices made decades ago. They view
added margin as the single most important goal of the design. Another basis for
confidence is that the design stayed close to past experience. Lawrence Livermore
National Laboratory, which designed the nuclear components of WR1, states that
components very similar to those of the WR1 were nuclear tested in the past. For
this and other reasons, “there is direct nuclear test proof that the [WR1] design will
perform properly.”*

NNSA and its labs have expressed concerns that, over the long term, minor
changesto current warheadsthrough repeated L EPswill introduce defectsand make
it harder to maintain reliability, possibly requiring nuclear testing. They argue that
LEPs replace defective or deteriorated components with replicas. As Thomas
D’ Agostino said, “The W76 LEP and the life extension approach is an exact rebuild
of what we've had in the Cold War stockpile. We try to mimic the manufacturing
processes exactly the way it was done 30 years ago.”*® The concern is that
componentsand manufacturing processes cannot bereplicated precisely, pushing the
warhead beyond the design envelope validated by nuclear testing.*® This problem
could result in defects in life-extended warheads that could cause them to fail.

LEP supporters question whether RRW will provide high confidence. As
Steven Fetter of the University of Maryland said, “Like most other warheads, RRW
will have, or could be expected to have, birth defects or reliability problems that
would be discovered and corrected soon after the warhead was deployed. No one can
say whether the unreliabilitiesintroduced by these birth defects would be greater or
smaller than the unreliabilities that would crop up in the existing warheads due to

“ For more detail, see CRS Report RL33748, Nuclear Warheads. The Reliable
Replacement Warhead Program and the Life Extension Program, by Jonathan Medalia.

“ Information provided by L awrence Livermore National Laboratory, September 19, 2006.

“ Testimony of Thomas D’ Agostino to House Appropriations Committee, Subcommittee
on Energy and Water Devel opment, March 29, 2007.

“6 On this point, see George Miller, Paul Brown, and Carol Alonso, Report to Congress on
Sockpile Reiability, Weapon Remanufacture, and the Role of Nuclear Testing, Lawrence
Livermore National Laboratory Report UCRL-53822, October 1987, Chapter 3, “Weapon
Remanufacture,” pp. 25-30.
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their age.”*" They thus doubt that a new-design RRW can be certified without
testing. Robert Peurifoy, aformer vice president at Sandia National Laboratories,
stated, “ The present nuclear weapon stockpile contains 8 or so nuclear weapon types.
That population hasenjoyed perhaps 100 successful yield tests. Theseweaponshave
benefitted from atest base of perhaps 1,000 yield tests conducted during the 40 or so
years when nuclear testing was alowed. Isthe DoD really willing to replace tested
devices with untested devices?'*

LEP s supporters argue that current warheads are reliable, as evidenced by 12
stockpile assessments, and that LEP can keep them reliable for many years without
testing. While problemsemerge, solutionsdo aswell, and LEP supportersarguethat
SSP has been keeping at least even in thisrace. RRW supporters agree that SSP is
making progress, an NNSA official stated, “Each year, we are gaining a more
complete understanding of the complex physical processes underlying the
performance of our aging nuclear stockpile.”* Further, say L EP advocates, current
warheads stay within design parameters validated by nuclear tests. In thisview, SSP
and L EP can maintain margins through careful remanufacture to minimize changes.
They also state, to general agreement, that margins for some warheads could be
increased in certain ways with no change to a warhead.®® While RRWs, as new
designs, are likely to have “hirth defects,” LEP supporters claim such defects have
been wrung out of existing designs.

Some, however, doubt that either LEP or RRW can be assessed asreliable, in
the case of RRW because it will never be tested and in the case of LEPs because
small changes will undermine confidence in reliability.® In this view, SSP has
enabled only political assessments rather than technical ones. Since SSP emerged
after the moratorium on testing began, these critics hold that its tools were never
validated with nuclear tests dedicated to that purpose, so they could lead to false

4" Arms Control Association, “ TheFutureof U.S. Nuclear Weapons: The Weapons Complex
and the Reliable Replacement Warhead,” press briefing, Washington, DC, April 19, 2007.

“8 Personal communication, September 24, 2006.

49 “Statement of Thomas P. D’ Agostino, Deputy Administrator for Defense Programs,
National Nuclear Security Administration, Before the House Armed Services Committee,
Subcommittee on Strategic Forces,” April 5, 2006, p. 1.

* One such change involves a revised means of dealing with the boost gas, a mixture of
tritium and deuterium gases injected into the pit to increase its explosive energy. A study
found, “Primary yield margins can be increased by appropriate changes specific to each
stockpile system. Theseinclude changestoinitial boost-gas composition, shorter boost-gas
exchange intervals, or improved boost-gas storage and delivery systems. These
modifications have been validated by nuclear test datafor the appropriate systems, and they
would not place burdens on the maintenance or deployment of the systems by the military.”
National Academy of Sciences, Committee on Technical Issues Related to Ratification of
the Comprehensive Nuclear Test Ban Treaty, Technical Issues Related to the
Comprehensive Nuclear Test Ban Treaty, Washington, National Academy Press, 2002
(hereinafter NASreport), p. 31 See also JASON report JSR-99-305, Primary Performance
Margins, McLean, VA, MITRE Corporation, 1999, p. 2.

*! Information provided by Robert Barker, former Assistant to the Secretary of Defense for
Atomic Energy, November 29, 2006.
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conclusions. Accordingly, in this view, NNSA will not know for sure if SSP, and
thusRRW or LEP, work until it conducts nuclear tests. With confidenceintheU.S.
nuclear arsenal — by the United States, its friends, and its foes alike — central to
deterrence, in this view, the United States must conduct nuclear tests regardless of
political concerns because only testing can maintain confidence.*

This section has discussed three views. RRW is less likely to require testing
than LEP; LEP islesslikely to require testing than RRW; and the United States can
have confidencein neither RRW nor LEP without testing. One could argue afourth
view, that both RRW and LEP are unlikely to need testing. Thisview could lead to
a mixed LEP-RRW force. As Henry O'Brien of Lawrence Livermore National
Laboratory stated, “Our best approach for a small stockpile and complex would be
to retain acoupl e of the better current weapon types (i.e., thosewith relatively higher
margins, more advanced safety and security technologies, and more sustainable
materials), and replace the rest with a small number of RRW types.”*

Does Deterrence Require New Warheads That Must Be
Tested?

CTBT opponents argue that the ability to maintain existing weapons without
testing through LEP, evenif it can be done, missesthe point. Deterrence, asthey see
it, requires continuing to hold at risk assetsthat enemy leaders prize. However, they
argue, current nuclear warheads have many limitations.

e Current warheads, which were designed during the Cold War,
were given high yield to destroy hard targets like Soviet
missile silos. But that yield, in this view, could cause the
United States to refrain from using these weapons out of
concern for inflicting massive civilian casualties in the target
area and beyond. As a 2006 Defense Science Board study
stated, “ weaponsthat are not seen as useabl e and effective by
potential adversaries cannot be an effective, reliable
deterrent.” >

e Current warheads, if exploded near the Earth’ ssurface, would
leave much residual radiation that would contaminate large
areas and kill many people, barring the United States from
using them, the treaty’ s opponents believe.

*2 Information provided by Kathleen Bailey, November 28, 2006.
%3 Personal communication, November 7, 2007.

> U.S. Department of Defense. Office of the Under Secretary of Defense for Acquisition,
Technology, and Logistics. Defense Science Board. Report of the Defense Science Board
Task Force on Nuclear Capabilities. December 2006. Report summary, p. 15, origina
emphasis.
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e Theradiation output of current warheads, they argue, differs
from that needed for such missions as destroying chemical or
biological agents or generating el ectromagnetic pulse.

e Current warheads cannot destroy key targets that enemy
leaders would value highly, such as hardened and deeply
buried bunkers where weapons of mass destruction, key
communications nodes, or theleadersthemselves might hide.

WR1 sharestheselimitations. For example, it would have about the sameyield asthe
W76 it would replace, and would use a reentry body™ that cannot penetrate the
ground.

CTBT opponents see deterrence as dynamic, so that it continuesto require new
military capabilities that can only be embodied in new weapons that could only be
developed with nuclear testing. The Threat Reduction Advisory Committee, an
expert panel advising DOD, stated that one reason to test would be “[t]o support
certification — prior to quantity production — of new nuclear weapons, should the
decision be made that a new weapon design requiring testing is the only option to
achieve a needed capability.” It provided examples of weapons requiring “tailored
physics package design for nuclear effects for new missions,” including:

e Earth-penetrating warheadswith reduced collateral effectsto defeat hard,
deeply buried targets;

o Warheads to defeat chemical or biological sites ... while simultaneously
neutralizing released chem-bio agents;

e Reduced residual radiation warheads.*

The9/11 attacksbrought concernsabout nuclear terrorismtothefore, and raised
guestions about the link between nuclear weapons and deterrence of rogue states and
terrorists. According to the Nuclear Posture Review of December 2001,

Greater flexibility isneeded with respect to nuclear forcesand planning than was
the case during the Cold War. The assets most valued by the spectrum of
potential adversaries in the new security environment may be diverse and, in
some cases, US understanding of what an adversary values may evolve.
Consequently, although the number of weapons needed to hold those assets at
risk has declined, US nuclear forces still require the capability to hold at risk a
wide range of target types.*’

5 A reentry body, also called areentry vehicle or aeroshell, is the cone-shaped device that
contains a single warhead and protects it from heat and other stresses as it reenters the
atmosphere on the way to its target.

*® Threat Reduction Advisory Committee. Nuclear Deterrent Transformation Panel.
Underground Nuclear Testing: Issues Regarding Resumption, approved for limited
distribution, October 2003, updated for general distribution, March 2005, p. 6.

> Nuclear Posture Review [Excerpts], submitted to Congress on 31 December 2001, at
[http://www.global security.org/wmd/library/policy/dod/npr.htm].
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Thetreaty’ sopponents seeanother valueintesting. AccordingtoViceAdmira
Robert Monroe (USN, Ret.), former Director of Defense Nuclear Agency, “an
ongoing underground nuclear test program adds immensely to the credibility of the
U.S. deterrent. Conversely, failure to test virtually destroys the credibility of our
nuclear forces. A nationwhich lacksthe strength to test nuclear weaponswill almost
surely lack the strength to use them.”%®

CTBT supporters hold that current nuclear weapons suffice for deterrence; no
adversary leader would gamble that they would not work, or that the United States
would not use them if severely provoked. At the same time, supporters see nuclear
weapons as most unlikely to be used, regardless of their characteristics or yield,
because of the norm that has built up since 1945 against their use. Current nuclear
weapons deterred a Russian or Chinese nuclear attack during the Cold War, it is
argued, and will continue to do so, especially asthe probability of such attack must
be judged asremote. U.S. conventional forces, the treaty’ s supporters claim, deter
threats from other nations. Use of these forces is credible, they can be precisely
targeted, and they would create very much less collateral damage than nuclear
weapons.

Further, it is argued, adversaries could readily counter new U.S. nuclear
capabilities. Nuclear weapons to destroy chemical or biological weapons could be
defeated by placing the weapons deep underground; even earth penetrator weapons
could not destroy them because the heat and radiation of the blast would not reach
down that far. More simply, the weapons could be moved to nondescript buildings
incitiesor to cavesinrural areas; U.S. intelligence, in thisview, could locate few if
any sites. Earth penetrators could be defeated by deeper burial, greater hardening,
tunneling under a mountain, or dispersing assets to secret aboveground locations.

The treaty’s proponents see several congressional actions as implying that
Congress would not support testing to develop new weapons. In the last severd
years, Congress terminated the “bunker buster” Robust Nuclear Earth Penetrator
(RNEP)* and the Advanced Concepts Initiative, widely but erroneously thought to
be developing a “mini-nuke.” It specified in the FY2006 Nationa Defense
Authorization Act that an objective of the RRW program was to further reduce the
likelihood of areturn to testing. It eliminated FY 2008 funding for RRW.

Do U.S. Warheads Require New Surety Features? Is Nuclear
Testing Needed to Add Them?

While there are several definitions, surety is here taken to include safety,
security, use control, and use denial. Safety involves protecting a warhead against
accidental detonation; security is handled through a layered approach that includes
everything fromwarhead featuresto physical security; usecontrol permitsauthorized

%8 Personal correspondence, November 26, 2007, and January 29, 2008.

% For a discussion of congressional handling of RNEP, see Jonathan Medalia, “Water
Power: Why CongressZeroed“ Bunker Buster” Appropriations,” Compar ative Strategy, no.
26, 2007, pp. 231-248.
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personsto useawarhead only at thedirection of the national command authority; and
use denial prevents any unauthorized use of a nuclear weapon. Surety has always
been the most important characteristicin nuclear weaponsdesign, and itstechnology
has constantly improved, such aswith several generations of permissive action links
that require auser to enter acodein order to arm the weapon, and with various saf ety
enhancements. During the Cold War, nuclear testing was routine, so the question of
whether testing was essentia for incorporating these features was moot.

In 1999, CTBT opponents argued that new surety features could and should be
added to U.S. warheads, and could only be added through nuclear testing. 1n 1997,
Siegfried Hecker, then Director of Los Alamos, testified that “with a CTBT it will
not be possible to make some of the potential safety improvements for greater
intrinsic warhead safety that we considered during the 1990 time frame.”® Robert
Barker, former Assistant to the Secretary of Defense for Atomic Energy, said in
1999, “ Of the ninetypesof weaponsthat will remainintheinventory only threetypes
have al three of the most modern safety features while three types have only one
such feature. These safety deficiencieswill remain aslong aswe cannot conduct the
necessary nuclear tests.”® Secretary of Energy Richardson, in contrast, stated,
“Seven years after our last underground test our stockpile of nuclear weaponsis safe
and reliable. Three times since 1996 the Secretary of Energy and the Secretary of
Defense have certified thisto the President.... Our nuclear deterrent will continueto
be safe and reliable under the Comprehensive Test Ban Treaty.”

Also at issue was the need for new surety features. Sidney Drell, emeritus
professor of physics at Stanford University, said in 1999,

| did not support the CTBT then [in 1990]. | thought of some further safety
improvements. | presented some arguments.

First of all, the Department of Defense had zerointerest. It wanted to spend
no money on making them. Second, some of the problems have been retired.
Others have been altered by handling procedures in the Navy, and they have
satisfied themsel ves and the Department of Defense that the saf ety requirements
are safe and sound now.®®

€0S.S. Hecker, “ Answersto Senator Kyl’ squestions,” attachment to letter from S.S. Hecker,
Director, Los Alamos National Laboratory, to Honorable Jon Kyl, September 24, 1997, in
U.S. Congress. Senate. Committeeon Governmental Affairs. Subcommitteeon International
Security, Proliferation, and Federal Services. Safety and Reliability of the U.S. Nuclear
Deterrent. Senate Hearing 105-267, 105th Congress, 1st Session, 1997, p. 84.

1 SASC CTBT hearings, 1999, p. 175.

62 “ prepared Statement by Secretary Bill Richardson,” in SASC CTBT hearings, 1999, p.
109.

68 SASC CTBT hearings, 1999, p. 180.
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Otherstook theoppositeview. Bailey and Barker argued, “ Giventheincreasing
threat of terrorism, it would seem prudent to ensurethat U.S. nuclear weapons are as
safe, secure, and invulnerable to unauthorized use as possible.”

Inthewake of 9/11, surety has become even moreimportant. AsLinton Brooks
said in 2005, “We now must consider the distinct possibility of well-armed and
competent terrorist suicide teams seeking to gain access to a warhead in order to
detonate it in place.”® The prompt response, adding physical security, has been
costly. Added use-denial features could reduce the burden on guard forces.

Surety features, it is argued, would enhance deterrence, though in a different
way than during the Cold War. One form of nuclear attack would be for suicide
terrorists to seize a U.S. nuclear weapon and detonate it in place; another would be
for terroriststo seize aU.S. nuclear weapon, dismantleit, and useitsfissile material
to build a weapon. It is difficult at best to deter terrorists by threatening to use
nuclear weapons to destroy acity or training camp in response to aterrorist nuclear
attack; they might view U.S. nuclear useasdesirableif it turned many nationsagainst
the United States. Instead, it is hoped, enhanced surety features would deter attack
by creating an unacceptable consequence, namely a high probability of failure. In
addition, if such attacks were to occur, enhanced surety might defeat them.

Weapon designers and NNSA argue that the WR1 design shows that surety
features can be added without testing, and see RRW as essential to obtaining them.
Livermore statesthat the relaxation of weight constraintsfor WR1, for example, has
allowed a design that incorporates revolutionary advances in safety and security
without nuclear testing.®® In contrast, according to NNSA testimony, “[m]ajor
enhancements in security are not readily available through system retrofits via the
L EP approach.”®

CTBT supportersdismiss enhanced surety asan argument for testing. They see
current weapons as safe enough, as shown by 12 assessments and the absence of
accidental U.S. nuclear detonations. They see agoal of as much surety as possible
as arecipe for unending generations of weapons to add new features. They also see
scenarios involving terrorist seizure and detonation of U.S. warheads as far-fetched
because of physical security measures, andfeel that such measures could be enhanced

6 Kathleen Bailey and Robert Barker, “Why the United States Should Unsign the
Comprehensive Test Ban Treaty and Resume Nuclear Testing,” Compar ative Strategy, no.
22,2003, p. 132.

& “ Statement of Ambassador Linton F. Brooks, Administrator, National Nuclear Security
Administration, U.S. Department of Energy, Beforethe Senate Armed Services Committee,
Subcommittee on Strategic Forces,” April 4, 2005.

 |nformation provided by Lawrence Livermore National Laboratory, personal
communication, May 10, 2007.

67« Statement of Thomas P. D’ Agostino, Acting Under Secretary for Nuclear Security and
Administrator, National Nuclear Security Administration, U.S. Department of Energy,
Beforethe Committee on House Armed Services[sic], Subcommittee on Strategic Forces,”
March 20, 2007, p. 4.
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to add surety if needed. They doubt that new surety features that can be added only
by testing are so critical asto warrant testing.

CTBT opponents favor the most surety possiblein light of the terrorist threat,
and hold that more surety features can be added with testing than without. Whileit
is possible to add guns, gates, and guards, so doing would be very costly. They
maintain that current warheads are not as safe and secure as possible, and argue that
their surety can only beincreased throughtesting. While RRW offersmore advanced
surety features than do current warheads, CTBT opponents hold that the United
States can never know if these features will work without testing. They see testing
asneeded alsotoreveal if new surety features on existing warheads or RRWswould
impact performance.

Does the Treaty Provide Adequate Protection
Against Cheating?

Monitoring and verification have been central to the debate and negotiationson
nuclear test bansfor ahalf-century.® Whilethetermsare often used interchangeably,
thereisadifference. Monitoring involves looking for indicators that a nuclear test
has taken place. It is a dynamic contest between hiders and seekers, with CTBT
supporters showing that monitoring capability is improving and treaty opponents
raising doubtsabout that capability and claiming that evasion capability isimproving.

Verification, literaly “truth making,” involves deciding whether anationisin
compliance with its treaty obligations. At issue is not perfect verification but
effective verification. In 1988, Paul Nitze offered a widely-used definition: by
effective verification, “[w]e mean that we want to be sure that, if the other side
moves beyond the limits of the treaty in any militarily significant way, we would be
abletodetect suchviolationintimeto respond effectively, and thereby deny the other
side the benefit of the violation.”® Thus monitoring is a technical activity that
provides data, while verification uses the data to form judgments on compliance. It
isfor thisreason that the CTBT establishes an International Monitoring System and
leavesit to individual nationsto determine whether a nation has violated the treaty.

Monitoring capability, the military value of clandestine tests, and effective
verification are linked. If, as a hypothetical example, tests above 0.1 kiloton had
significant military value and the threshold of detection was 10 kilotons, the CTBT
could not be effectively verified, but it could beif the numberswerereversed. Thus
CTBT opponents claim the threshold for detection is high and that for military value

% For discussions of test ban monitoring and verification issues up to the early 1960s, see
Harold Karan Jacobson and Eric Stein, Diplomats, Scientists, and Poaliticians: The United
Sates and the Nuclear Test Ban Negotiations, Ann Arbor, University of Michigan Press,
1966, 538 p.; and Benjamin Greene, Eisenhower, Science Advice, and the Nuclear Test-Ban
Debate, 1945-1963, Stanford, CA, Stanford University Press, 2007, 358 p.

89 U.S. Congress. Senate. Committee on Foreign Relations. The INF Treaty. S.Hrg. 100-522,
pt. 1, 100" Congress, 2™ Session, 1988, part 1, p. 289.
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is low; supporters make the opposite claim. Accordingly, the following section
examines what the treaty bans; describes several monitoring technologies and
arguments about their capabilities and weaknesses,; considers whether clandestine
testing would confer military advantages; and discusses risks a nation might run if
it is caught cheating.

The public 1999 debate on ratification did not go into detail on the technical
ability to monitor the CTBT. For example, no scientists with primary expertisein a
monitoring technology testified in Senate hearingson thetreaty. However, members
and staff received extensive classified briefings from scientists from the national
laboratoriesand fromtheintel ligence community.™ Since 1999, scientistshave made
many advances in detection capability that have been widely published. The most
important technical report on monitoring was prepared in 2002 by the National
Academy of Sciences (NAS)." It is generally favorable to the treaty. Two other
overviews of technical progress prepared in 2007 also favor the treaty.”” Many
journal articles discuss specific technical advances. In contrast, few if any
unclassified technical reportsrebut claims of progressin monitoring. Nevertheless,
CTBT opponents have developed many arguments, so any future debate on
monitoring is likely to be less lopsided than one might infer from the imbalance in
writing.

What Does the Treaty Ban?

Article | of the CTBT sets out the treaty’ s basic obligation: “ Each State Party
undertakes not to carry out any nuclear weapon test explosion or any other nuclear
explosion....” The treaty does not define “nuclear explosion.” Yet it is physicaly
possible to conduct tiny nuclear explosions that cannot be detected without
cooperative measures. For example, the United States conducted several dozen
“hydronuclear” tests, many releasing fission energy equivalent to lessthan agram of
high explosive, during the 1958-1961 nuclear test moratorium.” Asdiscussed later,
some see the prospect of undetected tests of very low yield asaconcern. Asaresult,
apoint of contention inthe 1999 debate was whether the treaty barred very low yield
tests. Some CTBT criticsargued that Russian and U.S. definitions of zero differed.
Senator Richard Shelby referenced “ public statementsfrom the Russian First Deputy
Minister of Atomic Energy that Russia intends to continue to conduct low-yield
hydronuclear tests and does not believe that these constitute nuclear tests prohibited

™ Personal communication, Bureau of Verification, Compliance, and Information, U.S.
Department of State, January 25, 2008.

"L NASreport.

2 David Hafemeister, “Progress in CTBT Monitoring Since Its 1999 Senate Defeat,”
Scienceand Global Security 15, 2007, pp. 151-183; and Raymond Jeanl oz, “ Comprehensive
Nuclear-Test-Ban Treaty and U.S. Security,” paper prepared for delivery at conference,
“Reykjavik Revisited: Steps Toward aWorld Free of Nuclear Weapons,” Hoover Institution,
Stanford University, October 24-25, 2007.

" Robert Thornand Donald Westervelt, “ Hydronucl ear Experiments,” LosAlamosNational
Laboratory, LA-10902-M S, UC-2, February 1987, p. 4-5.
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by thetreaty.” ™ Inthisview, then, Russiamight conduct militarily useful low-yield
nuclear tests and still consider itself as observing the CTBT.

Administration officialsrespondedthat al| partiesunderstood thetreaty waszero
yield. Under Secretary of State John Holum said that thetreaty “ does ban any nuclear
test explosion or any other nuclear explosion, and in the negotiating record it isvery
clear that that meansthere cannot be any critical yield from anuclear event. Y ou can
do things that do not go critical; you cannot do things that do.”” " Ambassador
Stephen Ledogar, who retired from the Foreign Service in 1997 and was the chief
negotiator for the CTBT under Presidents Reagan, Bush, and Clinton, elaborated:

As the name suggests, the treaty imposes a comprehensive ban on all nuclear
explosions, of any size, in any place. | have heard some critics of the treaty seek
to cast doubt on whether Russia, in the negotiating and signing of the treaty,
committed itself under treaty law to atruly comprehensive prohibition of any
nuclear explosion, including an explosion or experiment or event of even the
dlightest nuclear yield. In other words, did Russia agree that hydronuclear
experimentswhich do produceanuclear yield, although usually very, very slight,
would be banned and that hydrodynamic explosions, which have no yield
because they do not reach criticality, would not be banned.

" SFRC CTBT hearing, 1999, p. 56.
» FRC CTBT hearing, 1999, p. 99.

® This paragraph explains terms and concepts relevant to the question of what is anuclear
explosion. A fissile material is one whose atoms split (fission) when struck by a neutron
regardless of its speed; uranium-235 and plutonium are the fissile materials used in atomic
bombs. Each nuclear fission releases a tiny amount of energy, as well as two or three
neutrons. A self-sustaining nuclear chain reaction occurs if the number of neutrons
produced by fission equalsthe number of neutrons that escape the material or are absorbed
within it without causing further fissions. “Criticality” is the point at which this chain
reaction occurs; a “critical mass’ is the amount of fissile material just enough to support
criticality. The amount of material for a critical mass depends on many factors, such as
shape, density, impuritiesthat absorb neutrons, and use of material to reflect neutrons back
into the fissile material. A nuclear reactor is an example of a critical chain reaction; it
releases energy in a controlled manner. In contrast, a chain reaction in which the number
of neutrons generated increases over time is said to be supercritical; an atomic bomb
exemplifies a supercritical chain reaction, releasing a vast amount of energy in a tiny
fraction of asecond. The energy released is expressed asyield. Itistypically measuredin
kilotons, where one kiloton equal s the energy released by the explosion of oneton of TNT;
modern nuclear weapons typically have yieldsin the range of tensto hundreds of kilotons.
In contrast, several types of experiments producing little to no nuclear yield have been
conducted over theyears. Hydronuclear experimentswere conducted duringthe 1958-1961
nuclear test moratorium. They initially used lessthan acritical mass of fissile material; as
the amount of this material was stepped up toward criticality from one experiment to the
next, some of these experiments resulted in the release of tiny amounts of energy from
fission, even as little as a gram of TNT equivalent or less. Hydrodynamic experiments
implode apit (thefirst stage or “trigger” of anuclear weapon) in order to examine how the
pit behaves; these experiments use non-fissile material asasurrogatefor fissile material, so
they cannot becomecritical. Subcritical experimentsexaminehow plutonium behaveswhen
subjected to a spike in pressure, such as when struck by an explosive-driven metal plate.
The plutonium is configured in away, such as by its shape and quantity, that it cannot go
critical.
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The answer isacategoric “yes.” The Russiansaswell astherest of the P-5
[China, France, Russia, the United Kingdom, and the United States, the
permanent five members of the U.N. Security Council] did commit themselves.
That answer is substantiated by the record of the negotiationsat almost any level
of technicality and national security classification that is desired and permitted.
More importantly, for the current debate, it is also substantiated by the public
record of statements by high level Russian officials as their position on the
guestion of thresholds evolved and fell into line with the consensus that
emerged.”

The issue remains unresolved. In a 2007 letter, the State Department stated:

the Department of State is not aware of any international agreement on what
“zero” yield means. During the negotiation of the Treaty, the P-5 reached an
understanding that subcritical nuclear experimentswoul d not be prohibited under
the Treaty. The United States also made clear that, in its view, supercritical
nuclear explosive-driven device tests would be prohibited under the Treaty.
However, there was no agreement among the P-5 that criticality would be the
basis for determining which activities would be permitted under the CTBT and
which activities would not be permitted. Therefore, it is left to the individual
State Party to decidefor itself whether atest that produced morethan azeroyield
would violate the Treaty.”

How Capable Is the CTBT Monitoring Regime?

Monitoring Systems and Methods. Becauseof concernsthat states parties
to the CTBT could cheat and thereby change the strategic balance, the ability to
monitor the treaty has always been an integral part of the debate over the treaty.
Monitoring has always been more difficult for underground nuclear tests than for
tests in other environments. Radioactive particles in the atmosphere (fallout) are
readily detectable in trace amounts. Sound waves in the oceans travel great
distances. Testsin space can be detected by national technical means. It isfor this
reason that the LTBT banned testsonly inthe atmosphere, in space, and under water.
Accordingly, much of this section focuses on detection, and evasion of detection, of
underground tests. This section presents a technical background and contending
views for several monitoring technologies.

Thetreaty contains complex provisionsin an effort to monitor compliancewith
its basic obligation of conducting no nuclear explosions. It establishes a
Comprehensive Nuclear-Test-Ban Treaty Organization (CTBTO) that would begin
operation upon the treaty’ s entry into force. Its elements are a Conference of States
Parties; an Executive Council to promote implementation of, and compliance with,
the treaty; and a Technical Secretariat for monitoring. The secretariat is deploying
an International Monitoring System (IMS) to detect nuclear tests;” an International

" SFRC CTBT hearing, 1999, pp. 16-17.

" Enclosure, in letter from Jeffrey T. Bergner, Assistant Secretary, L egislative Affairs, U.S.
Department of State, to The Honorable Jon Kyl, United States Senate, August 9, 2007.

 For a map of IMS stations, at [http:\\www.ctbto.org] see Verification Regime >
(continued...)
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Data Center (IDC) to analyze data and disseminate the results to member states; and
a Global Communications Infrastructure to transmit data to, and reports from, the
IDC. The treaty provides for on-site inspections (OSls) if 30 of the 51 Executive
Council members approve. In 1996, the signatory states established a Preparatory
Commission for the CTBTO to implement the organization, the IMS, and the IDC,
and to prepare for OSIs, so that the CTBTO would be fully operational upon the
treaty’ s entry into force.

Thetreaty callsfor the IMS to have 321 stations worldwide to monitor signals
that might indicate a nuclear explosion: 170 seismic stations to monitor seismic
waves in the Earth; 11 hydroacoustic stations to monitor underwater sound waves;
60 arrays of infrasound detectors to monitor very low frequency sound wavesin the
atmosphere; and 80 radionuclide stationsto detect radi oactive particlesthat anuclear
explosion might produce; as well as 16 radionuclide laboratories to analyze
radioactive samples. Of the seismic stations, 50 areto be primary stationsto provide
datato IDC continuously and in real time, while 120 are to be auxiliary stations to
provide data when requested by the IDC. As of November 26, 2007, 37 primary
seismic stations, 76 auxiliary seismic stations, 10 hydroacoustic stations, 37
infrasound arrays, 47 radionuclide stations, and 9 radionuclide laboratories had been
certified. That is, they are completed and meet the technical requirements of the
Preparatory Commission. They transmit dataautomatically and continuously to the
IDC, excepting for the auxiliary stations and the radionuclide laboratories, which
transmit data as requested by the IDC.*°

The United States has operated its own system to detect nuclear tests since the
1940s. The present system, the U.S. Atomic Energy Detection System (USAEDYS),
isoperated by the Air Force Technical ApplicationsCenter (AFTAC). AFTAC states
that USAEDS is a “global network of nuclear event detection sensors’ including
underground, underwater, atmospheric, and space sensors.® NNSA provides
technical support for satellite- and ground-based nuclear explosion monitoring.
Other organizations are conducting research on nuclear explosion monitoring as

9 (...continued)
Monitoring Facilities > Map of Facilities.

8 |nformation provided by Annika Thunborg, Chief, Public Information, Comprehensive
Nuclear-Test-Ban Treaty Preparatory Commission, personal communication, November 26,
2007.

8 U.S. Air Force. Intelligence, Surveillance, and Response Agency. “Fact Sheet: Air Force
Technical Applications Center.” June 2007. [http://www.afisr.af .mil/library/factsheets/
factsheet.asp?d=10309].
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well.#2 While 21 USAEDS seismic stations were part of IMS as of August 2007%
(i.e., they provide data to IDC), USAEDS also has other capabilities, such as
detectors on satellites, that are not part of IMS. USAEDS and IMS are to some
extent complementary. USAEDS, asanational system, focuses on areas of concern
to the United States; IMS, as an entity of an international treaty, maintains a global
detection capability so that no nation feels singled out for special monitoring
attention. IMS aso provides accessto datafrom sites that USAEDS cannot access.
Further, IMS datamay be more credible to states parties to the treaty than datafrom
USAEDS. Theformer come from atransparent, internationally-controlled system,
while USAEDS datamight beless convincing to Executive Council membersif they
suspected that the United States was releasing information selectively or if the
sensors and resulting data were unfamiliar and thus difficult for some council
members to interpret. As the State Department said, “In the case of the DPRK
[North Korean] test, several countries have noted that the combination of IMS and
IDC data and analysis with U.S. national data and analysis provided them with
greater confidencein ng the event than woul d have been the casewiththe U.S.
dataand analysisalone.”® In addition to IMS and USAEDS, academic institutions
and national governments operate thousands of other seismic stations worldwide.?®
Some of these stations may feed information to IDC on an ad hoc basis.

Thereisgeneral agreement that IMSwill be ableto detect most nonevasivetests
at 1 kilotonor less. C. Paul Robinson, then director of SandiaNational Laboratories,
said in 1999, “ The detection threshold that was used informally by treaty negotiators
as an unofficial target for the IMS was about 1 kiloton, non-evasively tested, in
environments other than outer space. Although IMS coverage will not be uniform
over the entire globe, it is expected to generally achieve that informal target.”® A
National Academy of Sciences report places the threshold for nonevasive
underground tests at “ significantly better than 1 kt [kiloton]” and says, “ For most of
Europe, Asia, and Northern Africa, the detection threshold isdown in therangefrom
30to 60 tons|i.e., 0.03 to 0.06 kilotons] in hard rock.”®" The detection of the 2006
North Korean nuclear test, with a yield the United States placed at less than a

8 These organizations include the Air Force Research L aboratory, the Army’s Space and
Missile Command, the Office of Naval Research, the Special Geology Program of the U.S.
Geologic Survey, and the U.K. Atomic Weapons Establishment’s Forensic Seismology
Group. In addition, other organizations are conducting research relevant to nuclear
explosion monitoring. Information provided by Bureau of Verification, Compliance, and
Implementation, U.S. Department of State, personal communications, February 1 and 4,
2008.

8 | etter from Jeffrey T. Bergner, Assistant Secretary, Legisative Affairs, U.S. Department
of State, to TheHonorable JonKyl, United States Senate, August 9, 2007, enclosure, answer
to question 2.

8 |bid., answer to question 9.

& See, for example, Incorporated Research Institutions for Seismology, “Stations &
Instrumentation,” available at [http://www.iris.edu/stations/].

8 SASC CTBT hearings, 1999, p. 131.
8 NASreport, p. 42.
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kiloton,®® by IMS and non-IMS stations supports the claim of a low detection
threshold for nonevasive underground tests.

Seismic technology. Seismology has been used for decades to detect and
differentiate between earthquakes and explosions, though it is very difficult for
seismol ogy to differentiate between conventional and low-yield nuclear explosions.
Earthquakes and explosions generate many types of seismic waves that propagate
through the Earth. Various techniques are used to obtain more information from
these waves. For example, seismic arrays are typically groups of 5 to 30
seismometers spread out over several square kilometers linked to a central point.®
Because of the distance between seismometers, seismic waves from an event arrive
at each seismometer at dlightly different times. These differences can be used to
calculatethedirection from which thewavesarrived. Thistechnique hasbeeninuse
for decades.

Other techniques also help extract information. Some seismic waves are
tel eseismic, detected even at distancesover 9,000 km.* For example, an IMSstation
in South Americadetected sei smic wavesfrom the 2006 North K orean nuclear test.*
Someteleseismic wavestravel along the Earth’ ssurface, while otherstravel through
the interior. Of the latter, some are shear waves, an earthquake generates them
strongly asthe two sides of afault slide past each other. Others are pressure waves,
an explosion generates them strongly as the pressure of an explosion radiates
outward. The appearance of shear and pressure waves on a seismogram differs,
giving aclue whether an event is an earthquake or explosion. Another differenceis
that the first waves from an explosion arrive suddenly, while those from an
earthquake build up over a short time. More recently, regional seismic waves have
comeinto useto differentiate between earthquakes and explosions. Thesewavesare
generally observed at distances of up to 2,000 km; they can often be detected even
when teleseismic waves from an event cannot be.

The direction from which seismic waves from an event arrive at multiple
seismic stations around the world can be used to determine the approximate location
of the event. The magnitude of seismic waves can also be used to calculatetheyield
of an explosion, though with considerable uncertainty. The CTBT limitsthe area of
an OSl to 1000 sq. km,* and the CTBTO Preparatory Commission stated that in the
case of the North Korean nuclear test, “anaysis of all available data allowed for the

8 U.S. Office of the Director of National Intelligence. Public Affairs Office. “ Statement by
the Office of the Director of National Intelligence onthe North KoreaNuclear Test,” ODNI
news release no. 19-06, October 16, 2006.

8 NASreport, p. 40.
% NASreport, p. 39.

“The CTBT Verification Regime Put to the Test — The Event inthe DPRK on 9 October
2006,” Comprehensive Nuclear-Test-Ban Treaty Preparatory Commission, 2007, available
at [http://www.ctbto.org/press centre/featured articles/2007/2007_0409_dprk.htm].

%2 Protocol to the Treaty, Part II, On-Site Inspections, Section A, Genera Provisions,
Paragraph 3.
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identification of a potential inspection area of considerably less than 1000 square
kilometers’ despite the low yield of the explosion.®®

Contending views. CTBT critics point to “decoupling” as a method of
evading seismic detection. It dates from the late 1950s.** This technique involves
setting off a blast in an underground cavity large enough to absorb the force of the
blast dastically, thus muffling the resulting seismic signal. Critics point to a
decoupling experiment conducted inasalt domein Louisianain 1966 inwhich a0.38
kiloton explosion generated a seismic signal that appeared to be from an explosion
one-seventieth aslarge.® Larry Turnbull of the Central Intelligence Agency said,

In judging whether this evasion scenario is credible, both the feasibility of
constructing a large cavity and of containing the debris from the nuclear
explosions must be examined ... construction of large cavities in both hard rock
and salt isfeasible, with costs that would be relatively small compared to effort
to produce the material for a nuclear device ... containing both particulate and
gaseous debrisisfeasiblein salt, and more difficult — though not impossible —
inhard rock. Therefore, wejudge that the cavity decoupling evasion scenario to
be credible and should be factored into any underground CTB monitoring.*®

CTBT supporters respond that while decoupling works for very low yield
explosions, it is much harder for larger ones. The National Academy of Sciences
(NAS) report raised ten difficulties in conducting a decoupled test, such as
constructing acavity clandestinely, predicting the signalsfrom the test, ensuring that
the yield of the device is not greater than planned, and containing radionuclides. It
finds, “ Accepting the possibility of acavity decoupled test, we conclude that such an
underground nuclear explosion cannot be reliably hidden if itsyield islarger than 1
or 2 kilotons.”*’

CTBT critics believe that decoupling could be concealed. Kathleen Bailey,
former Assistant Director for Nuclear and Weapons Control, Arms Control and
Disarmament Agency, and Robert Barker, former Assistant to the Secretary of
Defensefor Atomic Energy, reject the claim that the earth and rock removed to create
acavity would be an indicator of decoupling: “In India, wherethe very test site used
had been closely observed, no such activity was detected prior to a nuclear test.”®
CTBT advocatesrespond that thisexampleisnot avalid indicator of U.S. capability
to detect the excavation for decoupling because the test was not decoupled, and a
decoupled test would require excavation of far more material. For example, acavity

% CTBTO Preparatory Commission, “The CTBT Verification Regime Put to the Test.”
% See Jacobson and Stein, Diplomats, Scientists, and Politicians, pp. 151-154.
® NASreport, p. 46.

% Larry Turnbull, Central Intelligence Agency, “U.S. Monitoring Goals for the
Comprehensive Test Ban Treaty,” address to the Council on Foreign Relations, March 16,
1998, in SASC CTBT hearings, 1999, p. 204; see also p. 200.

" NASreport, pp. 47-48.

% Bailey and Barker, “Why the United States Should Unsign the Comprehensive Test Ban
Treaty and Resume Nuclear Testing,” p. 135.
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37 metersin radius would be needed to decouple a 3-kiloton device, with avolume
of 212,175 cubic meters. In contrast, a shaft 10 feet in diameter and 600 feet deep,
possible dimensionsfor anon-decoupl ed 3-kiloton test, has avolume of 1,327 cubic
meters.® CTBT opponents reply that excavated material may not be observed by
satellitesif someone wantsto hide the fact that digging isoccurring. Materia could
be removed when satellites are not overhead, or it could be moved underground in
existing tunnels. Aqueous excavation could be used to create large cavities in salt
domes. In particular, according to the State Department, “Iran presents particular
challenges from a sei smic detection perspective. Iran’s vast numbers of salt domes
offer an effective decoupling environment, making detection particularly difficult in
the absence of close-in sensors.”'®

Supportersof thetreaty point to numerous advancesin seismological capability
that would help monitor the CTBT. Foremost is the ongoing rollout of the IMS;
many of its seismic (and other) stations around the globe provide datato IDCinreal
time. AsthelMSisaninternational system, many of itsstationsarein areasthat the
United States could not access, such as in Iran. Further, it is important that the
seismic stationswill contribute regional aswell astel esel smic data because regional
datais of particular value in detecting low-yield tests and decoupling. One source
states, “Regional waves enhance the ability to detect cavity decoupling because
higher frequency waves are more observable at regional distances and decoupling is
smaller at higher frequencies ... compared to teleseismic waves ...”** Regional
stations have proven more vauable than was expected; according to U.K.
seismol ogists,

When the IM Swas negotiated, therationale for auxiliary seismic stations[those
that provide data only when interrogated, not on a continuous basis, to the
International Data Center] was that these stations would improve the ability of
the IMS to locate seismic events, and to more finely characterize the seismic
source. With the ongoing deployment of the M S, seismol ogi sts have discovered
that the auxiliary stations are of particular value for identifying the source of a
seismic signal asan earthquake or expl osion becausethey pick up certainseismic
wavesthat can beusedinidentification. Inaddition, it hasturned out that having
many seismic stations, such as those in individual national or university
networks, complementsthe M Sstations and increasesthe avail ability of data.'%?

% Sourcefor radius of aspherical cavity for full decoupling: “The Soviet Union carried out
apartially decoupled test of about 8to 10 kt in 1976, in a cavity (in salt) of mean radius 37
m (sufficient to fully decouple about 3 kt).” NASreport, p. 46. Source for dimensions of
ashaft: According to one report, “[underground] tests are conducted in vertical drill holes
up to 10 feet in diameter and from 600 ft to more than 1 mile deep.” U.S. Congress. Office
of Technology Assessment. The Containment of Underground Nuclear Explosions. OTA-
ISC-414, October 1989, p. 16. Note that the diameter of the shaft depends on the drilling
equipment used, not on the yield of the device.

100 etter fromJeffrey T. Bergner, Assistant Secretary, L egislative Affairs, U.S. Department
of State, to TheHonorable JonKyl, United States Senate, August 9, 2007, enclosure, answer
to question 9.

108 Hafemeister, “ Progressin CTBT Monitoring Since Its 1999 Senate Defeat,” p. 160.

102 |nformation provided by seismologists at the U.K. Atomic Weapons Establishment,
(continued...)
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CTBT supporters note that other signatures in addition to characteristics of
seismic waves help differentiate between earthquakes and explosions. Finding that
the epicenter of an event is more than 10 km deep rules out an explosion, as does
finding the epicenter at sea in the absence of hydroacoustic waves indicative of an
explosion. Other characteristics specific tolocal geol ogy aid determining whether an
event is an earthquake or explosion. The CTBTO Preparatory Commission states
that IM S stations around the world detected the North Korean nuclear test of 2006,
and IMS was able to locate the test to well under 1000 square km. As another
indicator, the seismic record shows aclear difference between that explosion and an
earlier earthquake. Accordingto seismologistsPaul Richardsand Won-Y oung Kim,

The seismogram of 9 October [2006, the North K orean test] hasthree important
features. First, it shows an impulsive onset of compressional waves ...
characteristic of an explosion. Second, peaks indicative of shear wavesin the
[Earth’s] crust, which would be typical of an earthquake, are very weak ... And
third, short-period ‘ Rayleigh waves are apparent. They ... are known to be
excited only by sources at a depth not much more than about 3 or 4 km, which
is much shallower than typical earthquakes.'®

Critics point to evasive tactics and weaknesses in sei smic monitoring that open
prospects for clandestine testing. Yield can be calculated from the magnitude of
seismic waves. Y et many factors affect the intensity of seismic signalsin addition
to the yield of a nuclear device. The NAS report states, “[regional] waves are
dependent on local properties of the Earth’s crust and uppermost mantle — which
can vary strongly from one region to another.”** For example, a device detonated
in soft rock can have ten or more times the yield as one detonated tamped (fully
coupled) in hard rock, yet the seismic signals from each can indicate the same
apparent yield because soft rock transmits seismic energy much less efficiently than
does hard rock.’® An evader, knowing this from the unclassified literature, would
consider this difference in selecting a test site. While CTBT supporters note that
regiona seismic signals can aid in detecting lower-yield nuclear detonations,
opponents reply that Russia and China did not permit IMS stations to be located
within hundreds of kilometers of their nuclear test sites, at Novaya Zemlyaand Lop
Nor, respectively. The closest IMS station is 1,112 km from Novaya Zemlya, and
783 kmfrom Lop Nor. Incontrast, thethree IMS stations closest to the Nevada Test
Site (NTS) are at distances of 249, 380, and 417 km.!® The State Department
observes,

102 (,...continued)
personal communication, October 11, 2007.

103 Paul Richardsand Won-Y oung Kim, “ Seismic Signature,” Nature Physics, January 2007,
p. 5. For a seismogram of the North Korean test, see CTBTO Preparatory Commission.
“The CTBT Verification Regime Put to the Test.”

104 NASreport, p. 39.
105 NASreport, pp. 41-42.

106 U.S. Department of State. Bureau of Verification, Compliance, and Implementation.
“Response to Medalia Questions of 27 Nov [2007].” January 14, 2008. Hereinafter
“Response to Medalia Questions.”
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There is no doubt that we would be better off if we had close-in seismographs
around Lop Nor and Novaya Zemlya. If IMS were alowed to install three
seismographs surrounding Lop Nor at the distances similar to those surrounding
the NTS, it would be much easier not only to detect smaller events, but also to
identify the nature of smaller eventsand to determine abetter |ocation aswell as
the origin time.'”’

Iran has numerous salt domes many hundred of milesfrom the IM S station near
Teheran. Critics argue that Iran could easily create cavities for decoupling by using
water to dissolve salt. It has extensive experience in drilling for oil, which is often
found near salt deposits. Assuch, itisargued, itiswell equippedto excavate cavities
for decoupling. Further, much of Iranisseismically active, making it easier for Iran
to conduct a test during an earthquake to mask the explosion’s signals. Others
respond that hiding a test in an earthquake requires holding the test in readiness,
possibly for years, for the “right” earthquake to come aong, and it may still be
possible to distinguish signals from an earthquake from those of an explosion.

Other techniques can also reduce seismic signals from underground nuclear
tests. Don Linger, Senior Scientific Advisor, Advanced Systems Concepts Office,
Defense Threat Reduction Agency, and former director of the Defense Nuclear
Agency’ s nuclear effects testing program, provided the following information.'%

Onetechnique for reducing seismic signalsis “geol ogic preconditioning.”
A nuclear test in hard rock will fracture or microfracture the surrounding rock to
distances of several hundred meters, fragmenting it and changing the shock
propagation and attenuation characteristics. As a result, a test conducted
underground in ahard rock geology region in which a previous nuclear test was
conducted will in effect be conducted in fragmented rock, which absorbs much
more energy than undisturbed rock, weakening the seismic signal. This
attenuation was observed in experiments using 100 tons of chemical explosive,
conducted by the U.S. Departments of Defense/Defense Nuclear Agency (now
the Defense Threat Reduction Agency) in aseries of testsin Kazakhstan during
the closing of the former Soviet Nuclear Test sitein 1993 to 2002. Moreover,
the Russian test site at Novaya Zemlya, which is comprised mainly of similar
hard rock, has similar regions of preconditioned hard rock created by previous
tests that could be used to muffle seismic signals of clandestinetests. Thisisa
proven technology, clearly understood by the testing community.

A second techniqueto reduce seismic signal s, “ radiation spectrumtuning,”
is to reduce the radiation coupling of the nuclear device to the ground. The
amount of energy that anuclear device deposits into the surrounding geology is
very sensitive to specifics of its radiation output spectrum, and strongly affects
the manner in which the blast is coupled to the ground, causing large changesin
the ground shock and seismic signature. Radiation spectrumisentirely different
thanyield. For agiventest cavity, a10-kiloton weapon with energy concentrated
in the thousand-el ectron-volt range will produce a significantly lower seismic
signal than a 10-kil oton weapon with el ectromagnetic energy concentrated inthe
tens-of -million-electron-volt range. Nuclear explosiveshave been designedwith
different energy spectra. For example, the U.S. Plowshare program of nuclear

107 “ Response to Medalia Questions.”
1%8 | nformation provided by personal interview and emails, December 3-13, 2007.
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explosives for peaceful purposes, and the parallel Soviet program, developed
nuclear explosive devices with energies concentrated in a part of the
€l ectromagnetic spectrum different than that of typical nuclear weapons.

CTBT proponents respond that geologic preconditioning may be of use to
Russiaor China, which have a*stockpile” of cavities|eft by nuclear test explosions,
and possibly to India and Pakistan, which may have afew small cavities, but not to
other nations. Opponents dismiss this argument because they view the prospect of
Russian or Chinese covert testing as the greatest threat. Proponents, in turn, reply
that the decoupling capability of geologic preconditioning would vary greatly
depending on specificsof the surrounding rock and the extent of itsfracturing, which
would be extremely difficult to determine. Regarding radiation spectrum tuning,
proponents ask if modificationsto the test device that would be needed to reduce the
seismic signature would interfere with the purpose of, and results from, the test so
much as to diminish its value significantly.

Seismic monitoring entails other arguments. Critics state that the ability to
detect lower-yield testsincreases many-fold the number of seismic events that must
be analyzed as possible nuclear tests. Supporters reply that improved seismic
detection and data analysis capability rule out most such events as possible
explosions, and that low-yield testsare of littlemilitary significance. Criticsrespond
that low-yield explosions have military significance, as discussed below, and that it
would be easier for IDC to miss a low-yield explosion among thousands of low-
magnitude earthquakes than to miss a higher-yield explosion. Supportersretort that
theNorth Korean test of October 2006 was clearly detected eventhoughithadayield
of lessthan akiloton; critics counter that it was not conducted evasively.

Detection of radioactive gases. Nuclear explosions generate a great
variety of radioactive atoms, or radionuclides, some of which are gases. Of special
interest areradi oactiveisotopesof noblegases, such asargon-37, krypton-85, xenon-
131, and xenon-133. Thebackground level of these gasesisextremely low. Because
noble gases are chemically inert, they do not bond with the rocks and soil
surrounding an underground nuclear explosion. Asaresult, they work their way to
the surface and disperse into the atmosphere, where they may be detected thousands
of milesaway. For example, the Automated Radioxenon Sampler/Analyzer, in use
by IMS, concentrates and measures minute quantities of the isotopes of radioactive
xenon.’® Once a detection system has accumulated a data archive of background
levels of radioactive noble gases, aspike abovethat level canindicate arelease from
a nuclear reactor or nuclear explosion. Computer models of global atmospheric
conditions in the days before a spike can then be worked backwards to provide a
general location of the source.

At entry into force of the CTBT, the IMS is to have 80 radionuclide stations
around the world; all areto monitor radioactive particles and upon the treaty’ s entry
into force 40 of them would have capability to monitor radioactive noble gases.

109 “Breakthrough Systems to Detect Nuclear Explosions Worldwide,” Pacific Northwest
National Laboratory, press release, July 24, 1998, at [http://www.pnl.gov/news/1998/
Bnw98 24.htm]. See also Hafemeister, “Progress in CTBT Monitoring Since Its 1999
Senate Defeat,” p. 168.
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Sixteen laboratories would analyze samples from these stations. The CTBTO
PrepCom states: “ The relative abundance of different radionuclides in these [air]
samples can distinguish between materials produced by a nuclear reactor and a
nuclear explosion.... The presence of noble gases can indicate if an underground
explosion has taken place.”

Contending views. Thetreaty’ s supporters claim that the 2006 North Korean
nuclear test shows the value of noble gas monitoring and the capability of the IMS.
An IMS radionuclide system at Yellowknife, Northwest Territories, Canada,
collected samples two weeks after the test that, upon analysis, indicated a trace
amount of xenon-133. By comparing thisamount to datainitsarchive, anaystswere
able to determine that the level was elevated. By examining wind currents for the
preceding two weeks, and data on releases from the Chalk River Laboratories, a
Canadian nuclear research site severa thousand kilometers southeast of Y ellowknife,
analysts were able to conclude that the xenon-133 was “consistent with a release
from the location and time of the DPRK event.”**

Opponents see numerous ways to evade detection of radioactive noble gases.
They recognize that noble gases will reach the surface if there is no effort at
containment, but believe containment canwork. They point to astatement by Donald
Barr, aretired Los Alamos radiochemist with over 50 years of nuclear testing and
related experience: “Deep buria of a nuclear device, combined with gas blocking
techniques, virtualy eliminates the seepage of noble gases to the surface, though
some such gases might occasionally be detected, but only at the surface above the
detonation point.”**? Burying a nuclear test device at greater depth than would be
typically used for containment would also delay the time when these gases would
reach the surface, providing more time for radioactive decay to reduce the amount
reaching the surface. Certain geologies, such as salt domes, would more readily seal
the cavity, blocking the escape of these gases.

CTBT supporterspoint to experimental datato buttresstheir claimthat itisvery
difficult to contain noble gasesfoll owing an underground nuclear expl osion because
they rise to the surface through faults or fractures, especially during periods of low
barometric pressure.** Opponents would note that the experiment in question used
surrogate gases (sulfur hexafluoride and helium-3), not argon and xenon. Further,
the report stated that the decay of argon-37 to chlorine-37 “will limit the sampling
‘window’ during which surface detectionispossible,” and that “ selecting the timing
of achallenge inspection to include the arrival of weather fronts may be necessary

119 Preparatory Commission for the Comprehensive Nuclear-Test-Ban Treaty, “ Verification
Technologies: Radionuclide,” at [http://www.ctbto.org], link to “Verification Regime” >
“Monitoring Technologies’ > “Radionuclide.”

1 pRJ. Szey et a., “A Long Distance Measurement of Radioxenon in Y ellowknife,
Canada, in Late October 2006,” Geophysical Research Letters, vol. 34, L20802, doi:
10.1029/2007FL 030611, October 16, 2007, p. 5 of 5.

112 Personal communication, November 21, 2007.

113 C.R. Carrigan et al., “Trace Gas Emissions on Geological Faults as Indicators of
Underground Nuclear Testing,” Nature, vol. 382, August 8, 1996, pp. 528-531.
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to optimize the possibility of detection.”™* An evader, knowing this, might try to
delay inspections beyond the time such afront is due to arrive.

Detection of radioactive particles. Underground nuclear explosions may
vent radioactive particles (fallout) into the atmosphere, where they may travel for
thousands of miles, depending onwind, rain, particle size, and other factors. Fallout
analysis has provided a clear indication of a nuclear test for many decades. For
example, the United States learned of the first Soviet nuclear test (an atmospheric
test) in 1949, and learned much about the design of the first Soviet thermonuclear
device in 1953, through collection and analysis of these particles.'”® The ease of
detecting fallout particles was a main reason why the United States, Soviet Union,
and United Kingdom were able to negotiate the LTBT in 1963, and worldwide
protests against fallout were a main impetus for the treaty.

Contending views. CTBT supporters assert that containment of radioactive
debrisfrom anuclear test is difficult, and many techniques are learned through trial
and error. Geologic features, such asfaults, can provide apath through which debris
can vent. Certain types of soil or rock are better for containment than others.
Underground water, turned to steam by an explosion, generates a great deal of
pressure. Depth of burial must be adequate. Elaborate methods must be used to
prevent debris and gases from escaping through the shaft dug for the test.**® Despite
extensive experiencewith contai ned underground testsbeginninginthe 1950s, many
U.S. underground tests through 1970 released radioactive material.**’ CTBT
supporters therefore argue that it would be difficult for Russia or China, and much
more so for first-time testers, to have high confidence that they could contain a
clandestine test.

CTBT opponents respond that Russia and China would have high confidence
in their ability to contain a nuclear test because of their test experience. Opponents
point to aU.S. example. Following the “Baneberry” test of 1970, which vented a
large radioactive cloud, the United States took further stepsto contain underground
tests, and of the 386 post-Baneberry tests conducted at the Nevada Test Site through
1992, only 2 resulted in accidental release of radioactivity detected outside the test
site™® Even nations without nuclear test experience could learn much about
containment from the open literature, and could make containment more likely by
burying the test device more deeply, examining geologic characteristics in selecting
atest site, and building alarge margin of error into containment techniques.

14 |bid., p. 531,

15 Richard Rhodes, Dark Sun: The Making of the Hydrogen Bomb, New Y ork, Simon and
Schuster, 1995, pp. 370-372, 524.

118 For a detailed discussion of containment, see Office of Technology Assessment. The
Containment of Underground Nuclear Explosions, pp. 31-55.

17U.S. Department of Energy. Nevada Operations Office. United StatesNuclear Tests, July
1945 through September 1992, DOE/NV-209, rev. 15, December 2000, pp. 2-63.

18 Department of Energy, United States Nuclear Tests, pp. 64-88.
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The treaty’ s supporters point to data on Soviet nuclear tests at Russia' s only
nuclear test site, Novaya Zemlya in the Arctic Ocean, to show the difficulty of
containment. Using the period beginning in 1971 so as to be comparable to U.S.
post-Baneberry tests, 30 underground tests were conducted from 1971 to 1990, with
data unclear for two. Of the other 28, 10 vented radioactive gases offsite, another 7
vented such gases onsite only, 1 vented radioactive gases and debris offsite, and 10
were contained. Thetreaty’ s opponents counter that there was a sharp improvement
in containment. Of the 28 tests, for the period 1971 through August 1978, 10 of 16
tests vented offsite, 1 vented onsite, and 5 were contained; for September 1978
through 1990, 6 vented onsite only, 1 vented offsite (both gases and particles), and
5 were contained.™

Interferometric synthetic aperture radar (INSAR). Thistechniquewas
developed inthe early 1990sto study ground deformation around earthquakes. Init,
asatellite-borne radar sends out microwave radar beamsto a swath of ground some
100 km wide, and records, pixel by pixel, what isin effect the distance between the
satellite and each point on the ground.*® If another radar picture of the sameterrain
is taken later from nearly the same point in space,"** one image can be digitally
subtracted from the other, with any difference shown as bands of color that reveal
ground motion. According to the technical literature, INSAR can detect ground
deformation of lessthan 1 cm*® and can take pictures through many types of clouds.
Becauseit doesnot usevisiblelight, it can take picturesnight or day. Thistechnique
has al so been used to detect ground deformation due to oil and gas reservoirs and to
measure the stability of retaining walls around areservoir in London.'?

While IM S does not use satellite monitoring techniques, the CTBT (ArticlelV,
section A, paragraph 5) permits the use of national technical means. According to
David Hafemeister, professor emeritus of physics at California Polytechnic State
University, “InSAR is now a widely adopted technology, available to all CTBT
States Parties at reasonable prices from commercial vendors.”*** The depression
formed by an underground nuclear test — assuming therock or ground abovethetest

19 vitaly Kjalturin et al., “A Review of Nuclear Testing by the Soviet Union at Novaya
Zemlya, 1955-1990,” Science and Global Security, no. 13, 2005, pp. 40-42.

120 For brief descriptions of INSAR, see Gabriele Rennie, “Monitoring Earth’s Subsurface
from Space,” S&TR, April 2005, pp. 4-11; and U.S. Department of the Interior. U.S.
Geologic Survey. “Using Satellitesto M onitor Deformation: Radar Interferometry,” updated
October 11, 2007, at [http://vol canoes.usgs.gov/insar/more_insar.html].

21 The U.S. Geologic Survey states, “It isn’t possible to steer a satellite accurately enough
to return it to exactly the same point in space on different orbits, but it srelatively easy to
get within afew hundred feet and then do the necessary geometric corrections.” |bid.

122 Rennie, “Monitoring Earth’s Subsurface from Space,” p. 5.

122 On the latter point, see European Space Agency, “Groundmotion: Service Examples,” at
[http://www.eomd.esa.int/bookl ets/booklet183.asp] .

124 Hafemeister, “ Progress in CTBT Monitoring Since Its 1999 Senate Defeat,” p. 169.
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does not collapse into the cavity left by the test, leaving a clearly visible crater —
may be 1 to 2 km across and one to several cm deep.'®

Contending views. CTBT advocates hold that INSAR complements other
monitoring techniques. It can monitor large areas for subsidence. It can localize a
suspicious site, even with atest of yield lessthan 1 kiloton (depending also on other
factors such as depth of burial and geology) to within 100 meters, thus helping to
guide an OSI.** |t can discriminate between an earthquake and an explosion based
on changes in ground deformation revealed by INSAR; an earthquake produces a
more or lesslinear pattern caused by the two sides of afault diding past each other,
while an explosion produces a roughly circular depression. It can help find
construction of adecoupling cavity, asground abovethe cavity may subside slightly.
Thewideavailability of INSAR datawould arguably make arequest for an OS| based
on this data more convincing to the CTBTO Executive Council.

Criticsrespond that INSAR requires before-and-after pictures of the same piece
of ground in order to detect slight subsidence. If only an“after” pictureisavailable,
the technique is thought to work only for nuclear tests of 20 kilotons of yield or so,
alevel that seismic techniques can easily locate, rendering INSAR superfluous. The
State Department points to other limitations.

NASA, [Lawrence Livermore National Laboratory], Canadian Space Agency,
and European Space Agency all have INSAR systems and should have libraries
of datacovering much of theworld, at least up to middle latitudes. However, in
some areas where there is rugged terrain, terrain shadowing will likely cause
large areas to be uncovered. Additionally, one would need to have “before’
imagesthat arefairly recent to do an accurate comparison. If significant changes
have occurred in the terrain (other than those caused by the test) by wind, rain
or other natural factors, the “before” image will not be useful in constructing an
INSAR image. Furthermore, thisis complicated by the fact that the subsidence
may not occur until sometimeafter thetest, perhapsyears. So, whereaslibraries
do exist, without specific tasking, they’ re unlikely to be good enough.

Further, “It is particularly noteworthy that no evidence of subsidence was observed
by the INSAR technique after the North Korean test.” For these and other reasons,
State concludes, “the potential of INSAR in assisting detection of anuclear explosion
is limited and cannot be considered a useful technique in many test scenarios.”*?’

Criticsassert that subsidence could occur too lateto aid an OSI. They also argue
that somevery low yield tests, thekind an evader ismost likely to attempt, conducted
at Nevada Test Site did not form depressions,"® and that deep burial and certain
geologies(e.g., deepinsideagranite mountain) may preclude subsidence. Supporters

125 Paul Vincent et al., “New Signatures of Underground Nuclear TestsReveal ed by Satellite
Radar Interferometry,” Geophysical Research Letters, vol. 30, no. 22, November 2003, p.
SDE 1-1.

126 Hafemeister, “ Progressin CTBT Monitoring Since Its 1999 Senate Defeat,” p. 171.
127 “ Response to Medalia Questions.”
128 Hafemeister, “ Progressin CTBT Monitoring Since Its 1999 Senate Defeat,” p. 171.
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reply that INSAR isof valueif it helpsdeter evasion, and that it may reduce thevalue
and increase the difficulty of clandestine tests by forcing a would-be evader to dig
deeper and use smaller nuclear devices in order to avoid detection by INSAR.

Detecting collateral evidence. A nuclear test requires much preparation.
The testing nation must survey the site to determine if the geology is suitable, bring
drilling and diagnostic equipment to the site, drill the shaft, set up the diagnostic
equipment with its many cables, emplacethe device, seal the shaft, and so on. While
IM Sdoesnot detect pre-test activities, national technical meansof verification could.
Satellite photography and communications intercepts, CTBT supporters argue, can
detect such activities, and ArticlelV (D) of thetreaty permitsuse of national technical
dataaswell asIM S data as grounds for requesting an inspection. CTBT opponents
recognizethat satellitesmight detect preparationsfor aclandestinetest, but arguethat
some activities may appear normal, such asmining in amining area, other activities
may be hidden, land lines can prevent access to communications, etc.

On-site inspections (OSIs): Procedural aspects. The treaty and a
protocol provide for OSIs, in which international inspectors would travel to the site
of asuspected nuclear explosion to search for conclusive evidence of such explosion.
For example, if theinspectionteamisableto drill into the cavity formed by anuclear
explosion, it would have conclusive proof that a test occurred, and radiochemical
analysis (such astheratio of different isotopes) could provide its approximate date.
The treaty and protocol go into extensive detail on OSls, specifying procedures by
which the Executive Council would authorize the start and continuation of an
inspection, the timeline for an inspection, the number of team members, and
equipment they may and may not use. These procedures represent a compromise
between those who wanted highly intrusive inspections that could be conducted
quickly and those who feared that such inspections would reveal military secrets.

Contending views. Much of the Senate debate on OSIsin 1999 involved the
ease of securing Executive Council permission for an OSl. According to Article 1
of the treaty, once a state party has requested an OSl, 30 of 51 members of the
Executive Council would haveto approveto order theinspection. Ambassador Jeane
Kirkpatrick questioned the competence of the council to make technical decisions
related to the treaty. Each member of the council would have one vote. Since the
council would be based on geographic representation, many nationson it would have
little or no nuclear experience. Further, “there will be atechnical support group ...
chosen by the sameexecutive council ... whichischosen by peoplethe overwhelming
majority of whom do not themselves have any experience or competence with
nuclear questions, much less nuclear weapons.”** She also noted, “U.N. bodies are
very highly political bodies.”** Senator Richard Shelby said that it would be hard
to obtain the 30-vote supermajority needed for an OSI to go forward,*** while Senator
Joseph Biden provided an analysis of likely council voting and concluded that “it

129 =RC CTBT hearing, 1999, pp. 10-11.
130 gFRC CTBT hearing, 1999, p. 48.
131 =RC CTBT hearing, 1999, p. 55.
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becauseit isin their naked self-interest.” **

Another contentious topic is how the provisions of the treaty and its protocol
specifying procedures for OSls might affect the success of inspections. Opponents
assert that many of these provisions impair the technical effectiveness of an
inspection. Some such provisions are listed here, along with afew comments made

in 2007 by the State Department:

The protocol limitstheinspection team to 40 members except when
it is drilling, and limits an inspection to 130 days. The State
Department observes, “the availability of acceptable, technically
qualified and trained inspectors and inspection assistants, operating
as a cohesive team, is a factor affecting the adequacy of the OS
timeline.” %

The treaty requires the team to submit a progress report within 25
days of the council’s approval of the OSI; the inspection will
continue unless a majority of the council votes not to do so. But
according to the State Department, “there is no guarantee that the
Executive Council will consider ‘progress (not defined) to be
sufficient to justify the OSl entering the continuation phase of the
inspection.” **

The protocol permits specified inspection techniques but does not
provide for the adoption of new ones. This omission may become
more significant as new technol ogies emerge.

The protocol permits one overflight that may last at most 12 hours
and may only use field glasses, passive | ocation-finding equi pment,
video cameras, and hand-held still cameras, unless the state being
inspected agreesto more overflights and the use of other equipment.
The State Department observes, “a State Party that conducts a test
will most likely employ all availablemeansto evadeinitial detection
and, following approval of an OSl, restrict to the maximum extent
the use of technol ogies and techniquesthat might otherwiseresultin
detection.” %

The inspected state has “[t]he right to make the final decision
regarding any access of theinspectionteam ...,” apparently referring
to areaswithin the areato beinspected that theinspected state deems
sensitive. To protect them, the inspected state may shroud sensitive

132 gFRC CTBT hearing, 1999, p. 96.

133 “Response to Medalia Questions.”
134 “Response to Medalia Questions.”
135 “Response to Medalia Questions.”
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equipment and restrict radionuclide measurements and the taking of
samples to those relevant to the inspection.

e The inspection team may gain access to sensitive facilities if “the
inspection team demonstrates credibly to the inspected State Party
that accessto buildings and other structuresis necessary to fulfil the
inspection mandate.” Opponents doubt that the inspected state
would agree that any such demonstration was credible.

The treaty’s supporters recognize that the inspection provisions represent a
compromise between the ability to find evidence of a clandestinetest and the ability
of inspected states to protect sensitive facilities and guard against espionage.
Supporters observe that these provisions protect the United States as well as other
nations. They note that many provisions of the Protocol facilitate inspections.

e Inspectors may inspect an area of 1,000 square kilometers,
supporters argue that this is large enough given the ability of
monitoring technologies to limit the area to be inspected.

e Inspectors shall be chosen “on the basis of their expertise and
experience”; supporters note that other possible criteria, such as
representing regional groupings of states, were not used.

e Theprotocol permits many technol ogiesto be used, including visual
observation, video and still photography, multi-spectral imaging,
measurement of radioactivity, environmental sampling, passive
seismological monitoring for aftershocks.

e Unless the Executive Council disapproves by a majority vote a
request to continue the inspection, it may also use active seismic
surveys and magnetic and gravitational field mapping.

¢ |If the council approves, inspectors may drill for samples.

e Subject to certain limitations, the inspection team has the right to
collect, remove, and analyze samples. Supportersnotethat anuclear
explosion would create many formsof evidence, and that techniques
for analysis of samples are highly sensitive.

e While the Executive Council may terminate an inspection after 25
days, supportersof thetreaty seethat outcome asunlikely given that
30 of 51 members of the council had to approve the inspection, and
argue that the evidence needed to gain approval by a supermajority
would necessarily have been compelling.

OSls: technical aspects. While the 1999 debate considered procedural
aspectsof OSls, it madelittle referenceto their technical aspects. Y et that issue has
been raised for ahalf-century. For example, in 1960 testimony, awitness pointed to
clues of value for an OSI. A nuclear explosion may produce very different surface
phenomena than an earthquake. If there are no signs of human activity in the area,
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an explosion can beruled out. There are dozens of signatures of anuclear test, such
asdisrupted vegetation, radioactivity, melted snow, pebblesin bushes, and road and
fence displacement. The witness pointed out difficulties as well. The most
conclusive evidence of anuclear test is radioactive debris obtained by drilling into
theradioactive zoneleft by anuclear explosion. Y et, he calculated, theradius of the
radioactive zone of a 1.7-kiloton explosion is about 60 feet, and it would be
necessary to drill 63 holes to have a 100 percent chance of finding this zone in an
area 500 feet in radius.**

Contending views. Technical capability to support OSls has improved over
the years. Satellite imagery could reveal human activity. Seismologists have
developed techniques to extract more information from seismic data, helping to
distinguish earthquakes from explosions and more precisely locating the epicenter
of an explosion. Radioactiveisotopes of noble gases might be discovered at the test
site even if they were in such low concentration that they could not be detected at a
distance. InSAR could greatly narrow the search area.

It may, however, be difficult for an OSl to find the most conclusive proof of a
clandestine test, drilling into the cavity created by an underground explosion and
retrieving radioactive debris. A 10-kiloton test would produce a cavity some 60
metersin diameter;**” depending on geology and depth of burial; alower-yield device
would produce asmaller cavity. Thetest might or might not result in acrater on the
Earth’ ssurface. Such craters are caused when a cavity collapses and the overburden
aboveit collapsesinto the resulting void all theway up to the surface. Deeper burial
and careful attention to the geology of the test areawould reduce but not eliminate
therisk of crater formation or of some signs of atest appearing at the surface. OSIs
could encounter practical problems. According to a prediction based on an
experiment, xenon-133 and argon-37 “would be detectable, respectively, about 50
and 80 days after the detonation” for a 1-kiloton explosion.’®® By that time, an OS|
might be completed. Livermore presents another problem with detecting argon-37:

There is another “smoking gun” in lieu of drilling. That is argon-37. Thisisa
noble gas isotope produced by bombardment of calcium with neutrons. It gets
formed during an underground explosion, hasafairly long half lifeandisunique
to an underground test (i.e. the background is low to nonexistent). The only
problemisthat it isdifficult to detect and measure because you haveto shield the
sample from ambient background to a high degree (i.e. put the sample in a
lead-lined chamber of some kind to do the measurements). The procedure
discussed in OSl circles has been to take extensive air samples from surface
cracks at the suspected site, separate the noble gases from the air, remove the

136« Statement of Richard M. Foose, Chief, Department of Earth Sciences, Stanford Research
Institute,” in U.S. Congress. Joint Committee on Atomic Energy. Special Subcommittee on
Radi ation and Subcommittee on Research and Devel opment. Technical Aspectsof Detection
and Inspection Controls of a Nuclear Weapons Test Ban. Hearings, 86" Congress, 2™
Session, 1960, pp. 282-305.

137 Information provided by Lawrence Livermore National Laboratory, personal
communication, August 31, 2007.

1% C.R. Carrigan et al., “Trace Gas Emissions on Geological Faults as Indicators of
Underground Nuclear Testing,” p. 528.
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radon, and then measure for argon-37. This would be difficult to do in the
field.**

CTBT advocatesclaimthat OSls, by offering proof of aclandestine nuclear test,
would act as a deterrent. If a nation fears that it would get caught, the reasoning
goes, it would belesslikely to conduct anuclear test. Further, supporters argue, the
deterrent effect would be magnified because evaders would not know the threshol ds
at which various U.S. and international monitoring capabilities could detect various
test signatures, so they would have to compensate by deeper burial, great efforts at
containment, lower yield, and thelike. Moreover, it isargued, evaderswith little or
no test experience would have little confidence in their ability to predict yield or to
contain nuclear explosions, forcing them to take still more conservative measuresto
evade detection. Such measures, it isargued, could make testing so difficult, costly,
and risky as to be not worthwhile.

CTBT critics respond that careful attention to evasion would defeat OSIs and
would deter other nations from requesting them. If a nation were not sure that it
could locate a test with an OSI, or even that a test had taken place, it would be
reluctant to risk its credibility by requesting an OSI. Further, in thisview, whilethe
U.S. monitoring system, USAEDS, may be able to detect faint signatures that IMS
cannot, the United States may be unwilling to use this evidence to make the case for
an OSlI to avoid revealing capabilities. Thus an evader would not need to worry
about the maximum capability of USAEDS. At the sametime, aprospective evader
could learn the capabilities of IMS because states parties to the CTBT receive IMS
data. It could, for example, conduct alarge mining explosion and seehow it registers
with IMS. Asaresult, the treaty’ s opponents maintain, the prospect of OSlswould
merely force an evader to pay close attention to evasion techniques, something it
would do anyway. Perversely, then, the CTBT’s provision for OSIs would allow
evadersto use the absence of arequest for an OSl, or the conduct of an unsuccessful
OSl, as evidence that it was not evading.

CTBT critics challenge the validity of debating technical issues of monitoring,
verification, and evasion on an unclassified basis. Robert Monroe, former Director
of Defense Nuclear Agency, said:

Verification cannot be usefully addressed in unclassified documents.
Verification is atwo-sided game. On the one hand, many of those around the
world who are working to improve verification are operating in an unclassified
environment, and the arms control community trumpets every advance in sensor
locations, sensitivity, networks, etc. On the other hand, our adversaries or
potential adversaries who wish to develop or improve their nuclear weapons
while maintaining test deniability, are working with highest priority to improve
their evasion techniques. They are working in absolute secrecy, taking every
precaution against being detected. The only organizationthe U.S. hasto counter
themistheintelligence community, and every scrap of itsinformation collected
on evasion improvements is highly classified. Therefore an unclassified study

¥ Information provided by Lawrence Livermore National Laboratory, personal
communication, August 31, 2007. “Noblegases’ arechemically inert; they include helium,
neon, argon, krypton, xenon, and radon.
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will acquireagreat deal of information on verification improvementsand al most
nothing on evasion improvements. This could lead the unwary to conclude that
we are now able to verify a CTBT. My own impressions, based upon many
decades of close involvement with nuclear weapons, are exactly the opposite.
| believe the evaders have an easier problem to solve, that they are now in a
comfort zone for undetected testing, and that they expect their advantage to
improve in the future.**

Onthe other hand, as Senator J. William Fulbright once said, “the merefact that
information has been classified does not make it necessarily true.”*** Similarly, the
treaty’ ssupporterswould note, thefact that information isunclassified doesnot make
itinvalid. Supporters argue that advances in monitoring capability, many of which
areunclassified, arelikely to reveal clandestinetesting or preparationsfor it. Having
unclassified information, such asfrom thousands of seismometersaround theworld,
publicly and promptly available increases the number of people who may find
evidence of testing. While technical monitoring cannot provide information that
human intelligence can on motivations, plans, and budgets, human intelligence can
be misleading because of disinformation, misinterpretation, reliance on unreliable
sources, and incompl eteinformation. Basing conclusionson the absence of evidence
it is argued, may be hazardous. Former Secretary of Defense Donald Rumsfeld
reportedly said, “the absence of evidence is not evidence of absence.” * However,
the absence of evidence cannot be construed as evidence. Clearly, the Senate would
consider classified information in any future debate on the treaty, but classified
detailsof evasiontechniqueswould haveto be balanced agai nst classified monitoring
capabilities, and both would be only two of many elements of a net assessment.

Additional Evasion Scenarios. For decades, supporters of nuclear testing
treaties have argued that monitoring capability is good enough to permit effective
verification, while critics have responded in part by setting forth scenariosthat, they
maintained, would defeat verification. This report discussed one scenario,
decoupling, earlier and now turnsto two others.

Testing without attribution. One scenario envisions conducting one or
more tests that would be detected but could not be attributed. Robert Barker, former
Assistant to the Secretary of Defense for Atomic Energy, postulates a scenario that

involves conducting atest in aremote ocean arealong after identifiable national
vessels had left the scene. The testing nation would expect the international
monitoring system to detect the test and announce the yield, and by virtue of its
participation in the monitoring community the testing nation would have access
to any debris collected, for its own analysis of performance. It would be
impossible to positively attribute the test to a nation if the testing nation took
care to ensure that materials were not used in the test such that debris could be

140 Perspnal communication, November 5, 2007.

141 U.S. Congress. Senate. Committee on Foreign Relations. Subcommittee on International
Organization and Disarmament Affairs. Srategic and Foreign Policy Implications of ABM
Systems. Hearings, 91% Congress, 1% Session, 1969, p. 183.

142 Walter Pincus, “Report Details Errors Before War,” Washington Post, September 9,
2006, p. 12.
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uniquely traced back to the testing nation. Indeed, aclever cheater would place
materials that are unique to different nations in close proximity to the bomb so
that the debris might look Israeli or Indian or even U.S.**

The National Academy of Sciences study stated,

Attribution is likely to be more problematic for an underwater or atmospheric
test, since anation with anuclear explosive could detonateit on aship or aplane
and the effects on the surrounding media would be more ephemeral. Though
such atest would likely be detected and located, it might be attributed only with
difficulty to the nation responsible. ... To confidently evade attribution, atester
would need to believe that the United States, working with other nations, did not
have the capability to track ships and planesin the vicinity of the test location,
and would not intercept communications relating to the test.'*

Arguments on this scenario can be played out at length. Donald Barr, aretired
Los Alamos radiochemist, states,

Itisvirtually impossibleto disguise (spoof) the signatures of anuclear explosive
detonation. Thisis because of the broad range of fission product and actinide
radionuclides which are produced instantaneously and then evolve with time
according to well-known radioactive decay laws. Any attempt to tamper with
either or both of these distributions would produce a discordance of the
radiochemical data suite. The likely nature of such an attempted spoof would
become apparent through comparison of the radiochemical data with the
extensivedatabaseof U.S. testscoupled with ever-improving model cal cul ations
of nuclear explosives.*

Critics state that attribution depends on matching a sample of radioactive
material with a sample from an archive of such materials. If the sample does not
match any in the archive, this method provides no basis for attribution. Supporters
counter that detection of debrisfrom anuclear test would trigger an immediate, all-
out effort by the United States, other nations, and the CTBTO to attribute the test.
Thelist of potential testers would be quite small, easing the task, and debris could
reveal information about weapon design, providing further clues as to the testing
nation. Supporters argue that a nation would probably need a test series to have
confidence in awarhead design, increasing the odds of attribution; opponents reply
that one successful test might suffice to confirm a simple implosion design, and an
unsuccessful test might not be detected.

Evading multiple sensors. While many signatures could reveal atest, it
might be possible to conceal them all by conducting a nuclear test in alarge cavity
excavated in a mining complex deep underground. A large cavity would permit
decoupling. Excavating the cavity deep underground, especially in rock, would
guard against adepression in the Earth’ s surface that could be detected by standard
or INSAR satellite photography. Deep burial would arguably trap noble gases and

143 Personal communication, April 28, 2007.
144 NASreport, pp. 38-39.
145 Personal communication, November 29, 2007.
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particles; the open literature has much information on how to contain underground
explosions.** Use of a mine would provide a cover story for human activity and
would hide much of that activity. Material removed during excavation could be
placed, unseen by satellites, in unused tunnels. Accessto IMS data, aright of all
states signatory to the treaty, would help a would-be evader improve evasion
techniques and gather data on some types of evasive tests.

CTBT supporters see evasion as difficult. Containment, while harder for a
nation with no test experience, can fail nonetheless because of unknown aspects of
test sitegeology, astheU.S. “Baneberry” test showed.'’ Satellite photography might
reveal suspicious human activity. An evader would not know capabilities of U.S.
monitoring systems. Technical progress in monitoring and a growing archive of
background noise, itisargued, reducethethreshol d bel ow which anevader couldfeel
confident of success. An evader with little nuclear test experience would not have
aprecise estimate of weapon yield, forcing it to lower theyield, and value, of atest.
Human intelligence might reveal atest. Supportersassert that the treaty would make
evasion harder. Secretary Albright argued that, while the United States cannot be
absolutely certain to detect very low yield tests with or without the treaty, “by
improving our capacity to monitor, weare much morelikely under thetreaty to detect
such tests and consequently to deter them.”**

Would Clandestine Testing Confer Military Advantages?

A concern that arose in the 1999 CTBT debate was that clandestine testing
could increase the threat to the United States. As Senator John Warner said,

| am also concerned that the treaty’s zero yield test ban is not verifiable. Itis
difficult, if not impossible, to detect tests below a certain level. If anationis
determined to conceal their non-compliance with this treaty, there are certain
levels below which we simply cannot detect. The equipment is not there.

Testing at yields below detection levels may allow certain countries, such
as Russia, to develop anew class of nuclear weapons.™*

Some argued then that undetected testing, evenat low yield levels, would confer
military advantages. Six former Secretaries of Defense said, “it is impossible to
verify aban that extendsto very low yields. ... Testswith yields below 1 kiloton can

146 See, for example, Office of Technology Assessment, The Containment of Underground
Nuclear Explosions.

147 “Baneberry,” a 10-kiloton test, spewed a radioactive cloud that was tracked to the
Canadian border. SeeOfficeof Technology Assessment, The Containment of Underground
Nuclear Explosions, pp. 31-33; and U.S. Department of Energy. National Nuclear Security
Administration. Photo and description of Baneberrytest, at [ http://www.nv.doe.gov/library/
photos/photodetails.aspx?D=846].

198 FRC CTBT hearing, 1999, p. 76.
149 SASC CTBT hearings, 1999, p. 5.
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both go undetected and be militarily useful to thetesting state.”**® C. Paul Robinson,
Director of Sandia National Laboratories, said, “| believe that nuclear testing in the
subkiloton range could have utility for certain types of nuclear designs.” ™" A 1995
report by the JASON defense advisory group noted the value of half-kiloton tests:
“For the U.S. stockpile, testing under a 500 ton yield limit would allow studies of
boost gasignition and initia burn, which isacritical step in achieving full primary
design yield.”**> Bruce Tarter, then Director of Lawrence Livermore National
Laboratory, stated in 1997, “If additional tests were to be allowed, then 500 tons
would be the minimum nuclear test yield that would be of value for validating
experimental and computational tools used to assess weapon performance. For
purposes of helping to validate models for assessing weapon safety, nuclear test
yields of afew pounds would be of value.”*>

CTBT opponents hold that low-yield weapons can have much more value for
new or current nuclear powers now than was the case decades ago, even within the
1 to 2 kilotons that the NAS report uses as the upper limit on effective decoupling.
Kathleen Bailey and Robert Barker write, “ Oneto two kilotons can be militarily and
politically significant to any proliferator; with today’s commercialy available
guidance technol ogy oneto two kilotons accurately delivered against amajor city or
amajor military installation will create massive damage. Today, proliferatorsdon’t
need high-yield, thermonuclear weaponsto threaten their neighbors.”*** John Foster
writes,

Low yield underground tests of devices with yields of tons to hundreds of tons
can provide high confidence that such devices can be scaled up to strategic
yields. Right now we havelittle confidence that we could detect such low yield
tests with high confidence if evasive techniques were used. Such tests, if
conducted by potential adversariesand not by the United States, could adversely
affect our overall security posture. For example, the US has provided a nuclear
umbrella to a number of its dlies, such as South Korea, Japan, and Turkey, to
deter attacks by hostile nations and to reduce their need to develop their own
nuclear capabilities. However, recently anumber of Russian sources have stated
that Russia has developed and is deploying low yield “clean” (that is, with

150 | _etter from James Schlesinger, Richard Cheney, Frank Carlucci, Caspar Weinberger,
Donald Rumsfeld, and Melvin Laird to The Honorable Trent Lott, Majority Leader, United
States Senate, and The Honorable Tom Daschle, Democratic L eader, United States Senate,
in SASC CTBT hearings, 1999, p. 58.

131 “ prepared Statement by Dr. C. Paul Robinson,” in SASC CTBT hearings, 1999, p. 132.

152 Sidney Drell, Chair, et al., Nuclear Testing: Summary and Conclusions, JASON report
JSR-95-320, the MITRE Corporation, August 3, 1995, p. 3.

153 “ Response to Questions Regarding Comprehensive Test Ban Treaty (CTBT) for Senator
Jon Kyl from C. Bruce Tarter, Director, University of California, Lawrence Livermore
National Laboratory,” September 29, 1997, in U.S. Congress. Senate. Committee on
Governmental Affairs. Subcommittee on International Security, Proliferation, and Federal
Services, Safety and Reliability of the U.S. Nuclear Deterrent, Senate hearing 105-267, 105"
Congress, 1% Session, 1997, p. 75.

1> Bailey and Barker, “Why the United States Should Unsign the Comprehensive Test Ban
Treaty and Resume Nuclear Testing,” p. 135.
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reduced fission to reduce residual radiation) nuclear weapons, including some
“clean” earth penetrator weapons. Russian devel opment of cleanweaponsdraws
on the past Soviet devel opment and demonstration of clean nuclear devices for
peaceful uses, similar to the U.S. “Plowshare” program of the 1960s and 1970s.
Chinamay also be devel oping new low-yield weapons. In contrast, current U.S.
nuclear weapons, which date from the Cold War, are largely high yield, high
fission, dirty weapons. If acrisis were to develop between Russiaand a U.S.
aly, a Russian inventory of low yield tactical nuclear weapons, and the
asymmetry with U.S. weapons, could call into question the credibility of theU.S.
nuclear umbrella. Even without explicit threats, the asymmetry could lead to
nuclear nonproliferation by pressuring U.S. alliesto develop their own nuclear
weapons.’*®

Thetreaty’ ssupportersreject theideathat |ow-yield weaponswould make much
difference to the strategic balance, given the many nuclear weapons, of various
yields, that this nation has. They point to an article reporting on an interview with
General James Cartwright, USMC, then Commander of U.S. Strategic Command:

Theoretically, if a“grave’ threat to the United States emerged that could be
deterred only by alow-yield nuclear weapon, the general might be persuaded to
support its development, [Cartwright] said. However, to date, “1 haven't seen
anything that approaches that,” Cartwright said. ... “My priority is not reduced
yield,” Cartwright told areporter in April 2005. “It’sto take the accuracy to the
point where conventional can substitute for nuclear. That’smy first priority.” %

Various evasion scenarios, opponents argue, might be linked into a weapons
devel opment program, with each step providing dataand experiencefor the next step.
Extremely low yield tests could provide dataon nuclear physics, nuclear testing, test
containment, instrumentation, and data retrieval; the data could be used to develop
and validate computer models for weapons design. Decoupled tests could provide
data for design of an unboosted fission weapon, or perhaps a boosted fission
weapon.™’ One or afew atmospheric tests conducted in aremote ocean area might
suffice to develop a higher-yield weapon while arguably avoiding attribution.'*®
Alternatively, the NAS report states, if a nation were given the design of aweapon,

155 Perspnal communication, November 2, 2007.

1% Elaine Grossman, “ Senior U.S. General SeesHigh Nuclear Threshold,” Global Security
Newswire, October 22, 2007.

37 In “boosting,” a mixture of deuterium and tritium gases are injected into a hollow pit
(typically made of plutonium). When the pit isimploded, the heat and pressure cause the
deuterium=-tritium gas mixture to undergo fusion, thereby releasing a great many neutrons
that fission more plutonium. The significance, according to a Livermore report, is that
“[b]oosting increases the yield by a large amount.” R.E. Kidder, Maintaining the U.S.
Sockpile of Nuclear Weapons During a Low-Threshold or Comprehensive Test Ban,
Lawrence Livermore National Laboratory, UCRL-53820, October 1987, p. 5.

158 For example, disagreement remains even about whether an event in the South Atlantic
in September 1979 that registered acertain nuclear test signatureon aU.S. satellitedesigned
to detect nuclear explosions was caused by a nuclear test or a meteoroid, let alone which
nation conducted the possibletest. See Jeffrey Richelson, ed., “ The Velalncident: Nuclear
Test or Meteoroid?’, National Security Archive, Electronic Briefing Book No. 190, May 5,
2006, [http://www.gwu.edu/~nsarchiv/INSAEBB/NSAEBB190/index.htm].



CRS-45

“A singlefull-yield test would validate both the legitimacy of ablueprint and success
in reproducing the object, but that test might be of yield too high to be concealed.”**

Supporters argue that nations could not devel op thermonuclear weapons under
a CTBT, and see very low yield tests as of little value for weapons devel opment.
According to Richard Garwin, hydronuclear tests “will provide little useful
knowledge,” and tests of 0.1 kiloton “would have little value in the devel opment of
nuclear weapons.”*® According to the NAS report, tests up to 1 to 2 kilotons are
concealablein some circumstances, and could be used to improve unboosted fission
weapons or, with difficulty, for proof tests of weaponsof 1to 2 kilotons Testsupto
20kilotonsareunlikely to be conceal able; they could be used to proof-test 20-kiloton
fission weapons, or for “eventual development & full testing of some primaries &
low-yield thermonuclear weapons.” Finally, tests above 20 kilotons could not be
concealed; they could be used to develop and test boosted fission weapons and
thermonuclear weapons.*®* Thus both the value of tests and therisk of being caught
arethought to increase with yield. At the sametime, thereisgeneral agreement that
a nation could develop a simple gun-type or implosion weapon, with a yield of
perhaps 10 to 20 kilotons, without testing, thereby avoiding the need for evasion.

The NAS report observes that nations with more test experience could make
more progress in a weapons program through covert testing, but that “the threats
these countries can pose to U.S. interests with the types of nuclear weapons they
already havetested arelarge. What they could achieve with the very limited nuclear
testing they could plausibly conceal would not add significantly to this.”*** CTBT
supporters hold that the United States has lived with the prospect that Russia or
Chinacould gainan advantage through clandestinetesting sincethe U.S. moratorium
began in 1992. Russia, at least, has apparently taken a different approach to its
nuclear weapons program than has the United States, so that the programs are not
strictly comparable. For example, the NAS report states, “ Russian nuclear weapons
are remanufactured on a 10-year cycle,”**® which contrasts with the current U.S.
policy of extending the service lives of existing warheads for many years.
Nonetheless, CTBT supporters argue that the United States has advanced in its
nuclear capability significantly through SSP. In their view, it would be instructive
to ask the current directors of the three U.S. nuclear weapons laboratories if they
would rather bein the position of the Russian or Chinese nuclear weapons programs,
evenincluding the possibility of testing at very low yields, or theU.S. enterprisewith
the scientific tools made available by SSP but without testing. The NAS report
summarizes the value of clandestine testing as follows:

Very little of the benefit of ascrupulously observed CTBT regimewould be lost
in the case of clandestine testing within the considerabl e constraintsimposed by
the available monitoring capabilities.... The worst-case scenario under a no-

159 NASreport, p. 66.

160 =RC CTBT hearing, 1999, p. 117.
161 NASreport, p. 68.

162 NASreport, pp. 68, 77.

163 NASreport, p. 70.
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CTBT regime poses far bigger threatsto U.S. security interests — sophisticated
nuclear weapons in the hands of many more adversaries — than the worst-case
scenario of clandestine testing in a CTBT regime, within the constraints posed
by the monitoring system.*®*

What Risks Does a Nation Run if It Is Caught Cheating?

Any nation that ratified the CTBT, and then sought to cheat, would have to
evaluate the risks and benefits of clandestine testing. In the 1999 debate, attention
focused on thefeasibility of successful cheating and the military gainsthat such tests
might or might not confer, but virtually no attention was paid to the risks of being
caught. Nonethel ess, the question merits consideration because the answer could be
crucia toawould-beevader’ scalculus. Possibleaternative casesare sketched here;
further research would be of use. It could be argued that there would be few
consequences. Inthisview, the Conference of States Partiesto the CTBT, pursuant
to Article V of the treaty, “may recommend to States Parties collective measures
which are in conformity with international law.” Further, “[t]he Conference, or
aternatively, if the case is urgent, the Executive Council, may bring the issue,
including relevant information and conclusions, to the attention of the United
Nations.” The U.N. might take little action, or it might delay. In particular, if
evidence of clandestine testing were not conclusive, there might be few or no
penalties. Another possibility isthat the U.N., fearful that an unpunished violation
could lead to the unraveling not only of the CTBT, but also of U.S. willingness to
take further stepstoward nuclear disarmament, could impose meaningful sanctions.
Y et another possibility is that some nations could take actions outside the U.N.
framework.

Instead of attempting to conduct clandestine tests, a nation wishing to conduct
one or more nuclear tests might ssmply withdraw from the treaty. The case for so
doing isthat it might want to conduct atest with ayield that could not be hidden; it
might believe that even alow-yield test could be detected, especially if it had little
or no experience with nuclear testing and test containment; and it might want to
announce its nuclear capabilities to the world. But clandestine testing offers
advantages: an open weaponsdevel opment program could spur rivalsto launchtheir
own program, so a nation wanting to devel op nuclear weapons might prefer to keep
itsintent unknown; anation that withdrew from the treaty would lose accessto IMS
data, which could help it evade detection; a nation that withdrew from the treaty to
conduct nuclear tests might face the same penaltiesas one that conducted clandestine
testsand was caught cheating; and anation might prefer to stay in good standing with
the international community for aslong as possible in order to delay any sanctions.

164 NASreport, p. 78.



CRS-47

The CTBT, Nuclear Nonproliferation, and
Nuclear Disarmament

There is widespread agreement among experts within and outside the
government that nuclear proliferation, especialy if it leads to terrorists obtaining
nuclear weapons, is one of the greatest security threats facing the United States.

The nuclear nonproliferation regime is a decades-long attempt to hold nuclear
proliferation in check. This regime is an array of treaties, agreements, nuclear
weapon free zones, restrictions on exports of nuclear-related equipment, controls of
nuclear materials, and national laws, withthe Nuclear Nonproliferation Treaty (NPT)
at itscore.’® The NPT entered into force in 1970. It represents a bargain in which
nuclear weapon states coul d have nuclear weapons, non-nuclear weapon statesagreed
not to acquire them, and both agreed, in Article V1, “to pursue negotiations in good
faith on effective measures relating to cessation of the nuclear armsrace at an early
date and to nuclear disarmament, and on a Treaty on general and complete
disarmament under strict and effective international control.”

Many see this regime as being in danger.’®® North Korea conducted a nuclear
test in 2006." Iran is embarked on a nuclear program that many fear is, or will
become, anuclear weapons program.’®® Many nations are expected to begin nuclear
power programs, which would make fissile materials and nuclear expertise more
widely available. Thereare concernsabout unsecured nuclear weaponsin Pakistan'®®
and el sewhere, and about whether another proliferation network such asthat operated
by A.Q. Khan will emerge, or if another one still exists undiscovered. Another
concern isthe threat of terrorists armed with nuclear weapons. Some fear a cascade
of nuclear proliferation. For example, if Iran develops nuclear weapons, that could
put pressure on Egypt and Saudi Arabia to do likewise, and a continued North
K orean nuclear weapons program coul d | ead Japan and South K oreato follow suit.*”®

165 See CRS Report RL31559, Proliferation Control Regimes. Background and Satus, by
Sharon Squassoni, Steve Bowman, Steven Hildreth, and Jill Marie Parillo.

166 See CRS Report RL 31559, Proliferation Control Regimes: Background and Satus, by
Mary Beth Nikitin, Paul Kerr, Steve Bowman, and Steven Hildreth.

167 See CRS Report RL 33709, North Korea' sNuclear Test: Motivations, Implications, and
U.S Options, by EmmaChanl ett-Avery and Sharon Squassoni ; CRS Report RL 34256, North
Korea's Nuclear Weapons: Latest Developments, by Mary Beth Nikitin; and CRS Report
RL 33590, North Korea’' sNuclear Weapons Devel opment and Diplomacy, by Larry Niksch.

188 See CRS Report RL32048, Iran: U.S. Concerns and Policy Responses, by Kenneth
Katzman.

169 See CRS Report RL34248, Pakistan’s Nuclear Weapons: Proliferation and Security
Issues, by Paul Kerr and Mary Beth Nikitin.

10 See U.S. Department of State. International Security Advisory Board. Report on
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Atissueishow to protect thisregime and thwart nuclear proliferation. A major
argument by supporters on behalf of the CTBT is that the treaty would promote
nonproliferation. Some CTBT supportersfavor thetreaty by itself asameansto slow
proliferation, while other supporters see the treaty as a step toward nuclear
disarmament. Opponents argue that the treaty would weaken deterrence and that
nonproliferation and disarmament are not linked. Some opponents would resume
testing promptly to restore confidence in existing weapons, develop new ones, and
train weapons designers, while other opponents would resume testing only under
morelimited circumstances, such asif aproblem devel oped with an existing warhead
that could only be fixed through testing. Greg Mello, executive director of the Los
Alamos Study Group, offers the following view:

The nonproliferation value of U.S. CTBT ratification depends on other U.S.
policies, some connected to the treaty and somenot. If those other policiesbuild
on and implement the CTBT as a disarmament treaty, as the text of the treaty
proclaimsit to be, it could have significant nonproliferation value. On the other
hand, aCTBT that aimsto “ban the bang, but not the bomb,” and that the United
States ratifies and implements on that basis, may have little if any
nonproliferation value. In that case it would be widely and correctly seen as
furthering a world order based on a nuclear double standard. For example,
ratifyingthe CTBT whilemakinglong-terminvestmentsto maintain andimprove
aleaner U.S. nuclear arsenal would make amockery of thistreaty in the eyes of
most of the world.

Merely having a CTBT is not enough of agoal to provide real improvement in
the foreign relations of the United States. Freedom from the threat of nuclear
attack, i.e. freedom from nuclear deterrence, would be such a goal, with the
CTBT onemeanstoit. Incontrast, should asituation arise in which aworld led
by nuclear-armed, rich states enforced a future CTBT regime by threat of
military force or by economic sanctions that cause widespread suffering, that
situation would not be much different than the one we have today prior to
ratification and entry into force.**

Another possible position is that the CTBT would make little difference one
way or the other. In thisview, the extent of proliferation is about what it would be
had the United States ratified the CTBT,; this nation has made progress on nuclear
nonproliferation despite not having ratified the treaty; the weapons labs have
supported 12 annual assessments that nuclear weapons remain safe and reliable
despite thelack of testing; and the strategic balance favorsthis nation whether or not
Russiaor Chinahastested clandestinely. Thus, neither the worst fears of those who
opposed the treaty on grounds that deterrence would collapse without testing, nor of
thosewho supported it on groundsthat U.S. failureto ratify would accel erate nuclear
proliferation, have been realized. This position has received little if any support.

The Treaty’s Technical Contributions to Nonproliferation

CTBT supporters hold that the treaty would make specific technical
contributions to nuclear nonproliferation. Richard Garwin, IBM Fellow Emeritus,
testified,

! Personal communication, January 28, 2008.
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It is possible to build simple nuclear weapons without nuclear explosion tests.
But therewill always be anagging doubt whether or how well they perform. The
Hiroshimaand Nagasaki bombs each weighed about 9,000 pounds, with ayield
of 15 to 20 kilotons.... these must be compared with atwo-stage thermonuclear
bomb, tested in 1957, 12 yearslater, that weighed some 400 pounds, with ayield
of 74 kilotons. Its diameter was a mere 12 inches, with a length of some 42
inches. That iswhat you can do by testing. That iswhat other people cannot do
without testing."?

General John Shalikashvili (USA, Ret.), former Chairman of the Joint Chiefs of
Staff, in a 2001 report on the CTBT, noted the importance of such limitations
imposed by the treaty:

A ban on nuclear explosionswould also place technical constraints on countries
that already have nuclear weapon capabilities. Test Ban Treaty signatureby India
or Pakistan would not close off their nuclear options, but it would rule out certain
devel opments and help prevent a destabilizing nuclear armsrace in South Asia.
Chinawould not be free to test explosively a post-production sample of amore
advanced warhead than is in its current arsenal. This would, for example,
impede China from placing multiple warheads on a mobile missile.*”

Treaty supporters argue that the treaty would reduce the risk of nuclear
proliferation in other ways. They state that IMS, which would complement U.S.
monitoring systems by placing seismic stations in areas that would be closed to a
U.S. national system, and OSls, which could be conducted only if the treaty were to
enter into force, would hel p detect and deter nuclear tests. Garwin argued that China
would haveto test to develop certain new weapons: “if secret information regarding
thermonuclear weapons has been acquired by others or may be so acquired in the
future, as has been alleged in regard to China, thisinformation cannot be turned into
a deployable weapon without tests forbidden by the CTBT.” "

“Nuclear Umbrella,” New Weapons, and Nonproliferation

CTBT opponents see a strong and robust nuclear force as essential to
nonproliferation. Inthisview, theU.S. “nuclear umbrella,” thatis, aU.S. willingness
to use nuclear weapons to defend friends and allies from attack, contributes to
nonproliferation by reassuring them so they do not need nuclear weapons of their
own. Opponents stress the importance that many nations attach to the nuclear
umbrella. Onereport finds, “ The United States has extended security assurances to
31 countries— the 26 nationsof NATO, Australia, Japan, South Korea, Taiwan, and
Isragl.” ™ Whilethe North Atlantic Treaty does not reference nuclear weapons, the
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United States kept many nuclear weapons in Western Europe during the Cold War,
and a 1999 NATO document states, “ The supreme guarantee of the security of the
Alliesis provided by the strategic nuclear forces of the Alliance, particularly those
of the United States....”*”® Regarding Japan, after a meeting between Secretary of
State Condoleezza Rice and Japanese Foreign Minister Taro Aso shortly after the
2006 North Korean nuclear test, Secretary Rice said, “1 reaffirmed the President’s
statement of October 9th that the United States hasthe will and the capability to meet
the full range — and | underscore full range — of its deterrent and security
commitmentsto Japan.” Minister Aso said, “Thereisno need to arm ourselveswith
nuclear weapons either. For Japan’s own defense we have this Mutual Defense
Treaty with [the] United States ... and that commitment has been reconfirmed by
Secretary Rice.”*”” And regarding aU.S.-South K orean Mutual Defense Treaty that
entered into forcein 1954, Secretary of Defense Donald Rumsfeld said, “ The United
States reaffirms its firm commitment to the Republic of Korea, including
continuation of the extended deterrence offered by the U.S. nuclear umbrella,
consistent with the Nuclear [sic] Defense Treaty.” '™

CTBT opponents maintain that the nuclear umbrella must be kept credible,
whichreguiresongoing effort. AsRobert Barker said, “ The credibility of our nuclear
deterrent can only be sustained if we, ourselves, are confident it will work.... We,
especially in our open society, cannot sustain the credibility of deterrencefor long if
we lose confidence in the actual performance of the weapons.”*”® To maintain
credibility, opponents believe, the U.S. nuclear deterrent must respond to changing
conditions. Threats change over time, and U.S. forces must change as well to
continueto hold at risk assetsthat adversariesvalue highly. But, opponentsfear, the
deterrent cannot remain credible under current conditions. As noted earlier, John
Foster raised concerns about SSP. And Robert Monroe, former Director of Defense
Nuclear Agency, said,

WEe've let every aspect of our nuclear weapons program deteriorate for the past
sixteenyears. Wehavenot transformed our nuclear strategy from one of massive
retaliation agai nst the Sovietsto the surgical needsof today’ sdistributed threats.
Our stockpile of high-yield, dirty nuclear weapons, designed for the Cold War,
is aged and becoming more irrelevant by the day. The nation’s nuclear

175 (,..continued)
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infrastructure has seriously deteriorated. Our advanced nuclear technology R& D
effortispractically nonexistent. We' vedesi gned no new nuclear weapons, tested
no weapons, and produced no new weapons. Our Defense Department has
virtually “ denuclearized” itself.... Insum, statesunder our nuclear umbrellamay
be worried over both our capability and our will to protect them.**

Inthisview, sincethe mainrisk to the nonproliferation regimeflowsfromalack
of confidence in the U.S. nuclear deterrent, the only way to restore that confidence
isto test. Testing would permit development of new weapons, training of nuclear
designers and other personnel, and exercising of the nuclear weapons complex, all
of which would, in this view, make the nuclear umbrella more credible and reduce
the risk of proliferation. According to Robert Monroe,

Our arsenal isstill composed of aging Cold War “massiveretaliation” weapons,
with moderate accuracy, very high yields, and “dirty” radiation outputs. They
arevirtualy irrelevant today for deterring our proliferating adversaries. These
rogue states have buried their nuclear weapons facilities deep underground,
frequently locating them near deliberately exposed civilian populations. Any
U.S. nuclear weapons that do not have high accuracy, very low yields, reduced
collateral damage, and reduced residual radiation will not be credible of use, and
our attempted deterrencewill fail. Tobeeffectivedeterrents, these new weapons
also need tailored outputs (earth penetration, neutralization of chem-bio agents,
etc.). All these new capabilities will require nuclear testing.*®

CTBT supporters reject the emphasis on new weapons as creating major
problems for nuclear nonproliferation. Former Senator Sam Nunn testified,

On the RRW [reliable replacement warhead)] itself, if Congress gives a green
light to this program in our current world environment — and | stress in our
current world environment — | believe that this will be misunderstood by our
allies, exploited by our adversaries, complicate our work to prevent the spread
and use of nuclear weapons ..., and make resolution of the Iran and North Korea
challenges all the more difficult.’®

Former Secretary of Defense Harold Brown, though not a supporter of the CTBT in
its current form, wrote about

theill-advised push by elementsin the current administration to field new, low-
yield nuclear weapons and new nuclear designs of penetrating “ bunker busters.”
They would provide further excuses for aspiring nuclear-weapon states and
alienate those whose cooperation is sought while providing no significant and

18 Robert Monroe, “Nonproliferation, Deterrence, and Nuclear Strategy,” Center for
Security Policy, Occasional Papers no. 27, October 2007, pp. 3-4.
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182 .S, Congress. House. Committee on Appropriations. Subcommittee on Energy and
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perhaps negative security gains. Shaking the U.S. nuclear stick at adversaries
probably encourages proliferators.'®

The CTBT and the NPT’s “Grand Bargain”

While some CTBT supporters favor the treaty on its own merits as restricting
nuclear weapons programs of nuclear weapon states (NWS), other supporters take
abroader view of the treaty’ s contribution to nonproliferation. They assert that the
United States agreed, in Article VI of the NPT, to a*“grand bargain” in which the
NWSwould movetoward nuclear disarmament whilethe non-nucl ear weapon states
(NNWS) would forgo nuclear weapons and support nuclear nonproliferation
measures. They see a world without nuclear weapons as the best defense against
proliferation, and progressin thisdirection as needed to enlist theworld’ ssupport on
behalf of thisgoal. Asaresult, it isargued, steps toward disarmament are essential
for nonproliferation.

CTBT opponents, however, seenological linkage between nonproliferationand
disarmament. They believethat by claiming Article VI of the NPT makes thislink,
supporters aretrying to shapeit to say something it does not. According to Stephen
Rademaker, former Assistant Secretary of State, “Itisimpossibleto discernfromthis
language [Article VI] a binding legal obligation on the U.S. and the other four
nucl ear-weapon states to give up nuclear weapons. The operative legal requirement
isto ‘pursue negotiations in good faith on effective measures relating ... to nuclear
disarmament....”” Further, the NPT “does not assumethat nuclear disarmament must
be aprerequisite to general and complete disarmament. To the contrary, one of the
treaty’ s introductory paragraphs spells out the expectation of the parties that actual
‘elimination from national arsenals of nuclear weapons' would take place not prior
to, but ‘ pursuant to a Treaty on general and complete disarmament.’” 3

Supporters reply that Article VI is only part of the picture, and that the CTBT
isanecessary first step toward nonproliferation and disarmament. They notethat the
United States, along with other NWS, committed to the CTBT in 1995 and 2000.

e The NPT providesfor review conferences every five years. Article
X providesthat the 25-year conference, heldin 1995, would “ decide
whether the Treaty shall continue in force indefinitely, or shall be
extended for an additional fixed period or periods. This decision
shall be taken by amajority of the Partiesto the Treaty.” The 1995
conference decided to extend the treaty indefinitely through a
package of decisions that, because it was so controversial, was
adopted without a vote.® The package included Principles and
Objectives for Nuclear Non-Proliferation and Disarmament that

18 Harold Brown, “New Nuclear Realities,” Washington Quarterly, Winter 2007-08, p. 20.

18 Stephen Rademaker, “Blame America First,” Wall Street Journal, May 7, 2007, p. 15,
elipsesin original.

8 For a brief description of this process, see Stephen Young and Daniel Plesch, “A
Permanent Non-Proliferation Treaty,” Basic Reports, June 1, 1995, pp. 1-3.
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stressed the importance of completing “negotiations on a universal
and internationally and effectively verifiable Comprehensive
Nuclear-Test-Ban Treaty no later than 1996.” 1%

e Inajoint statement to the 2000 NPT review conference, the NWS
said, “No effort should be spared to make sure that the CTBT isa
universal and internationally and effectively verifiabletreaty and to
secure its earliest entry into force.”*®*” The conference's final
document, adopted by consensus, included 13 steps to implement
Article VI; thefirst was* The importance and urgency of signatures
and ratifications, without delay and without conditions and in
accordance with constitutional processes, to achieve the early entry
into force of the Comprehensive Nuclear-Test-Ban Treaty.” %

Supporters argue that these commitments were instrumental in securing
indefinite extension of the NPT and a successful outcome of the 2000 review
conference. They conclude that this nation should honor its commitments

Supporters note that the international community overwhelmingly favors the
CTBT. Asof February 2008, 178 nations had signed thetreaty, and 144 of them had
ratified. On December 5, 2007, by avote of 176 for, 1 against (United States), and
4 abstentions, the U.N. General Assembly adopted resolution A/RES/62/59 stressing
the importance of achieving the earliest entry into force of the CTBT. Further, the
international community overwhelmingly linksthetreaty to nuclear nonproliferation
and disarmament. For example, Japan’ srepresentative at the 2007 conferenceonthe
treaty’s entry into force stated, “Japan supports the CTBT, which underpins the
international nuclear non-proliferation regimefounded onthe NPT, asapractical and
concretemeasurefor realizing anuclear-freeworld.” ** Nigeria srepresentativesaid,
“We believethat the universal adherenceto the Treaty, including by the five nuclear
weapon States, would contribute towards the process of nuclear disarmament and
nuclear non-proliferation and, therefore, towards the enhancement of international

18 U.N. Conference of the Parties to the Treaty on the Non-Proliferation of Nuclear
Weapons. “Principles and Objectives for Nuclear Non-proliferation and Disarmament.”
NPT/CONF.1995/32 (Part 1), Annex. Available at [http://disarmament2.un.org/wmd/npt/
1995dec2.htm].

187 « Statement by the Delegations of France, the People’s Republic of Ching, the Russian
Federation, the United Kingdom of Great Britain and Northern Ireland, and the United
States of America,” statement to the 2000 NPT Review Conference, May 1, 2000, at
[ http://canberra.usembassy.gov/hyper/2000/0502/epf207.htm].

188 2000 Review Conference of the Partiesto the Treaty on the Non-Proliferation of Nuclear
Weapons, “Fina Document,” adopted May 19, 2000.

18 Japan. Permanent Mission of Japan to the International Organizations in Geneva.
“ Statement by H.E. Mr. Hitoshi Kimura, Senior Vice-Minister for Foreign Affairsof Japan,
at the 5™ Conference on Facilitating the Entry into Force of the Comprehensive Nuclear-
Test-Ban Treaty, Vienna, 17 September 2007.”
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peace and security.”*® Thefinal declaration of the conference stated: “We reiterate
that the cessation of all nuclear weapon test explosions and all other nuclear
explosions ... congtitutes an effective measure of nuclear disarmament and
non-proliferationin all its aspects.”**

Gen. John Shalikashvili, former Chairman of the Joint Chiefs of Staff, argued
that the CTBT and nuclear nonproliferation were closely linked:

Non-ratification [of the CTBT] has also complicated U.S. efforts to strengthen
the International Atomic Energy Agency safeguards that non-nuclear weapon
state parties to the NPT must have on their civilian nuclear programs. Many
countries are reluctant to accept new obligations while the United States is
unwilling to approvethe Test Ban Treaty.... Once weratify the Test Ban Treaty,
which therest of theworld views asvital for non-proliferation, wewill be better
able to enlist cooperation on export controls, economic sanctions, and other
coordinated responses to specific problems.'*?

Former Secretary of State George Shultz, former Secretary of Defense William
Perry, former Secretary of State Henry Kissinger, and former Senator Sam Nunn
argued the need to link the goal of disarmament and specific steps to achieveit:

Reassertion of the vision of aworld free of nuclear weapons and practical
measurestoward achieving that goal would be, and would be perceived as, abold
initiative consistent with America’ s moral heritage.... Without the bold vision,
the actionswill not beperceived asfair or urgent. Without the actions, thevision
will not be perceived as realistic or possible.

One of the eight steps they recommend is “Initiating a bipartisan process with
the Senate, including understandingsto increase confidence and providefor periodic
review, to achieve ratification of the Comprehensive Test Ban Treaty, taking
advantage of recent technical advances, and working to secure ratification by other
key states.” '

By the sametoken, some CTBT supporters contend that U.S. failureto observe
the disarmament end of the bargain will inevitably undermine the willingness of
other nations to cooperate on nonproliferation. Margaret Beckett, former U.K.
Secretary of State for Foreign and Commonwealth Affairs, said,

1% “Nigeria's Statement Delivered by Dr. F. Erepamo Osaisai, Director-General/Chief
Executive, Nigeria Atomic Energy Commission, at the Article X1V Conference of the
CTBT, 17" -18" September 2007, Vienna, Austria,” p. 3.

191 “Final Declaration and Measuresto Promote the Entry into Force of the Comprehensive
Nuclear-Test-Ban Treaty,” as adopted on 18 September 2007 at the Conference on
Facilitating the Entry into Force of the Comprehensive Nuclear-Test-Ban Treaty and
annexed to the Report of the Conference (CTBT — Art.XI1V/2007/6).

192 shalikashvili, Findings and Recommendations Concer ning the Comprehensive Nuclear
Test Ban Treaty, n.p.

198 Shultz et al., “A World Free of Nuclear Weapons.”



CRS-55

our effortsonnon-proliferationwill bedangerously underminedif othersbelieve,
however unfairly, that the terms of the grand bargain have changed, that the
nuclear weapon states have abandoned any commitment to disarmament.

The point of doing more on disarmament, then, isnot to convince the Iranians or
the North Koreans. | don’t believe for a second that further reductions in our
nuclear weaponswould have amaterial effect ontheir nuclear ambitions. Rather
the point of doing more is this. because the moderate mgjority of states, our
natural and vital allies on non-proliferation, want us to do more. And if we do
not, werisk helping Iran and North Koreain their efforts to muddy the water, to
turn the blame for their own nuclear intransigence back onto us. They can
undermine our arguments for strong international action in support of the NPT
by painting us as doing too little too late to fulfill our own obligations.***

CTBT opponents dismiss this seeming international support. According to a
2007 study by the International Security Advisory Board, a federal advisory
committee for the State Department,

the NPT is too important to be left to the NPT “professionals.” These
“professionals,” perhaps more aptly termed “groupies,” are an association
of government representatives, NGOs, and anti-war, anti-nuclear activists.
They often carry agendas far beyond the views of their senior government
leaders and are quite disconnected from world realities and from the
original intention of the NPT. It isgeneraly believed that the successin
the 2000 review was the result of diplomatic approaches by the Clinton
Adminigtration directly tointernationally influential government leaders.™

CTBT opponentsstate that many nationsdo not need their own nuclear weapons
because they rely on the U.S. nuclear umbrella. They hold that supporters misread
the relationship between nuclear weapons and nonproliferation because the NNWS
are the main beneficiaries of the NPT. As Robert Monroe said, “the real winners
from this inequality [between NWS and NNWS] are the NNWS. They're
overwhelmingly better off by not having to fear nuclear-armed neighbors and by
being relieved of the staggering expense of maintaining anuclear arsenal .”'* Asthe
International Security Advisory Board states,

There is clear evidence in diplomatic channels that U.S. assurances to
includethe nuclear umbrellahave been, and continueto be, the singlemost
important reason many allies have foresworn nuclear weapons.... The
ISAB isconvinced that alessening of the U.S. nuclear umbrellacould very

19 Margaret Beckett, Secretary of State for Foreign and Commonwealth Affairs, United
Kingdom, “A World Free of Nuclear Weapons?’ address to Carnegie International
Nonproliferation Conference, June 25, 2007, Washington, DC, p. 4, at [http://www.
carnegieendowment.org/stati ¢/npp/2007conference/transcri pts/keynote. pdf].

1% U.S. Department of State. International Security Advisory Board. Report on
Discouraging a Cascade of Nuclear Weapons Sates, October 19, 2007, p. 14.

196 Perspnal communication, November 7, 2007.



CRS-56

well trigger a cascade [of nuclear proliferation] in East Asia and the
Middle East.¥’

Opponents, seeing U.S. nuclear forces as contributing strongly to nuclear
nonproliferation, reject the claim that the CTBT isessential for it. They notethat the
United States hastaken agreat many stepsto counter proliferation, many since 1999.
These include the Proliferation Security Initiative, a multinational partnership to
interdict WMD shipments; U.N. Security Council Resolution 1540, under which all
nations are to “adopt and enforce appropriate effective laws which prohibit any
non-State actor” from acquiring WMD; continued effortsto secure nuclear weapons
in Russiaand fissile materialsin former Soviet republics and el sewhere; the Global
Initiativeto Combat Nuclear Terrorism; the Six-Party Talkswith North Koreato roll
back its nuclear program; the successful rollback of Libya's nuclear weapons
program; and breaking the A.Q. Khan nuclear smuggling ring. Opponentstherefore
argue that Senate rejection of the CTBT has not hindered U.S. nonproliferation
efforts.

The CTBT and Nuclear Disarmament

CTBT opponents also note that the United States has taken many steps toward
disarmament. The State Department states, “U.S. actionsover the past 20 yearshave
established an enviablerecord of ArticleVI compliance.” Accomplishmentsinclude
dismantlement of over 13,000 nuclear weaponssince 1988, elimination of 350 heavy
bombers and 28 ballistic missile submarines, conversion of about 60 tons of fissile
material irreversibly for fuel in civil reactors, cooperativethreat reduction assistance
to theformer Soviet Union resulting in elimination of 1,000 Soviet/Russian ballistic
missiles and 27 ballistic missile submarines, and continuing the nuclear test
moratorium.*® A U.S. official said, “One wonders how such progress can be
overlooked.”** CTBT opponents conclude that these efforts can continue without
U.S. ratification of the CTBT becausethey arein theinterests of almost every nation.

Beyond these specific steps, opponents see the concept of nuclear abolition as
unrealistic. There are many thousands of these weapons in the world, and they

7 U.S. Department of State. International Security Advisory Board. Report on
Discouraging a Cascade of Nuclear Weapons Sates, p. 23.

1% U.S. United States Mission to International Organizations in Vienna. “U.S.
Implementation of Article VI and the Future of Nuclear Disarmament.” December 21, 2005,
3 p., avalable at [http://vienna.usmission.gov/_unvie/media/speeches and_related
documents/Fact_Sheet US Implementation_of NPT_Article VI_Dec 21 05.doc]. See
also John Harvey, “U.S. Nuclear Weapons Programs: Implications for Nonproliferation,”
Remarks at NATO Conference: “NATO and the Future of the NPT,” NATO Defense
College, Rome, Italy, September 12, 2006 (as revised November 27, 2006).

199 .S, Department of State. U.S. Mission to the United Nationsin Geneva. “ Statement by
Christina Rocca, Permanent Representative of the United States to the Conference on
Disarmament on the General Debate on Disarmament and International Security Agenda
Items in the First Committee of the General Assembly,” press release, October 9, 2007,
available at [http://geneva.usmission.gov/Press2007/1009AmbRoccaUNAG.html].
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cannot be “disinvented.” Former Secretary of Defense Harold Brown and former
Director of Central Intelligence John Deutch wrote,

the goal, even the aspirational goal, of eliminating all nuclear weaponsis
counterproductive. It will not advance substantive progress on
nonproliferation; and it riskscompromising theval uethat nuclear weapons
continue to contribute, through deterrence, to U.S. security and
international stability.... at present, thereisno realistic path to aworld free
of nuclear weapons.?®

The CTBT’ s opponents see the treaty as not enforceable. They argue that the
“international community” islong on talk but short on action, and point to Bosnia,
Rwanda, and Darfur as examples, as well as difficulties in imposing meaningful
sanctions on Iran for its nuclear activities. They would be unwilling to rely on the
U.N. to enforce the CTBT. Further, disarmament would require some means of
knowing, as a baseline, how many warheads China and Russia possessed at some
pointintime. Sincethereisno technical meansof gaining thisdata, itisargued, the
United States would not know their remaining stocks even if they wereto destroy a
substantial number.

Supportersseethisconcern over lack of enforceability asmisplaced. Normsand
sanctions, they argue, have an effect. South Africa, Argentina, and Brazil gave up
nuclear weapon programs, Ukraine, Kazakhstan, and Belarus gave up nuclear
weaponson their soil when they became independent states; and North K orea seems
to be in the process of giving up its nuclear weapons program. Supporters see
nuclear disarmament as avery long term goal, not one that can be implemented any
time soon. For example, the United Kingdom, which ratified the CTBT, plans to
continue its submarine-based nuclear deterrent. As Prime Minister Tony Blair
explained, “therisk of giving up something that has been one of the mainstays of our
security sincetheWar ... isnot arisk | feel we can responsibly take. Our independent
nuclear deterrent is the ultimate insurance.”® Nonetheless, they believe it is
important to set disarmament asagoal and to take stepstoward it, notably the CTBT.

Beyond that, supporters believe aresumption of U.S. nuclear testing would be
disastrous to the nonproliferation regime, setting off aproliferation cascade. Inthis
scenario, Russia would feel compelled to test, if only to demonstrate that it would
keep up with the United States. Chinawould seize the opportunity to test to perfect
lighter warheadsthat, it isargued, might bedesigned using U.S. weaponsinformation
alegedly gained through espionage.”? With the testing option open, Iran could

20 Harold Brown and John Deutch, “The Nuclear Disarmament Fantasy,” Wall Street
Journal, November 19, 2007, p. 19.

21 J.K. Prime Minister. “PM Outlines Plans for Nuclear Deterrent.” December 4, 2006,
available at [http://www.pm.gov.uk/output/Page10532.asp] .

202 Regarding allegations of espionage, see U.S. Congress. House. Select Committeeon U.S.
National Security and Military/Commercial Concernswith the People’ sRepublic of China.
U.S National Security and Military/Commercial Concerns with the People’ s Republic of
China. H.Rept. 105-851, 105" Congress, 2™ Session, 1999, Volume 1, Chapter 2, “PRC

(continued...)
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conduct nuclear and ballistic-missiletests; thepotential threat to Israel could lead that
nation to expand its aleged nuclear weapons program and conduct tests. Saudi
Arabiaand Egypt might feel the need for nuclear programs, whether to deter Iran or
Israel. In thisenvironment, North Korea might test again, leading Japan and South
Korea to begin nuclear weapon programs. India and Pakistan might conduct tests.
The risk of nuclear war would grow exponentially, with many nations threatened
from multiple directions and none of the new nuclear powers having the strict
command and control of the United Statesand Russia. With nuclear weapons, fissile
material, and expertise in so many hands, in this scenario, the risk of nuclear
terrorism would rise sharply.

Supporters gquestion the link between the nuclear umbrella and testing. They
note that Japan, South Korea, all members of the European Union, and all members
of NATO except the United States have ratified the CTBT.*® Their ratification, it
isargued, callsinto question whether they would exit the treaty to develop nuclear
weapons of their own should there be some doubt about thereliability of U.S. nuclear
forces. Instead, supporters claim, nonproliferation and the CTBT aretightly linked.
A Carnegie International Nonproliferation Conference document stated:

Nearly every speaker emphasized that the CTBT is the most salient
indicator of whether the core nuclear nonproliferation bargain can be
sustained. ... The CTBT indicateswhether statesarewilling to uphold their
commitments to reduce the role of nuclear weapons. Itsimplementation
would stop the steep plunge in international confidence in the
nonproliferationregime. U.S. ratification of thetreaty would pressure other
states that also have not ratified to clarify their nuclear policiesto the rest
of the world — including China, India, Egypt, Israel, and Iran.?*

Moratorium and Entry into Force

Opponents respond that the U.S. moratorium on nuclear testing is an example
of compliancewith Article VI of the NPT, especialy asthis moratorium hasbeenin
effect since 1992, and so should be seen as supporting nonproliferation. They prefer
the moratorium to the treaty, believing that, in the event of aproblem with anuclear
weapon that could only befixed through testing, it would be politically moredifficult
to exit the moratorium than the treaty.

Supportersreply that the moratorium isinsufficient. The WMD Commission,
anindependent organization funded by the Swedish government that seeks proposals
to reduce the dangers of WMD, stated in areport of 2006:

202 continued)
Theft of U.S. Thermonuclear Weapons Design Information,” pp. 59-95.

23 For list of European Union nations, see [http://europa.eu/abc/european_countries/
index_en.htm]. For NATO members, see [http://www.nato.int/cv/hsg/cv-hos.htm]. For
CTBT ratifications, see [http://www.ctbto.org/].

24 Carnegie Endowment for International Peace, 2007 Carnegie International
Nonproliferation Conference, “Top Ten Results,” August 2007, at
[http://www.carnegieendowment.org/files/toptenresul ts2007.pdf].
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The Commission believes that a US decision to ratify the CTBT would
strongly influence other countriestofollow suit. It would decisively improvethe
chances for entry into force of the treaty and would have more positive
ramifications for arms control and disarmament than any other single measure.
While no nuclear-weapon tests have been carried out for many years, leaving the
treaty in limbo isarisk to thewholeinternational community. The United States
should reconsider its position and proceed to ratify the treaty. Only the CTBT
offers the prospect of a permanent and legally binding commitment to end
nuclear testing.*®

Similarly, thefinal declaration of the 2007 Conference on Facilitating the Entry
into Force of the Comprehensive Nuclear-Test-Ban Treaty stated, “ Continuing and
sustained voluntary adherence to amoratorium isof the highest importance, but does
not have the same effect asthe entry into force of the Treaty, which offersthe global
community the prospect of a permanent and legally binding commitment to end
nuclear weapon test explosions or any other nuclear explosions.”?* Supporters note
that the treaty’s entry into force would bring into operation the treaty’s on-site
inspection provisions, as inspections can only occur pursuant to the treaty, not the
moratorium. They believe that the CTBT would provide a visible barrier between
nuclear power and nuclear weapons programsthat somewould beunwillingto cross,
and thisbarrier, by reducing confidence in aweapons program, might dissuade some
nations from undertaking such a program.

Opponents note that even if the United Stateswereto ratify the CTBT, it would
still not enter into force, so they see the attempt to gain Senate advice and consent as
an exercisein futility, especially given that the Senate rejected the treaty in 1999 by
avoteof 48for, 51 against, and one present — far short of atwo-thirds majority. Of
the44“Annex 2" states, those that must, pursuant to Annex 2 of thetreaty, ratify the
treaty for it to enter into force, six have signed but not ratified (China, Egypt, Iran,
Israel, Indonesi a, and the United States), and three (India, North K orea, and Pakistan)
havenot signed. While Colombiaand Indonesiamight beinduced toratify thetreaty,
opponents question whether the others would do so.

David Hafemei ster, professor emeritusof physicsat CaliforniaPolytechnic State
University, sees a path to entry into force.

It is generally assumed that the process begins with the United States. If
theUSratifies, itisgenerally assumed that Chinawill follow. With China
and the US acting together, it is generally assumed that North Korea will
ratify. ... Indonesia, asignificant CTBT player, will probably ratify. The
next step would be the most difficult, as it necessitates a Middle-East
Grand Bargain, which would obtain ratificationsfrom Isragl first and then

205 Weapons of Mass Destruction Commission, Weapons of Terror: Freeing the World of
Nuclear, Biological, and Chemical Arms, Stockholm, Sweden, 2006, p. 107, at
[http://www.wmdcommission.org/files’Weapons_of Terror.pdf].

26 “ Final Declaration and Measures to Promote the Entry into Force of the Comprehensive
Nuclear-Test-Ban Treaty,” September 18, 2007.
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Egypt and Iran. With China committed to a test ban, India could follow
China. Pakistan has stated that it would ratify if India did.*’

Opponents reply that this scenario hinges on many assumptions, the failure of
any one of which could prevent entry into force. Would China ratify the treaty?
What basisisthereto assumethat North Koreawould ratify? Why would Indiaagree
to the treaty ssmply because China did? India’'s main rival is Pakistan, and India
might be unwilling to foreclose the option to improve its nuclear weapons through
testing given the prospect of instability in Pakistan. India s stated unwillingness to
block entry into force could be taken to mean that Pakistan must ratify the treaty
before India, which seemsunlikely. A Middle East bargain between Egypt, Iran, and
Israel would be difficult to achieve, especidly if, as has been the case since 1970,
Israel isunwilling to ratify the NPT as anon-nuclear weapon state. Given the many
other outstanding Middle East issues, CTBT ratification would seem low on the
agenda of these three nations.

Even if not all 44 Annex 2 states do not ratify the treaty, supporters see value
in U.S. ratification. It would give the United States leverage to press othersto join
thetreaty. Senator Carl Levinsaid, “If wearenot willing toratify the Comprehensive
Test Ban Treaty, what standing do we haveto urge India, Pakistan, or any country to
stop testing?’?®  Some supporters hold that U.S. ratification would help secure
international cooperation with the United States by symbolizing aU.S. turn toward
multilateralism. Randy Rydell of the U.N. Office for Disarmament Affairs said, “I
believethe CTBT does have enormous symbolic importance, regardless of thelimits
of its ability — alone — to ‘stop’ proliferation or ‘prevent’ the improvement of
existing arsenals. It stands for the rule of law in disarmament, for the need for
binding commitments, for multilateralism, for verification, and for transparency.” >
Even if afew of the 44 Annex 2 states do not ratify the treaty, the international
community could press non-members of CTBT not to test, and could impose
sanctionsif they test. According to Richard Garwin, “U.S. ratification of the treaty
would legitimize and mobilize support for U.S. and international action against
nations that test, whether or not they are party to the treaty; indeed, the prospect of
such support might deter nations fromtesting.”?* It might be possible to find away
to bring the treaty into force without all 44 Annex 2 states, but not, in the view of the
treaty’ s supporters, without the United States.

In 1982, President Reagan set forth a series of conditions under which the
United States could proceed with the CTBT.

U.S. policy continuesto endorseaComprehensive Test Ban asalong-term
objective. This is to be achieved in the context of broad, deep, and

27 David Hafemeister, “Entrance-Into-Force of CTBT,” Forum on Physics and Society,
American Physics Society, January 2008, vol. 37, no. 1, at [http://units.aps.org/units/fps/
newsl etters/2008/january/article-hafemeister.cfm).

208 GERC CTBT hearing, 1999, pp. 58-5.
209 Personal communication, July 26, 2007.
210 Personal communication, September 26, 2007.
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verifiable arms reductions, expanded confidence building measures,
improved verification capabilities that would justify confidence in Soviet
compliance with aComprehensive Test Ban; and at atime when anuclear
deterrentisnolonger asessential an element, ascurrently, for international
security and stability.**

CTBT supporters assert that these conditions have been met, so it is time for the
United States to ratify the treaty. If not now, they ask, when?

Thetreaty’ s opponentstake adifferent view. While there have been verifiable
reductionsin missile silos, bombers, and submarines, the Moscow Treaty (Strategic
Offensive Reduction Treaty) does not providefor verification, and there has been no
verifiable reduction in numbers of nuclear warheads. While many programs since
1982 have built confidence with Russia, as has the disappearance of the Soviet
Union, Russia continues to modernize its nuclear forces, and concerns remain about
China, Iran, and others. Opponents argue that there are ample opportunities for
Russia to conduct clandestine tests that would give it a military advantage, given
[imitations on monitoring capability and extensive dataon testing and evasion gained
from Soviet tests. While deterrence of a Russian attack may be less salient now than
was deterrence of aSoviet attack in 1982, opponents point to many potential threats,
to theimportanceof thenuclear umbrellafor deterrence and nuclear nonproliferation,
and to new sources of international instability, such as rogue states, nuclear
smuggling rings, and the prospect of nuclear terrorism, that have arisen since the
collapse of the Soviet Union. Instead of building confidence, it is argued, these
developments reduce it. In this environment, they argue, the United States must
maintain arobust nuclear deterrent that evolvesto meet actual or anticipated threats.
Thisdeterrent, they conclude, isthe best guarantee against nuclear proliferation, and
maintaining it requires nuclear testing.

Conclusion: Alternatives, Packages, and a
Net Assessment

Some have suggested modifying the CTBT in order to gain acceptance by the
U.S. Senate. One possibility isatreaty that would permit withdrawal after 10 years
with no reason required, but no nation other than the United States supported this
position in negotiations for the treaty.?? Another isaban permitting very low yield
tests, but the nuclear weapon states could find no threshold to which all could agree
other than zero and the nonnuclear weapon states pressed for zero.**

A third possibility would be to conduct sometests beforeratifying azero-yield,
indefinite-duration CTBT. Indeed, the Hatfield-Exon-Mitchell anendment to the
FY 1993 Energy and Water Devel opment AppropriationsAct (P.L. 102-377, Section
507) provided for some tests from July 1993 to September 1996 under certain

21 Quoted in SASC CTBT hearings, 1999, p. 16.
%2 SGFRC CTBT Hearing, 1999, p. 24.
%3 SFRC CTBT Hearing, 1999, p. 17.
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conditions, though thetestswerenot conducted. For the United States, thisapproach
would accomplish many things that the treaty’ s critics favor. Testing would:

¢ indicatewhether L EPshad maintai ned existing weaponssufficiently
and, if not, would validate fixes,

e indicate whether RRW designs were effective;

e provide experimental data to validate computer models and data
drawn from nonnuclear experiments;

e provide nuclear test experience for a new generation of weapons
designers and others; and

¢ benefit from advances made by SSP, which would guidetheteststo
gather key pieces of data, and from technical advances made in the
broader economy since the last test in 1992.

Ontheother hand, U.S. testing could lead to testing by Russiaand China, which
would enable them to maintain and improve their weapons and develop new ones,
undermining U.S. security, and could lead other nations to test as well, in a
proliferation cascade. Nonnuclear weapon states might grudgingly have accepted
some U.S. testing in 1993-1996; indeed, China and France conducted several tests
in this period, though accompanied by international protests. At present, however,
critics of this approach believe that with the U.S. moratorium in effect for over 15
years and the treaty ratified by over 140 nations, resumed U.S. testing — even if
limited in number and duration and presented as away to secure U.S. ratification —
could well lead to the demise of the CTBT. In any future debate on the treaty, the
Senate may wish to examine whether any of these three aternatives merits
consideration.

Even if these alternatives are regjected, others might be considered that are not
inconsistent withthetreaty. CTBT supportersmight offer new safeguardsin addition
to those set forth by President Clinton in 1995, but the 45-year history of safeguards
indicates that they are al but certain to be a part of any future resolution of
ratification of the CTBT and so may offer little leverage on behalf of thetreaty. As
another alternative, CTBT supporters might offer an RRW-CTBT packageto secure
Senate advice and consent to ratification. Yet RRW appears an insufficient
inducement. Some CTBT opponents hold that the United States could not have
confidence in RRW without nuclear testing, and RRW has only modest political
support as evidenced by the fact that Congress eliminated FY 2008 funds for it.

Therefore, if thetreaty wereto come up again for Senate consideration, it might
haveto be considered onitsown merits. Inevery armscontrol treaty, each state party
gives up something in the expectation that the risks of so doing are outweighed by
gains from what it can give up (such as expensive weapons or programs), what the
other parties give up, and what threats it averts. This argues for a net assessment
rather than accepting or rejecting atreaty based on one criterion inisolation. There
are many criteriato consider in this assessment:
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Can the United States maintain the safety and reliability of its
nuclear weapons, and the health of the nuclear weapons
enterprise, well enough over the long term without nuclear
testing? And what constitutes “well enough”?

Are new nuclear weapons needed for deterrence, or do
existing weapons, coupled with conventional forces, suffice?
Will new weapons require testing?

What isthe current bal ance between monitoring and evasion?
Given that monitoring technology will continue to improve,
and that evasion capability may improve, but in waysthat are
generaly classified and may well be unknown, how is the
monitoring-evasion balance likely to shift over time?

How confident can an evader beinitsability to succeed, given
the many and improving monitoring techniques and the
difficulties that could cause an evasion attempt to fail? How
confident can monitorsbeintheir ability to detect and identify
a clandestine or an unattributable test in light of the many
scenarios that have been set forth and the vast information on
monitoring capabilities available in the open literature and
available through the IMS to states parties to the treaty?

How likely are Russia and China to cheat, and to gain a
strategic advantage thereby?

How likely are other nations to cheat, and how would that
affect deterrence, regional stability, and nuclear proliferation?

Would the internationa community impose severe
consequenceson aCTBT member that conducted clandestine
tests? Would it impose such consequenceson astate not party
tothe CTBT that conducted tests, whether clandestine or not?

Would U.S. ratification of the treaty make nuclear
proliferation more or less likely? What specific steps would
entry into force of the CTBT lead nonnuclear weapon statesto
take in order to rein in nuclear proliferation? Would these
states take these steps only if the treaty entersinto force?

Is U.S. movement toward nuclear disarmament, as
exemplified by the CTBT, essential for nuclear
nonproliferation, as some suggest, or do the many U.S. steps
toward disarmament and nonproliferation taken to date
provide afirm basis for further nonproliferation efforts?

Isthe U.S. moratorium on nuclear testing a reasonable long-
term balance between those who demand that the United
Statesratify the CTBT and those who urge areturn to testing?
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e IstheUnited Stateslikely to exit the moratorium if aproblem
arisesthat callsfor atest? Isthisnation lesslikely to exit the
CTBT under that circumstance?

e How likelyisthe CTBT to enter into forceif the United States
ratifies it and works to secure ratification by all Annex 2
states? Could the treaty be brought into force if the United
States and Chinaratified it but afew Annex 2 states did not?

e Do technical and geopolitical developments since 1999
warrant areconsideration of the treaty?

One' snet assessment depends on theimportance one attachesto these and other
criteria, and the degree and probability of adverse consequences resulting from an
incorrect judgment. The assessment is complicated by the accretion of criteriaover
the course of test ban debates over the past half-century. While argumentsover each
criterion necessarily shift over time, it al so appearsthat new criteriaareadded but old
ones never leave the debate. Beyond that, perceptions on broader issues influence
judgment: the likelihood of malevolent actions by China, Russia, Iran, and North
Korea; the value of treaties and regimes for restraining or halting nuclear
proliferation; the balance between obtaining security through military capability or
diplomacy, and how the two are linked; and the value of U.S. nuclear weapons for
influencing the behavior of other nations. In the case of the CTBT, thereisno more
agreement on the direction of these assessments than there is on judgments on
individual criteria. Asaresult, Members of Congress, Secretaries of Defense and
State, and Chairmen of the Joint Chiefs of Staff have often arrived at opposed
assessments.
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Appendix A. History of Nuclear Testing, Test Bans,
and Nonproliferation

Efforts toward a CTBT date from the dawn of the nuclear age. In 1946,
Representative Louis Ludlow introduced H.Con.Res. 146, declaring the sense of
Congress that an atomic bomb test be canceled, “that the manufacture of atomic
bombsshall cease,” andthat U.S. officialsshould seek “adefinite postwar agreement
by the United Nations to ban the atomic bomb forever as an instrument of war.”*
A scholarly study, analyzing a 1952 report, stated, “ Perhaps convinced by thefailure
to control the A-bomb that there was no possibility for international control once a
weapon had been tested, the Oppenheimer Panel recommended approaching the
Sovietson control beforetestingthe H-bomb.” 2> In 1954, PrimeMinister Jawaharlal
Nehru of Indiaproposed “ Some sort of what may be called * standstill agreement’ in
respect, at least, of these actual [nuclear] explosions.”® President Dwight
Eisenhower and Soviet Chairman Nikolai Bulganin began acorrespondencein 1957
on a nuclear test ban, and discussions and negotiations continued in various fora
toward aCTBT for several years.?” Thetwo nationswere often deadl ocked over on-
site inspections, which the United States claimed were needed to assure that the
Soviets were not cheating and which the Soviets claimed were ameans to introduce
spiesinto the country.

The Cuban Missile Crisisof October 1962 added impetusto these negotiations.
On July 15, 1963, in the wake of this crisis, negotiations between the Soviet Union,
United Kingdom, and United States began in Moscow. The United States initially
soughtaCTBT, but Soviet negotiatorsruled thisout. Instead, the negotiatorsquickly
worked out a ban on nuclear testing in the atmosphere, in space, and under water.
Theresult wasthe Limited Test Ban Treaty (LTBT), which was signed on August 5
and which President Kennedy submitted to the Senate on August 8. Whilethetreaty
did not limit underground tests because of the difficulty of monitoring them, the
Preamble noted that the U.S., U.K., and Soviet governments were “ Seeking to
achieve the discontinuance of all test explosions of nuclear weapons for al time,
determined to continue negotiations to this end, and desiring to put an end to the
contamination of man’s environment by radioactive substances.”

In Senate hearingsonthe LTBT, the Joint Chiefsof Staff recognized gainsfrom
the treaty, but expressed concern that the treaty could lead the United States to et

214J.S. Congress. Congressional Record, vol. 92, 79" Congress, 2™ Session, 1946, pt. 3, pp.
4023-4024, and pt. 13, p. 674.

215 Benjamin Greene, Eisenhower, Science Advice, and the Nuclear Test-Ban Debate, 1945-
1963, Stanford, CA, Stanford University Press, 2007, p. 36.

216 “Statement by the Indian Prime Minister (Nehru) to Parliament Regarding Nuclear
Tests,” April 2, 1954, reprinted in U.S. Department of State. Bureau of Public Affairs.
Historical Office. Documents on Disarmament, 1945-1959, Volume |, 1945-1956.
Department of State publication 7008, released August 1960, p. 410.

217 For adetailed history of the test ban negotiations from 1957 through 1963, see Harold
Karan Jacobson and Eric Stein, Diplomats, Scientists, and Paliticians: The United Sates
and the Nuclear Test Ban Negotiations, Ann Arbor, University of Michigan Press, 1966.
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down its guard on nuclear matters. Accordingly, they conditioned their support for
thetreaty onfour “safeguards,” or measuresthe United States could take unilaterally
within the treaty to maintain U.S. nuclear capabilities. Safeguard A, an aggressive
underground nuclear test program; Safeguard B, technology facilities and programs
to attract and retain scientists, Safeguard C, maintenance of the ability to resume
atmospheric testing promptly; and Safeguard D, improvement of monitoring
capability.??

Owing to concerns about the balance of risks and benefits of the treaty, Senate
Majority Leader Mike Mansfield and Senate Minority Leader Everett McKinley
Dirksen met with President Kennedy to discussthe matter. The President sent them
aletter on September 10 providing “ ungualified and unequivocal assurances’ onthe
treaty. Theseassurancesincluded the safeguards set forth by the Joint Chiefs (though
differently worded), and provisions regarding Cuba, East Germany, and peaceful
nuclear explosives.®® These assurances were instrumental in securing Senator
Dirksen’ s support, and that of the Senate. The Senate gaveitsadvice and consent to
ratification on September 24, and it entered into force on October 10, 1963.

The Nuclear Nonproliferation Treaty (NPT) involved a bargain between the
nuclear weapon states (NWS— China, France, Soviet Union, United Kingdom, and
United States) and the nonnuclear weapon states (NNWS). In 1959, the U.N. Genera
Assembly adopted aresolution calling for barring states not having nuclear weapons
from acquiring them, and in 1961 another General Assembly resolution supporting
such atreaty passed unanimously.”® Thetreaty wassignedin July 1968. The Senate
gaveitsadvice and consent to ratificationin March 1969. The United Statesratified
it in November 1969, and it entered into force in March 1970. The central bargain
was that NWS would retain nuclear weapons but would not aid NNWSin acquiring
nuclear weapons, and NNWS would not acquire nuclear weapons. NNWS were
concerned that these provisions would permit the NWS to have nuclear weapons
indefinitely, so they insisted on aprovision, Article VI, making clear that the intent
wastheopposite: “ Each of the Partiesto the Treaty undertakesto pursue negotiations
in good faith on effective measures relating to cessation of the nuclear arms race at
an early date and to nuclear disarmament, and on a Treaty on general and complete
disarmament under strict and effectiveinternational control.” Thisprovision hasbeen
a the heart of disputes over nuclear disarmament between NNWS and NWS,
especialy the United States, ever since. Other provisions include “ safeguards’ to
verify compliancewith thetreaty (Articlelll), “theinalienableright of all the Parties

28 Testimony of General Maxwell Taylor, Chairman, Joint Chiefs of Staff, in U.S.
Congress. Senate. Committee on Foreign Relations, Nuclear Test Ban Treaty, hearings on
Executive M, 88" Congress, 1% Session, 1963, pp. 274-275.

2191_etter from President John K ennedy to Hon. Mike Mansfield and Hon. Everett McKinley
Dirksen, in address by Senator Dirksen on the Nuclear Test Ban Treaty, U.S. Congress.
Congressional Record, September 11, 1963, p. 16790-16791.

20 George Bunn, “The Nuclear Nonproliferation Regime and Its History,” in George Bunn
and Christopher Chyba, U.S Nuclear WeaponsPolicy: Confronting Today’ sThreats, Center
for International Security and Cooperation, Stanford University, and Brookings Institution
Press, Washington, 2006, p. 76. This chapter contains a detailed history of the NPT and
other nuclear nonproliferation arrangements.
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to the Treaty to develop research, production and use of nuclear energy for peaceful
purposes,” aided by exchange of equipment, materials, and information for that
purpose (Article 1V), the benefits of peaceful nuclear explosions would be made
availabletoall partiestothetreaty (ArticleV, which hasbecomeadead | etter assuch
explosions have been not been conducted for decades and would be barred by the
CTBT), a conference to review the treaty every five years (Article VIII), and a
conference 25 yearsafter entry intoforce*to decidewhether the Treaty shall continue
in force indefinitely, or shall be extended for an additional fixed period or periods”
(Article X). These conferences, and especially the 25-year conference, provided
further leverage for the NNWS to press the NWS for nuclear disarmament. While
the treaty did not ban nuclear testing, its Preamble recalled “the determination
expressed by the Parties to the 1963 Treaty banning nuclear weapon tests in the
atmosphere, in outer space and under water in its Preamble to seek to achieve the
discontinuance of all test explosions of nuclear weaponsfor all time and to continue
negotiations to this end.”

The Threshold Test Ban Treaty (TTBT) was signed in 1974, and the Peaceful
Nuclear Explosions Treaty (PNET) wassignedin 1976. (Thesetreatiesdid not enter
into force until 1990, as discussed below.) Both were between the United States and
Soviet Union, and both contained verification protocols. The TTBT banned
underground nuclear weapon testshaving ayield greater than 150 kilotons; the PNET
extended thislimit to peaceful nuclear explosionsto preclude weapon tests under the
guise of explosions for peaceful purposes. The Preamble of the TTBT recalled
Article VI of the NPT and the determination expressed in the Preamble of the LTBT
“10 seek to achieve the discontinuance of all test explosions of nuclear weapons for
all time, and to continue negotiationsto thisend.” Articlel provided that both sides
would undertake to observe the 150-kiloton threshold beginning March 31, 1976.

When the LTBT was negotiated in 1963, the United States had limited
experience with underground tests. The first contained underground test was
conducted in 1957,%* and the extent to which underground testing would prove
adequate for weaponsdevel opment wasunclear. Asaresult, Safeguard C asset forth
by the Joint Chiefs of Staff called for “The maintenance of the facilities and
resources necessary to institute promptly nuclear testsin the atmosphere should they
be deemed essential to our national security or should the treaty or any of itsterms
be abrogated by the Soviet Union.”??? After eight years of experience with testing
conducted solely underground, the value of such testing had become clear. In 1971,
Carl Walske, Assistant to the Secretary of Defense for Atomic Energy, stated,

the test program since 1963 has made the difference between having fairly
reliable knowledge about vulnerability [of warheads|, both during the
launch and reentry phases, and not having it; between having the Poseidon
and Minuteman Il [missile] systems, and having systems which at best

2. S. Department of Energy. Nevada Operations Office. United SatesNuclear Tests, July
1945 through September 1992, DOE/NV-209, Rev. 15, December 2000, pp. 8-11. Thefirst
test with anuclear explosive emplaced bel ow the ground surface was conducted in 1951 to
study cratering, and another such test was conducted in 1955; both were at shallow depth.

222 Senate Foreign Relations Committee, Nuclear Test Ban Treaty, p. 275.
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could beafraction aseffectivein terms of effects on defended targets; and
between the possibility of an effective ABM [antiballistic missile], and
most likely, no such possibility.?

With the need for atmospheric testing having diminished, President Ford
decided in January 1976 to redefine Safeguard C as “The maintenance of the basic
capability to resume nuclear testing in the atmosphere should that be deemed
essential to national security.” It was understood that “atmosphere”’ included all
prohibited environments.?* The other safeguards were retained.

President Carter pursued aCTBT rather than seeking Senate advice and consent
to ratification of the TTBT and PNET. According to a Senate report, “1n mid-1978,
the Administration concluded that apush to gain Senate consent to ratification of the
TTBT and PNET could stir up a fight which would jeopardize the prospects for a
complete ban.”?* Instead, the United States, United Kingdom, and Soviet Union
conducted negotiations on a CTBT. By 1979, almost all issues were resolved or
seemed resolvable. However, strong opposition within the Administration to a
CTBT led to a U.S. position that the treaty should expire after three years unless
renegotiated.  Further, in 1979 and 1980, the SALT Il ratification debate
overshadowed the CTBT negotiations, which continued at alow level until the end
of the Carter Administration.??®

President Reagan declined to reopen negotiations for a CTBT, and cited
concerns about U.S. ability to monitor the TTBT and PNET. Meanwhile, in 1986,
the House and Senate included provisions limiting nuclear testing in their FY 1988
defense authorization bills. The House included a one-year moratorium on nuclear
testsover 1 kiloton, while the Senate version contained anon-binding provision that
called for ratification of the two treaties and resumption of CTBT talks. A
conference committee considered these provisions as President Reagan left for a
summit meeting with President Gorbachev in October 1986. Again according tothe
Senate Foreign Relations Committee report,

To break the impasse on the Defense bill and to leave the President free
to deal with General Secretary Gorbachev, a compromise was reached.

223 “ Answers to Questions Subsequently Submitted to Dr. Walske,” in U.S. Congress.
Senate. Committee on Foreign Relations. Subcommitteeon ArmsControl, International Law
and Organization. Prospects for Comprehensive Nuclear Test Ban Treaty, hearings, 92™
Congress, 1% Session, 1971, p. 131.

224« Memorandum of Understanding Between the Department of Energy and the Department
of Defense for Planning and Support for Safeguard C and Conducting Nuclear Weapons
Tests Outside North American Continental Limits,” signed September 4, 1984, by Richard
Saxer, Lieutenant General, USAF, Director, Defense Nuclear Agency, and September 24,
1984, by Maurice Katz, Acting Director of Military Applications, Department of Energy;
available at [http://worf.eh.doe.gov/ihp/chron/H17.pdf].

25 U.S. Congress. Senate. Committee on Foreign Relations. Threshold Test Ban and
Peaceful Nuclear Explosions Treaties. Report to accompany Ex. N, 94-2, 100" Congress,
1sts Session, Exec. Rept. 100-1, 1987, p. 4.

6 This paragraph is based on ibid., pp. 4-5.
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The Congress accepted the Senate provision in exchange for Presidential
assurances which were contained in an October 10 letter from President
Reagan to Chairmen [ Senator Barry] Goldwater and [ Representative Les|
Aspin. The President agreed as follows:

To take two important steps toward limiting nuclear testing.
First, | intend to inform Genera Secretary Gorbachev in
Reykjavik that asafirst order of businessfor the 100" Congress,
if the Soviet Union will, prior to the initiation of ratification
proceedings in the Senate next year, agree to essentia
TTBT/PNET verification procedures which could be submitted
to the Senate for its consideration in the form of a protocol or
other appropriate codicil, | will request the advice and consent
of the Senate to ratification of the TTB and PNE treaties.
However, if the Soviet Union fails to agree to the required
package of essential procedures prior to the convening of the
100th Congress, | will still make ratification of these treaties a
first order of business for the Congress, with an appropriate
reservation to thetreatiesthat would ensure they would not take
effect until they are effectively verifiable. 1 will work with the
Senate in drafting this reservation.

Second, | intend to inform the General Secretary in Reykjavik
that, once our verification concerns have been satisfied and the
treaties have been ratified, | will propose that the United States
and the Soviet Union immediately engage in negotiations on
ways to implement a step-by-step paralel program — in
associationwithaprogramto reduceand ultimately eliminateall
nuclear weapons — of limiting and ultimately ending nuclear
testing.??’

Negotiations began on the verification protocols for the TTBT and PNET in
November 1987;?® as noted, these treaties had been signed in 1974 and 1976,
respectively. On June 1, 1990, the United States and Soviet Union signed these
protocols, which replaced protocols initially submitted with the treaties? The
Senate gave its advice and consent to ratification of both treaties by a vote of 98-0
on September 25, 1990, and they entered into force December 11, 1990. The
Senate’s resolutions of ratification were “subject to — The declaration that to
ensure the preservation of a viable deterrent there should be safeguards ...” These
safeguards were (a) the conduct of a continuing nuclear test program, (b) the

21 |bid., pp. 6-7.

28 .S, Department of State. Bureau of Verification, Compliance, and Implementation.
“Treaty Between TheUnited States of Americaand The Union of Soviet Socialist Republics
on the Limitation of Underground Nuclear Weapon Tests (and Protocol Thereto),”
[http://www.state.gov/t/ac/trt/5204.htm].

29 |hid., p. 1.
%0 U.S. Congress. Congressional Record. September 25, 1990, p. S13767.
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maintenance of modern laboratory facilities and nuclear technology programs to
attract and retain nuclear scientists, () “maintenance of the basic capability to
resume nuclear test activities prohibited by treaties ...,” (d) improved treaty
monitoring capabilities, and (€) improved intelligence capabilities. Theresolutions
of ratification were also subject to a second declaration:

mindful of the commitment of the United States, the Soviet Union and
Great Britain in the Limited Test Ban Treaty of 1963 and in the
Non-Proliferation Treaty of 1968 to seek the discontinuance of all test
explosions of nuclear weapons for all time and of the commitment which
shall belegally binding onthe Partiesupon ratification of the Treaty onthe
Limitation of Underground Nuclear Weapons Tests [the TTBT] to
“continuetheir negotiationswith aview toward achieving asolution to the
problem of the cessation of all underground nuclear weapon tests,” the
United States shares a specia responsibility with the Soviet Union to
continue the bilateral Nuclear Testing Talksto achieve further limitations
on nuclear testing, including the achievement of a verifiable
comprehensive test ban.

In 1992, following the end of the Cold War and the dissolution of the Soviet
Union, Congress attached an amendment by Senators Mark Hatfield, James Exon,
and George Mitchell to the FY 1993 Energy and Water Devel opment Appropriations
Act, which President George H.W. Bush signed into law (P.L. 102-377) in October
1992. The amendment, Section 507, barred underground nuclear tests between
September 30, 1992, and July 1, 1993; permitted fewer than 20 tests between July
1993 and September 1996 under certain conditions, including an absence of
congressional disapproval of suchtests; and halted U.S. nuclear testsafter September
1996 unless another nation conducted atest after that date. 1t called for the President
to submit “[a] plan for achieving amultilateral comprehensive ban on the testing of
nuclear weapons on or before September 30, 1996.” The last U.S. test was held
September 23, 1992; none have been held since.

The following year, in the FY 1994 National Defense Authorization Act (P.L.
103-160, Section 3138), Congress established the Stockpile Stewardship Program
(SSP) “to ensurethe preservation of the coreintellectual and technical competencies
of the United States in nuclear weapons.” SSP elements included enhanced
computing capabilitiesto better simulate nucl ear weapon detonation, experimentsnot
involving nuclear explosions, and new experimental facilities. The legidation
required the President to submit an annual report to Congress noting “any concerns
with respect to the safety, security, effectiveness or reliability of existing United
Statesnuclear weapons...,” and actionstaken or to betaken to address such concerns.

AlsoinP.L. 103-160, Congress modified Safeguard C, barring in Section 3137
the use of any funds “to maintain the capability of the United States to conduct
atmospheric testing of anuclear weapon.” According to the conferencereport, “The
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conferees agree that the United States no longer needs to maintain the capability to
resume the atmospheric testing of nuclear weapons.” %"

In November 1993, the United Nations General Assembly unanimously
approved a resolution calling for negotiation of a CTBT. The Conference on
Disarmament (CD), a U.N.-affiliated organization that is “the single multilateral
disarmament negotiating forum of the international community,”#*? conducted the
negotiation. The CD’s 1994 session began in January, with negotiation of aCTBT
its top priority. This priority resulted at least in part from the NPT Review and
Extension Conference scheduled for April and May of 1995, at which timethe states
parties to the NPT would decide whether to extend the treaty indefinitely, as the
United States wanted, or for one or more fixed periods. The decision would be
binding on the states parties to the treaty.

The 1995 NPT conference was contentious. NNWS parties to the NPT saw
attainment of a CTBT as the touchstone of good faith on matters of disarmament.
They argued that the NWS failed to meet their NPT obligations by not concluding a
CTBT. They saw progress on winding down the arms race as inadequate. They
assailed the NPT as discriminatory because it divided the world into nuclear and
nonnuclear states, and argued for a nondiscriminatory NPT regime in which no
nation would have nuclear weapons. The CTBT, in their view, was the symbol of
thisregimebecause, unlikethe NPT, the NWSwoul d give up something tangibl e, the
ability to devel op sophisticated new warheads. Some NNWS saw NPT extension as
their last source of leveragefor aCTBT: oncethey agreed to a permanent extension
of the NPT, they could not pressurethe NWSto achieveaCTBT. Other NNWS saw
the NPT asintheinterestsof all but would-be proliferatorsand felt that anything less
than indefinite extension would undermine the security of most nations. This
position saw the NPT as too important to put at risk as a means of pressuring the
NWSfor aCTBT.

The Review and Extension Conference extended the NPT indefinitely.
Extension was accomplished by a package of decisions that, because it was so
controversial, was adopted without a vote.”* The package included decisions on
indefinite extension of the NPT, strengthening the treaty’s review process, a
resolution on the Middle East, and Principles and Objectives for Nuclear Non-
Proliferation and Disarmament. Thelatter set forth goalson universality of the NPT,
nuclear weapon free zones, etc., and stressed the importance of completing “the
negotiations on a universal and internationally and effectively verifiable

Z11.S. Congress. Committee of Conference. National Defense Authorization Act for Fiscal
Year 1994. Conferencereport toaccompany H.R. 2401, 103 Congress, 1% Session, H.Rept.
103-357, 1993, p. 841.

221J.N. United Nations Officeat Geneva. “ Disarmament: An Introductiontothe Conference
[on Disarmament].” Available at [http://www.unog.ch/80256EE600585943/(httpPages)/
BF18ABFEFE5D344DC1256F3100311CE9?OpenDocument].

23 For a brief description of this process, see Stephen Young and Daniel Plesch, “A
Permanent Non-Proliferation Treaty,” Basic Reports, June 1, 1995, pp. 1-3.
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ComprehensiveNuclear-Test-Ban Treaty nolater than 1996.”%* Thisexplicit CTBT-
NPT linkage lent urgency to CTBT negotiations.

Meanwhile, President Clinton extended the Hatfield-Exon-Mitchel | nuclear test
moratorium several times, beginningin 1993, and hisadministration debated whether
to pursueaCTBT or another type of test ban, such as one permitting very low yield
nuclear tests. In August 1995, the President announced his “decision to negotiate a
true zero yield comprehensive test ban” (i.e., a CTBT that permitted no nuclear
yield).?*> A White House fact sheet accompanying the President’s statement
conditioned a CTBT on six safeguards, including the SSP, modern laboratory
facilities and nuclear technology programsto attract and retain scientists, the “basic
capability to resume nuclear test activities,” continued R&D to improve the ability
to monitor compliance with the treaty, continued improvement of intelligence
capabilitiesto provideinformation on nuclear weapons programsworldwide, and the
understanding that if akey nuclear weapon type could no longer be certified as safe
or reliable, “the President, in consultation with Congress, would be prepared to
withdraw from the CTBT under the standard * supreme national interests’ clausein
order to conduct whatever testing might be required.” %

The CD completed work on adraft CTBT in August 1996, though objections
by India prevented the CD, which operates by consensus, from submitting the treaty
to the U.N. General Assembly as a CD document. The General Assembly adopted
thetreaty in September 1996, and it was opened for signature on September 24, 1996.
President Clinton and otherssigned it on that date. President Clinton submitted it to
the Senatein September 1997. On October 13, 1999, the Senate declined to giveits
advice and consent to ratification by a vote of 48 for, 51 against, and 1 present; a
two-thirds majority was required.

The international community has continued to press for the CTBT and has
linked it to nuclear nonproliferation and the NPT. In ajoint statement to the 2000
NPT review conference, theNWSsaid, “ No effort should be spared to make sure that
the CTBT isauniversal and internationally and effectively verifiable treaty and to
secureits earliest entry into force.” " The final document of the conference, which
was adopted by consensus, reaffirmed that “the cessation of all nuclear weapon test
explosionsor any other nuclear explosionswill contributeto the non-proliferation of

24 U.N. Conference of the Parties to the Treaty on the Non-Proliferation of Nuclear
Weapons. “Principles and Objectives for Nuclear Non-proliferation and Disarmament.”
NPT/CONF.1995/32 (Part I), Annex. Available at [http://disarmament2.un.org/wmd/npt/
1995dec2.htm].

2% “ Remarks Announcing a Comprehensive Nuclear Weapons Test Ban,” August 11, 1995,
in U.S. National Archives and Records Administration. Office of the Federal Register.
Weekly Compilation of Presidential Documents, August 14, 1995, p. 1432.

Z6 U.S. White House. Office of the Press Secretary. “Fact Sheet: Comprehensive Test Ban
Treaty Safeguards.” August 11, 1995, p. 1.

7 « Statement by the Delegations of France, the People's Republic of China, the Russian
Federation, the United Kingdom of Great Britain and Northern Ireland, and the United
States of America,” statement to the 2000 NPT Review Conference, May 1, 2000, at
[ http://canberra.usembassy.gov/hyper/2000/0502/epf207.htm].



CRS-73

nuclear weapons’; called on all States, especially thosethat must ratify the CTBT for
it to enter into force, “to continue their effortsto ensure the early entry into force of
the Treaty”; and agreed, as a practical step toward disarmament, “An unequivocal
undertaking by the nucl ear-weapon Statesto accomplish thetotal elimination of their
nuclear arsenals leading to nuclear disarmament to which al States parties are
committed under Article VI” of the NPT .?*®

In 2002, a DOD officia spelled out the position of the Bush Administration:
“We are continuing the current administration policy, asl said, whichiswe continue
to oppose ratification of the CTBT; we continue to adhere to a test moratorium.” %
Secretary of State Condoleezza Rice reiterated this position in 2007: “the
Administration does not support the Comprehensive Test Ban Treaty and does not
intend to seek Senate advice and consent toitsratification. Therehasbeen no change
in the Administration’s policy on this matter.” 2%

The 2005 NPT review conference was widely seen as ending in failure. The
United States focused on Iranian and North Korean nuclear issues, and on steps to
counter proliferation,®* while, according to one report, “nonnuclear states insisted
that the United States and other nuclear powers focus on radically reducing their
nuclear armaments,” and some wanted agreement on the CTBT.?*

In keeping with the Bush Administration’ spolicy, the United Stateshasresisted
international pressureto ratify the CTBT. Five conferenceshave been held pursuant
toArticle X1V of the CTBT tofacilitatethetreaty’ sentry into force. The most recent
conference was held in September 2007. One hundred and six nations participated;
the United States did not send adelegation.?*® In September 2006, to mark the tenth
anniversary of the CTBT’s opening for signature, 59 foreign ministers issued a
statement on thetreaty that reaffirmsthat the CTBT “would contribute to systematic

238 2000 Review Conference of the Partiesto the Treaty on the Non-Proliferation of Nuclear
Weapons, “Fina Document,” adopted May 19, 2000.

29 U.S. Department of Defense. News transcript: “ Special Briefing on the Nuclear Posture
Review,” presented by J.D. Crouch, Assistant Secretary of Defense for International
Security Policy, January 9, 2002. Available at [http://www.defenselink.mil/Transcripts/
Transcript.aspx?Transcriptl D=1108].

240 |_etter from Condoleezza Rice, Secretary of State, to The Honorable Pete V. Domenici,
United States Senate, June 25, 2007.

241 U.S. Department of State. U.S. Mission to the United Nations. “Closing Statement by
Ambassador Jackie W. Sanders, Special Representative of the President for the Non-
Proliferation of Nuclear Weaponsto the 2005 Review Conference of the Treaty ontheNon-
Proliferation of Nuclear Weapons (NPT),” USUN press release 107 (05), May 27, 2005.

22 David Sanger, “Nonproliferation Conference Ends in Failure,” International Herald
Tribune, May 28, 2005.
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and progressive reduction of nuclear weapons and the prevention of nuclear
proliferation,” and “[calls] upon all Statesthat have not yet done so to sign and ratify
the Treaty without delay, in particul ar those whose ratification isneeded for itsentry
into force.”?* By wide margins, the U.N. General Assembly passed severa
resolutions supporting the CTBT that the United States opposed. For example, one
such resolution, in 2007, passed by avote of 176 for, 1 against (United States), and
4 abstentions.

Asof February 2008, the treaty had been signed by 178 nations and ratified by
144, including 35 of the 44 whose ratification isrequired for the treaty to enter into
force.** Amongthe nuclear weapon states, France, Russia, and the United Kingdom
have ratified; China and the United States have signed but not ratified.

244 “Joint Ministerial Statement on the CTBT,” New York, September 20, 2006, at
[http://www.armscontrol .org/pdf/20060920 CTBT _Joint_Ministerial_Statement.pdf#sea
rch=%22%20%22j 0i nt%20mi ni steri al %020statement%200n%20the%20ctht%22%22] .

25 For status of signatures and ratifications, see the website of the Preparatory Commission
for the Comprehensive Nuclear-Test-Ban Treaty Organization at [http://www.ctbto.org].
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Appendix B. Abbreviations

Air Force Technical Applications Center
Conference on Disarmament
Comprehensive Nuclear-Test-Ban Treaty
Comprehensive Nuclear-Test-Ban Treaty Organization
Department of Defense

Department of Energy

International Data Center

International Monitoring System

Life Extension Program

Limited Test Ban Treaty

National Academy of Sciences

National Nuclear Security Administration
Non-nuclear weapon states

Nuclear Nonproliferation Treaty

Nuclear weapon states

On-Site Inspection

Peaceful Nuclear Explosions Treaty
Reliable Replacement Warhead
Stockpile Stewardship Program
Threshold Test Ban Treaty

U.S. Atomic Energy Detection System
Designation of first RRW design



