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As the United States implements its policies and trealics o enhanee global nuclear security, these:
initiatives have been accompanicd by “hedges” o ensure that the naticn would be able to respond
should world events turn hostile to US interests. For example, the July 1994 Presidential
Decision Directive identifted the requirermnent for a plan {0 compensaie for the absence of nuclear
testing and “safeguards” that provide the framework for a Stockpile Stewardshup Program (SSP).
The September 1994 Nuclear Posture Review by the Department of Defense {DoD), endorsed by
the President, found no requirement for new stockpile designs at that time but required that the
Department of Energy (DOE) maintain the capability to design, develop, and produce new
warhead designs, _ :

The President and the Secretary of Defense have clearly articulaied the continuing importance of
the nuclear deterrent (e.g., the President’s May 1997 National Security Strategy and the Secretary
of Defense’s 1998 annual report).

It will be iniportant for the nation to maintain the nuclear deterrent and safeguards in a way thai
is nonprovocative o other countries whose national interests differ from owr own. Continuing to
reduce the global nuclear threat and develop a more stable security environment while hedging
against an uncertain future will be a major challenge for the nation,

This briefing is intended Lo stimulate thoughstul debate about bow best o incorporate into US
nuclear foree planning the capability to respond (0 uncertain futures. The underlying
assumptions for thig briefing include the strict compliance with a Comprehensive Test Ban
Treaty (CTBT) and a fiscally constrained budget for the DOE Siockpile Stewardship Program.
The briefing will identify potential strategies for managing the composition of the nuclear
stockpile in the turure and will identify key tradeotfs, which must be made within a Fixed budget
for the SSP. '
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This bricting was developed by the Los Alamos Natdonal Laboratory’s Military Applications
Oroup (MAG)Y, which reports 1o the Associate Laboratory Direcior for Nucless Weapons
{ALDNW}, Dr. Slephen Younger. The MAG members have backgrounds in strategic force
planning, policy, nuclear weapons physics. nuclear weapons engineering, systems anal ysis, and
armns control issues. '
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Jutline: Drivers of, and limits to, change in a
test-constrained nuclear @t@ckpai

4 The potential drives*s for cé‘sange in the NW stockpile

@ What kinds of ﬁhange are possibile
- wnat types of changes in the stockpile may be passsbﬂa
Hiustrative examples

% Maintaining confidence in an evolving stockpile
¢ Controlling costs

% Assessing strategies for the fuzua‘e stockpile

- The base case
~ Replacement/backup stockpile strategy

- Consolidated stockpile strategy s
ﬁuc.:%eas' Weapcns Program L 08 Alam 08
Marsh 1999 UNCLASSIEIRED NATIONAL LASOZATOR\

This briefing is divided into six paris:

1. The changing context of nuclear weapons (NW) in the transition from post—cold war to
viweilain world envirvnment.  What sirategic forces will be required in the {uture?

2. The drivers for change within this context. This topic includes issues such as DoD delivery

system acquisition programs, sunget technologies, maintenance strategies, and powmmi new Dol
r eqmrcmams

3. What kinds of change are possible? This is a broad look at current US stockpile assets and
modifications that might be possible under a Comprehensive Test Ban Treaty (CTRT).

4, Maintaining confidence in an evolving stockpile. We discuss the basis for certification, the
issues 1o be addressed, and broadly deline the constraints imposed by the test ban environment.,

3. Cost will be a significant driver in the consideration of any evolution in the auclear arsenal. A
immtwmk for costs for the nuclear stockpile is develaped and iund&ﬁmmal cost radenfis ina
fized DOE budget are identificd.

6. Three possible strategies for the future stockpile are explored; (§) an cxtension of the presend
stockpite; (2) a strategy which requires a more diverse stockpile; and (3} a strategy where the
stockpile is consolidated 1o the fowest {ypes reguired.
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Drivers of, and limits to, change in a test-constrained
nuciear s@mkp e -~The context

% A nuclear deterrent will be required for the foreseeable future as a
critical element of the US National Strategy

% The required mi Eéta?y characieristics for the nuclear deterrent af the
future may reguire forces different from the current suite of nuclear
forces

@ We cannot fully define those future ﬁ*eqmremems at this time, but we
san make reasonable estimates

# The quantitative and quaiitaﬁve nature of change in strategic nuciear
forces wiil be constrained by arms control agreements

¢ We should identify the elements of the nuclear deterrent forces that
sentribute to flexikility In the future

 Nuclear Weapons Program _ ' Los Alamos
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The Comlext includes the following
There will be drivers of, and limits W, change in the nuclear stockpile. An obvious driver is the
e exweasionsacguisition cycle of the DoD strategic nuclear delivery vehicles (SNDWVs). A limit
is the ahsence of nuclear testing mandated by the CTBT.

the SNEWS age and/or the threats change, we expect the reguired military characteristics
a“vi( s amd the stockpile-to-target sequence (815}, which delines the operating environment for
pruclear weapons, W evolve as well The question is, how much can the stockpile evolve in the
absence f nudiear esiing while susiainng conlidence in the warhead periormance.

Within thege constraints, we need 1o identify and plan to maintain those elements that can best
provide Hexibidlicy for the future,
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nuclear deterrent will be required ....

A National Security Strategy for
a New Century, May 1897
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The President and other senior leaders coniinue to endorse a nuclear deterrent [or the nation, In
addision to the quotation shown on this slide, the President, in remarks a¢ Los Alamos National
Laboratory on February 3, 1998, made the tollowing statement:

“Our national security requires that we maintain a nuclear arsenal stmn_g enough to deter any
adversary and safe engugh to retain the confidence of our military leaders, our political leaders,
and the American people.”

However, most studies and policy statements on this subject are focused on the near term, and
few try 1o address the potential for change over the long term. What might be required o
maisiain our nuclear deterrent?
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Nuclear policy and force posture requirements fm' the
future — “US Nuclear P@Emy in th@ 21st Century™
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¢ Nuclear Weapons will continue to play an indispensable
role in US security policy

% Nuclear Weapons will continue to be part of the global secumy
setting

% Even if the US were to divest itself of its nuclear arsenal,
other states would be uniikely to follow suit

% In the changing security setting, the nuclear weapons
infrastructure—~broadiy defined to include both operational and
the development/production capabili tms—-takes on a hesghtened
s&rategm prominence

“MOLLLNL study publishad July 1008

Nuclear Weapons Program Los mamos
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The recent study conducted jointly by the Nattonal Defense University (NDU) and Lawrence
Livermore National Laboralory addressed ““The US Nuclear Policy tn the 21st Century” and
developed these tindings '
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% Constrains the development of new-design weapons
~ Wil resuil in some loss of confidence in the nuclear weapons stockpile

¢ The ability of the US 10 live with a ban on nuciear testing depends
on having a vigorous Stockpile Stewardship Program (53P).
- Guard against aging-related problems

® The SSP is designed i
- Provide the capability to survey and assess the stockpule for problems
~ Replace weapons components as needed
-~ Certify the rebuiit weapons

. Nuglear Weapons Program

Los Alamos
Mareh 1989 HN@L@SSEF%&@ NATIONAL. | ABORATIRY
’ B

The CTBT prohibits nuclear explosions. In the past, the nation relied on full-scale integral
nuclear iesting to ensure the safely, reliability, and performance of vur weapons. Fuhermore,
we relied on nuclear tesiing to ensure that our systems continued working as they aged.

 The CTBT will constrain treaty-compliant nations from making significant advances in nuclear
WEARONS. '
Our ability to certify modifications, such as a life extension refurbishment of the enduring
stockpile, depends on the success of the Stockpile Stewardship Program (S8P). The success of
$SP, in twrn, depends on & competent and motivated cadre of nuclear weapons experts, the
accelerated sirategic computing tnitiative [ASCD, new experimental facilities, infrastructurs
improvements, arghiving, and funding.
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Outline: Drivers of, and limits to, change in a
test-constrained nuclear stockpile

¢ The Context |
~ The changing, unpredictable world environment
~ MNational policy, arms control, etc.

What kinds of change are possible
- What types of changes in the stockpile may be possible
~ Hlustrative examples

% Maintalning mnﬁdeme in an amiving stockplie
4 Controlling costs

% Assessing strategies for the future stockpile
- The base case
— Raeplacement/backup stockpiie strategy
- Consolidated stockpile strategy
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The composition of the stockpile will probably not change dramatically in
the transition from START | to START lil. This has led to a false sense of
complacency in planning for the future,

MER - 199 Nuclenr Posture Review

Nuclear Weapons Program Los Alamos

March 1969 UNCLASSIFIED HATIGNAL mno;:;;mm

Moving from START [ 1o a potential START I stockpile, the compaosition of the stockpile, in
types of warheads, does not change dramatically. While the number of cach type of warhead is
" reduced w comply with arms contro] limits on foree struciure, the strategy has been to
incrementally reduce the force structure and the required warheads. At some point, with a lower
number of warheads, a more dramatic reshaping of the nuclear deterrent is likely Lo be required.
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The drivers for change in a test-constrained
nuclear stockpile
Mational Sirategy & Policy Do Initiatives
4 §§§ rggﬁ}e@% the geopolitical ¢ i@m& posture changgsi
¥ New or replac nt deliver
% START %anﬁ,athar} arms péa%%orm é?tz uéesﬁqi}?en pregra%s
control treaties & Eg_an es in Military
% Nuclear policy _ ardcieristics
& Mational budget constrainis ¥ STS environmenis
% HRegulatory laws and treaties ¢ Mission Nesds Statements
Technology DOE initiatives
¢ Sunsetl technolegies % Stockpiie Life Extension
& Ev?‘ﬁution pf nonnuclear ¢ Safety and Use Control Policy
technologies ¢ Performance margin maintenance
@ Emﬁmvemen;s in advanced and improvement o
conventional weapons # Manufacturing streamlining
¢ Advances in defenses % Specific stockpile issues
Nuclear Weapons Program . Los Alamos
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The four major drivery for change are ag tollows:

1. National strutegy and policy. The United States will adjust it security strategy and policy as the world

changes. Treaties, such as START, will likely force changas in the deterrent structure, Natonal nuclear
policy witl continue to evolve. There will likely be budget constradnts on both BOE and Dol Inaddition,

laws and wreaties, particularly inthe environamental ares, muke componenls extromely expensive or impossibie
-t replace as they were uriginally designed,

2, Dol initiatives. As many of the Dol delivory platforoes regeh the end of thelr Hiletme, ey will need W
be replaced. This presents an opportunity (o reevaluate the required military characteristics in light of the post
~ cold war era. The evolution of technology will probably lead 1 changes in the defined stockpile-to-target
sequence (T8}, thus placing new requirements on warhgad designs, {oaddition, new mission necds
statements could force changes in both the mifitary claracteristicos (MCs) and STSs. '

3. DOE initiatives, As existing warheads reach the end of design life, we will rebuild the warheads through
ihe sfeckpile life extension programs (SLEPS), DOE must ensure e systems meet (he MUS and S'T%s, but
some of the components wili be different. We have seen ap evolution iy surety standards # the past, and as
the terroist threat evolves, we should expect o see some further evolutionin these requirements, DOEis
responsible for tie sulery, surety, and performance of US nuclenr weapons, Our confidence resis primarily on
our nuciear test history, I we find reason to believe that we do not live enough performance margin in some
svstems, we may need & make achange. The manufacturing infrastructure is heing sized snd configured for
a posi-eold war oo, but i will produce suile COmpORens that are dilferent [rom those originally
manufactured; maintaining confidence wilt be a challenge. We may also find something in our surveillance
progra: that could foree change, '

4. Techadiogy. Sunsel rechnologies, such a8 we have seen in the electronics industey, will force change.

Sysiern CApabin fnproved advanced conventional weapons may replace nuciesr weapons in
some aress. Hnally, chasges in the defense systems may force changes in the US Force posture,
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rojections of DoD H&D and acquisition programs
for strategic nuclear forces
¢ 00 05 10 15 20 . 25§
 ESEN Deployment _ _ . _ Begin
- Ah A4 D5 Baclfite _ & Deactivation
SEEE e s ey SSBN Fungi_ag Follow-on
ns & Wevel, proguction SSHEN
SLEBM Lite ont&  Deployment .
EK@; 5 [T i EnYF] .
sl : -4, End of L e
: JCEM Development ‘ ton g,
Bz >
" éﬁg | ‘ . _ ngwg;adg
ﬁ LOwW _ & Complets LEP —:
_ E~Complete LEF
puclear W Proge .
i UNCLASSIFIED | hﬁgﬁig%%%

Owe possible catalyst for a nattonal debate on the future strategic force posture is the need o
replace or modernize the current inventory of strategic nuclear forces,

This chart shows the important milestones that are curvently being congidered in the development
of acquisition strategies for strategic forces. Highlighted in yellow arce the timeframes in which
the DoD will Bikely have to begin funding concept development for follow-on systems. It i
conceivable that this funding requirement will fuel an intense debate over the atfordability of a-
triad after the current strategic nuclear forces reach the end of useful life and must be replaced or
modornaiziad, :
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Strategic Arms Reduction Treaties

IR g .
Muclear Waapons Program Los Alamos
RMiarch 1900 U}N C_L.@%ﬁi#g%i} ) . NATIDHAL Lr.em?f:mav

This chart depicts the evolution in the number of accountable strategic nuclear warhcads,
asguming that START I and START I enter inio fowe. Although it is genarally accepied that a
triagh will be mointained through START HL arms reductions beyond START D would likely
reopen the debate on the affordabitisy of a friad lor such low lovels of strategic nuclear forces.
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USSTRATCOM is engaged in a detailed study cf
future smckpiie configi mtuons
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The chart shows an early proposal by the US Strategic Command (USSTRAT(‘OM) for warhead

~ requirements, both active and inactive, for a notional START III force posture, o

%

| - PThiEisste will b discuissed thrther in the "
pfmemmmn : - b o
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We should prepare to be surprised in the future...

| by‘th'{etappislcatélbﬁ of technology and by political events

p 3

! Newsweek A

= report of :

India and :

Pakistani § o
Muclear B ilA AND

tests ' ..1;‘ i

. ;'?.f.g:}!f.

';‘dbéﬁ%ng{_af the

Berlin wall

L I November 1989
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The nation has been surprised in the past by wehnological developments, as well as by political
events around the workd, We should expect that Future surprises will require adjustments in the

nation’s force posture
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Aithau%h ho peer competitor to the US is envisioned for at Ieast

- -the next decade, the world may evolve intc dangeraus and
-unforeseeable envaronments. - . , |

% Russia: WIE! Russm mamtam contfol of its many
factions? Will it be able to transfer -

power peacefully?

& C‘hina: How will China asgert its growm
‘ economic and political strength?

& Mid Fast: How will future.cmﬂicts be resolved?

®  Korea: Will reunification take i;-lace peacefuilx
o or with a major conflict? Te what end?

% South Central Asia: :
How will Indlan and Pakistani nuclear
capablantles affect the stability of the region?

& ?“ermr!sf threats (state—spensored or transnatlonal}
Can these threats be deterred?

Nuclear Weapons Program . . o oo Los Alamos

. March 109¢ - U NCLASSIFIED . . BATIONAL LAEORATORY

The evolving world situation may require that the United States modity its nuclear policies and -
forces Lo provide a credible deterrent to a wide range of potential enemies that might choose
threaten the US, its allies, or its interests. : '
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Sea_retary:n lefense H-uch:ard E'B._Cheney, November 12_

g W& ve a!ways screwed it up. E very szngf‘%e time when
sﬁ’s h’&;@ﬁéﬁ@ﬁ préw@us!y we've been so quick to cash in the
peace dividend, to demaobilize that force, that within a very
short period of time we find that our weakness irr and of
itself becomes provocative and tempts others to do things
they shouldn't attemp!t; that we always end up having, once
again, to commit the force some place — we get in trouble in
?}*35 world and have to send in troops; that we find

res with troops that are not well trained ar we!i
wwﬁpw not pwgamd’ to ga for war "

17

Tosree capability and flexibility for the iutuw
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- The siockpule and our capabilities must be sufflcuemly
| agl_le-_ w acsommadaie the drwers for change

# In the past DOE has nptamazed warheads for DoD
‘weapon platforms

4 In the future, DoD weapon platforms may_have:m be
designed around existing warheads, -
with some modifications .

- Nuciear Weabons Program . ' Los Alamos

© March 1909 UMCLASS IFIED : NATIONAL LASORATORY
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As the national security requirements for a nuclear deterrent change over time, the warheads in
the current arsenal will provide the basis for options for future nuclear delerrent forees.
Compliance with a comprehensive test ban treaty (CTBT) will preclude the development of new,
signiticantly different warheads. We need to develop a stralegy o downsiee our arsenal in a way
that preserves tlexibility for the future.

One aspect of change in the future is clear. In the past, the DOE optimized warheads as part of
the overall weapons system development for the DoD. We will not have that range of freedom 1n
the future,  Adthough the DOE has some freedom o modi(y warheads, the DoD may have w
design its delivery platforms around the capabilities of existing warheads with perhaps some
wirhead modifications,
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| test—constmmed nuciear stockpale
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e c ngmg, unpredmtable world enwronment
tion‘,_flg;polscy, arms control, etc.

in the: NW-stockpile

& M}aiiﬁtazi ning confidence in an eveolving stockpile
iR 2 '-Cbntrolling costs

% Assessing strategies for the future stockpile
—. The:base case

~ Replacement/backup steckptie strategy
- Consolidated stockpiie strategy
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What kinds @f stockplle 'chae'; m;mght be
poss:bie under a CTBT‘? (U)

* Very iow nsk
— Eliminate a. Ry?e of warhead
_ _ ~ “Adapt an exas mg warhead to another deiwery system
" m&aw nannuciear components (e q.. AFLF)
Pl Z

gjﬁ%‘j & Lcwr;sk T, ' e -

-~ Warhead rebuild/refurbnshment
- "Reduce the yield of a secondary

- “Modest” engineering changes to ihe warhead :
-~ Return a retired warhead desngn to th the stockplie {e g., Gun
| ;i“’“m led). 7

P

]
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Whal Lha,ngc:s are possible within. the constraint of a wmprchunqwe lest ban treaty (CTBT)? The
risks are divided into four categorics®: very low, low, medium, and high, -

1. Very low risk. A system can be climinated from (he stockpile, thus changing the nature of the
deterrent force. An existing warhead-can be adapted to a new delivery vehicle, assuming the
DoD conserves the mapping of the hydrodynamic characterisiics into the new system.
Nonnuclear components can be- changed such as the arming, fusing, and mmg, {AF&F) byw%
wihich can be tested, :

e A s S e e

program (SLEP) For wmpun&;mb whew we can duplicate every cLSpBLt ol the ()ugmaf ‘
manufacturing processes, there would be no more risk than the original build; but there may be a
low risk for new materials and/or new manufacluring processes. In many cases the yield of a
secondary could be reduced. Some systems were tested, but not manufactured, with lower yielis
to comply with the 150-kt limit imposed by the threshold test ban treaty (TTBT). Modesi
engineering changes can be made. Retired warhead design could be returned to the stockpile,
_ilthough not all parts would use the original manpfacturi ing procesacs

gt
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Guard agamst faiiure of ICIM warheads (U)

I The Asr Force plan to emp!@y a MM!I! START li force thh
' ia-__._s;; and wa7 warh@am g‘ﬁ a m‘udent approach A
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“Under S’I‘ART IL, the Arr Force plans o ciﬂpluy 3:}0 b the W78, (.LILIL,Rtly on-the Minuteman III

(MMHI), and the W87, currently on the Peagekeeper, on the, MMLEJLML@MMMMLh@m N
missile (ICBM) forge, g’ o '

: L }W%m@
@b@kup wm haud mmdbttm ;

L ' Q“he Alr Force w“?’

esumame, 5 That i will ws p;mm:uz;c&ei‘y B350 million o Ad4pl the W87 war head to the MMIIE
delivery system. '

1he ArForce plan thWidLS z‘tﬁprudem approach” I;o efnsure
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In planning a strategy for the future, 1
diversity in the stockpile will be a key factor
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