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The security challenges facing the United States today are as complex as 

at any t ime in our  nation's  history. The confluence of revolutionary 

political, economic,  and  technological  changes  has  m a d e  defense  

calculations less predictable and the main tenance  of peace no less 

difficult than in the past. Recognizing the need for a fresh, long- term look 

at national s trategy and  requirements ,  and specifically at U.S. nuclear 

policy in the 21st Century, the Center for Counterproliferat ion Research 

at the National Defense University and  the Center  for Global Security 

Research at Lawrence Livermore National Laboratory  brought  together  

a group of experts  with extensive experience in national security and 

military affairs. This Report  is the product  of  their  collective efforts, 

which were based on a shared perception of the need for a thorough 

review and greater  unders tanding of the role of nuclear weapons  in U.S. 

national deterrence policy. 

The part icipants examined the broader  t rends  in the international 

envi ronment  and considered how the United States could both shape 

and  respond to them. A forward-looking parad igm for the nuclear 

dimension of U.S. security policy emerged that  builds on the lessons of  

the past  while addressing the  opportuni t ies  and challenges of the future. 

The core of  this pa rad igm is tha t  nuclear  weapons  will cont inue 

indef ini te ly  to play an  ind i spensab le  role as a hedge  aga ins t  

uncertainties,  to deter  potential  aggressors who are both more  diverse 

and less predictable than  in the past, and  to allow the United States to 

construct  a more  stable security environment .  Thus, the  United States 

needs a credible nuclear deterrent  posture,  broadly  defined to include 

vii 
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forces-in-being; capabilities for weapon sys tem design and production; 

and  the ability to assure the safety and reliable per formance  of the 

nuclear s tockpile--a fundamenta l  challenge in the absence of under-  

ground testing. Because this posture mus t  be  both adaptable and  

responsive to new threats,  the national deterrent  infrastructure mus t  be  

t reated as a strategic resource. The posture  mus t  also integrate the 

growing role of defenses in our  deterrence calculations. All of this 

requires t rained and  motivated people, as well as new ways of thinking 

and considerable agility and foresightedness on the par t  of U.S. leaders. 

The more  than  forty s tudy participants and government  observers 

included present  and former  polieymakers,  mili tary officers, scientists, 

and academies.  This Project Report  reflects their  research, analysis, and 

intensive discussions that  took place during the winter and spring of 

1998. The Report  consists of an Executive Summary  and four  working 

g roup  papers :  Nuclear  S t ra tegy and  Policy, Opera t ions ,  DoD 

Infrastructure,  and Stockpile. The Executive Summary  contains the key 

judgements  of the study, based on the findings and recommendat ions  of  

the working groups Their  four papers  provide rich detail and insights in 

each of the critical areas. The views expressed are those of the partici- 

pants.  These views m a y  not  be  shared by  all member s  or observers,  and 

do not necessarily represent  official U.S. government  policy. 

While this Repor t  was undergoing final editing, India  and  Pakis tan 

each conducted a series of nuclear  tests. The par t ic ipants  did not  have  

the  oppor tun i ty  to consider  the  implicat ions of  these  events.  These  

events  do, however ,  suppor t  our  j u d g e m e n t  that ,  whe ther  we like it or 

not, nuclear  weapons  will be  an integral  feature  of  the world securi ty 

env i ronment  for the  indefinite future.  These  recent  tests  also reinforce 

the need  for a b roade r  nat ional  unders tand ing  of the role of  nuclear  

weapons  in U.S. de ter rence  policy. This Repor t  is in tended  to con- 

t r ibute  to tha t  unders tanding.  

vi i i  
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Project Director 
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Project Director 
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CHAPTER I 

EXECUTIVE 

S U M M A R Y  , , ~.,~- • . ~  ~ .' .-~--..?.~:e ~ - : 

.:<, ....... 

Introduction 

Sweep ing  changes  are  occur r ing  in the  i n t e r n a t i o n a l  sys t em,  

present ing  the Uni ted States with both oppor tuni t ies  and  challenges. 

The Eas t -West  strategic r ivalry tha t  domina ted  the global securi ty  

env i ronmen t  for  over  for ty years  has  been  fundamenta l ly  and,  in a 

n u m b e r  of  critical ways, i rreversibly altered. Yet the world cont inues  to 

be  unpredic table  and  dangerous .  Relations with Russia and  China have 

improved  dramat ica l ly  in the  last  ten  years  but  r ema in  uncer ta in .  Both 

s ta tes  cont inue to emphas ize  and  modern ize  their  nuclear  arsenals .  

In  o ther  regions of  vital in teres t  to the  United States, potent ia l  

adversar ies  increasingly have at thei r  disposal  advanced  convent ional  

and  u n c o n v e n t i o n a l  capabi l i t ies ,  as well  as w e a p o n s  of  m a s s  

destruct ion and the means  for  their  delivery, Together,  these  and  o ther  

factors,  such as the ongoing revolut ion in mil i tary  technology,  have  

engendered  ma jo r  ad jus tmen t s  in U.S. nat ional  securi ty policy and  in 

the s t ra tegy and  forces tha t  suppor t  U.S. securi ty interests.  

A series of  U.S. gove rnmen t  analyses,  including the Nuclear  Posture  

Review and  the  Q u a d r e n n i a l  Defense  Review,  has  gu ided  the  

res t ructur ing of  U.S. convent ional  forces and  provided  the basis  for 

the late 1997 Presidential  Decision Directive on nuclear  weapons  

policy. Fur ther  analyses and  ad jus tmen t s  will certainly follow. As a 

contr ibut ion to this dynamic  process,  this Repor t  assesses the  ra t ionale  

and  requ i remen t s  for  U.S. nuclear  weapons ,  and  the inf ras t ruc ture  and  

people  tha t  are critical to thei r  sus ta inment ,  in the  cur rent  and  future  

1 . 1  
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security environment .  By so doing, the Report  is in tended to p romote  

greater  unders tanding of the issues and the measures  that  will be 

necessary to sustain deterrence in an uncertain future.  The American 

public and its leadership in bo th  the Executive and Legislative 

branches  must  remain  informed,  involved, and supportive. Absent 

concerted and continuing high-level a t tent ion to the policies and 

programs support ing its nuclear forces, the U.S. de ter rent  posture  will 

erode, thereby undermining  the ability of the United States to prevent  

war  in the future.  Nuclear deterrence is not self-sustaining. 

In conduct ing this examination,  the participants: 

• Explored the past  role of  nuclear  weapons in U.S. national security 

strategy and relevant "lessons learned" f rom that  experience. 

Evaluated the changes in the international  environment ,  including 

advances in technologies,  and the implications of these changes for 

U.S. deterrence objectives, specifically for nuclear  weapons policies, 

force structures and programs. 

Examined the nature  of the contemporary  and projected military 

threa ts ,  and  the  c o n s e q u e n t  ra t iona le  and  r e q u i r e m e n t s  for  

deterrence into the future.  

Assessed the strengths and identified emerging gaps in the areas of 

nuclear operations,  the support ing infrastructure,  and the weapons 

stockpile tha t  must  be addressed to sustain deterrence as a key 

e lement  of the overall U.S. security posture.  

This Executive Summary  presents  the key judgements  of the study 

based on the insights of  the part icipants in the four  working groups: 

Nuclear Strategy and Policy; Operations;  DoD Infrastructure;  and 

Stockpile. The papers  of each of the working groups provide much 

greater  detail and additional recommendat ions  for action. 
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Nuclear Weapons and Deterrence in the 21 st Century 

Looking to the future  global env i ronmen t  and  to the ability of  the  

United States to shape  and  respond  to tha t  env i ronment ,  the project  

par t ic ipants  developed a pa rad igm suited to the  new and  uncer ta in  

secu r i ty  se t t ing  of  the  nex t  cen tury .  Tak ing  into  accoun t  the  

u n d e r s t a n d i n g s  and  expe r i ences  f r o m  the  pas t ,  th is  p a r a d i g m  

envisages a dynamic,  adaptab le  approach  to the  securi ty challenges 

of  the  future.  The pa rad igm recognizes the  cont inuing need for  

de ter rence  in a complex  world  and  for  the  re tent ion  of  nuclear  weapons  

as an essential  c o m p o n e n t  of  the U.S. nat ional  securi ty  strategy. Yet, 

the role tha t  these  weapons  will play in the early 21st Century,  and  the 

consequent  r equ i rements  for  the  U.S. nuclear  de te r ren t  posture ,  will 

differ f rom the past .  The pa rad igm is based  on a n u m b e r  of  e lements :  

• Nuc lear  w e a p o n s  will  cont inue to p lay  a unique and  indispensable  

role in U.S. secur i ty  policy.  The bilateral  "nuclear balance" tha t  

occupied center  stage in the pas t  no longer  dominates  the strategic 

calculations of  the Uni ted States or Russia. The n u m b e r  of  nuclear  

weapons  deployed by  bo th  sides has  declined dramatical ly.  Yet,  U.S. 

nuclear  weapons  serve as a vital hedge against  an uncer ta in  future 

and  contr ibute  to deterrence  of  a wider  and  less predictable  set of 

potent ia l  adversar ies ,  including those  a r m e d  with  weapons  of  

mass  destruct ion.  Nuclear  weapons  are also essential  to ensure  U.S. 

s ecu r i ty  g u a r a n t e e s  to f r i ends  and  allies, p rov id ing  g r e a t e r  

s tabil i ty in the  in terna t ional  e n v i r o n m e n t  and  p r o m o t i n g  U.S. 

non-prol i fera t ion  goals. 

I4rhether w e  like it  or  not, nuc l ear  w e a p o n s  wi l l  be p a r t  o f  the 

global  secur i ty  sett ing. The  knowledge to build t h e m  will cont inue  

to exist; they  cannot  be  disinvented.  Moreover ,  in some  reg ions- -  

notably  South Asia and  the Middle Eas t - - the  value ascribed to 

demons t r a t ed  nuclear  prowess  has  been  increasing. The Indian  

nuc lea r  tes ts  in May  1998 and  the  rap id  Pak is tan i  response  

d e m o n s t r a t e d  the  reso lve  of  t hese  g o v e r n m e n t s ,  b a c k e d  by  

domes t ic  public opinion,  to risk in ternat ional  censure  for s ta ted  
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security reasons. The Indian and Pakistani tests may anticipate a 

long-term trend that  could significantly increase the number  of de 

facto nuclear weapons states. The emergence of more  "declared" of 

"demonstrated" nuclear states may be inevitable. This t rend points 

to a more,  not  less, nuclear world. 

Even i f  the United States were  to divest  i tsel f  o f  its nuclear arsenal, 

other s tates  wou ld  be unl ikely  to f o l low  suit. To the contrary,  some 

would gain addit ional  incentives to retain or acquire nuclear  

weapons against a conventionally superior but nuclear-free United 

States. Even if nuclear weapons were somehow eliminated, a serious 

deterioration of the international  envi ronment  would engender  

strong incentives for nuclear rearmament .  A rapid, competitive, 

multilateral race to rebuild nuclear arsenals could increase prospects 

for a devastating war. A century ago, no one foresaw the rise of 

Hitler, of Mussolini, or of Communism.  The rise of similar leaders or 

ideologies in the future, coupled with a race to rearm with nuclear 

weapons,  could be catastrophic. 

In the changing securi ty  setting, the nuclear  w e a p o n s  injYastruc- 

ture- -broadly  def ined to include both the operational  and  the 

deve lopment /produc t ion  capabilities that  can main ta in  current  

capabilities and  bring new  forces  into being needed-- takes  on a 

heightened strategic prominence .  This prominence will require a 

greater attention to adaptation and reconstitution. Greater flexibility 

in both planning and maintaining forces is also essential. Together, 

this requires "total posture planning," which recognizes that  the 

credibility of deterrence, as well as the capabilities that  form its 

basis, is the product  of  the totality of the U.S. nuclear posture--forces-  

in-being,  r e s ea r ch /d ev e lo p men t  inf ras t ruc ture  and  p roduc t ion  

potential, reserves, stocks of material, skilled manpower - -and  their 

integration with non-nuclear  capabilities. Because changing the 

nuclear posture in response to a changing world will take time, total 

posture planning must  look well into the future. 
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• Increased  and  sus ta ined  e n g a g e m e n t  wi th  other  nuclear  w e a p o n  

s tates  is required  to f o s t e r  non-adversar ia l  relat ionships and  to 

develop and  s t rengthen  the stabil i ty  o f  nuclear  postures .  With 

Russia, the United States mus t  move  beyond  the  corrosive Cold War  

pos ture  of  mutua l  vulnerabi l i ty  and  build on coopera t ion  to enhance  

mutua l  confidence, such as in the area of  early warning.  The United 

States will need  to b roaden  today 's  discussion to encompass  total  

nuclear  capabili t ies (not jus t  deployed strategic forces) and  active 

defenses  in order  to enhance  stabil i ty and  pe rmi t  the  Uni ted States 

to mee t  its global securi ty  responsibil i t ies and  defend  against  

the growing missi le threat .  The  United States will also need  to 

increase engagemen t  with China, a s tate  tha t  presents  even grea ter  

uncertaint ies  than  Russia. In a different context,  it is necessary to 

sus ta in  coope ra t i ve  r e l a t ionsh ips  wi th  a l l i e s - -nuc l ea r  a n d  

non-nuc lea r  a l ike-- to  main ta in  the  essential sense of securi ty  that  

flows f rom extended deterrence.  

The pa rad igm recognizes that  the fundamenta ls  of  deterrence have not  

changed: effective deterrence will cont inue to depend  on both  real 

capabil i t ies and  the  percept ion  of  a nat ional  will to r e spond  to 

aggression. Yet, there is an oppor tuni ty  and need for a more  balanced 

relat ionship a m o n g  the three  tradit ional  e lements  of  de te r rence- -  

retaliation, denial, and dissuasion. During the last half-century, each 

of these e lements  suppor ted  the overall U.S. securi ty strategy. Although 

the relative impor tance  of each changed over  t ime in response  to 

evolving political, military, and technological considerat ions,  deterrence 

relied principally on a ready capabili ty to retaliate with deployed nuclear  

forces. While robust  and  credible nuclear forces- in-being will remain  

essential,  the  United States can place greater  emphas i s  on deterrence by 

denial through active defenses, and deterrence through dissuasion. 

Dissuasion is the t e r m  we use to characterize the impact  of  the total U.S. 

deterrent  posture,  including infrastructure,  in shaping the securi ty 

envi ronment ,  and  specifically in shaping the calculations of  potent ial  

adversaries.  A br ief  overview of how these e lements  opera ted  in the past  

can help to anticipate how they m a y  work  in the future. 
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R e t a l i a t i o n :  T h e  central  e lement  of U.S. deterrence policy th roughou t  

the Cold W a r  was the prospect  of  a p r o m p t  and unacceptable  level of  

retal iat ion in response  to nuclear  or convent ional  aggression. The 

objective of  U.S. nuclear  forces was to p revent  war  by convincing the 

Soviet Union tha t  it could not  win any mil i tary conflict it initiated. The 

logic of  deterrence  required  tha t  the United States be  able to des t roy 

those  targets  tha t  it bel ieved the  leadership  of  the  Soviet Union mos t  

valued. These included conventional  and  nuclear  forces, leadership,  

and  industrial  facilities tha t  suppor ted  mil i tary  s t rength  and  the power  

of  the state. To be credible, part icularly after  the Soviet Union acquired 

nuclear  weapons  and the ability to strike the United States, the  threa t  

of retal iat ion had  to be  backed  by responsive,  effective, and  survivable 

forces. After the early 1960s, the  U.S. strategic force was embod ied  in 

the TRIAD--bomber s ,  in tercont inental  ballistic missiles (ICBMs), and  

submar ine - l aunched  ballistic missiles (SLBMs)--which compl ica ted  

Soviet p lanning and  ensured  tha t  even if for technical  or o ther  reasons  

one leg became  vulnerable,  the vitality of  the remain ing  legs would 

deny the  Soviet Union any  advantage  f rom a first strike. Fur ther  

flexibility was provided  by  thea te r  nuclear  weapons  (also called 

"sub-strategic" or  "non-strategic")  in tegrated with comba t  forces to 

enhance  deterrence  against  mass ive  convent ional  attack. Because of 

the magni tude  of Soviet conventional  and  nuclear  forces, and  the  

immed iacy  of  the th rea t  they posed,  the Uni ted States could not  rely 

solely on mobil izat ion of resources  af ter  the onset  of  a crisis, as it 

a l ready had  done twice in the 20th Century.  

D e n i a l :  Denying an adversary  the ability to achieve his goals th rough  

mil i tary means ,  tha t  is b lunt ing or negat ing the  effectiveness of  his 

forces, was another  means  of s t rengthening deterrence  dur ing the  Cold 

War. Before the advent  of  ICBMs, air defenses against  Soviet bomber s  

played a large role in the U.S. de te r ren t  posture .  Passive defense, in the 

fo rm of civil defense measures ,  was also seen as enhancing  deterrence.  

With the advent  of  large number s  of  long-range  ballistic miss i les - -and  

the adopt ion of the  mutua l  assured  dest ruct ion doctr ine and  its 

successors- -defenses  were  given a much- reduced  role. In the context  of 
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assuring the effectiveness of  offensive retal iatory forces, the 1972 ABM 

Treaty codified strict limits on strategic defenses and thereby accepted 

the vulnerabil i ty of the U.S. populat ion to Soviet nuclear attack. From 

the mid-1980s until  the early 1990s, in an effort  to move beyond this 

vulnerabi l i ty ,  the  Uni ted  States  great ly  ex p an d ed  research  and  

development  aimed at giving active missile defenses increased weight 

in the de ter rent  concept. 

D i s s u a s i o n :  During  the  Cold War,  in add i t ion  to mi l i t a ry  

forces- in-being ,  the  Uni ted  States  possessed  a range  of  o the r  

capabilities that,  collectively, helped convince potential  adversaries 

of  the ul t imate futility of large-scale mili tary aggression. For  example,  

in addit ion to U.S. economic strength and political leadership, the 

highly visible research and development ,  product ion,  technology, and 

industrial  base of  the United States enabled it to deploy forces that  

would deter  nuclear  attack, and to por t ray  a national commi tmen t  to 

counter  any threat .  This posture  conveyed not  only the existing 

capabilities of  the United States, but  its overall long-term potential,  

that  is, what  the United States could develop and deploy in the future.  

This helped shape 

Soviet  views of  

their  bleak longer- 

t e r m  opt ions  and 

prospects .  F o r m e r  

Soviet officials have 

cited intermediate-  

range nuclear mis- 

sile dep loyment s ,  

the Strategic Defense 

Initiative, the com- 

pu te r  revolu t ion  

coupled with export  

controls ,  and  the  

expanding Western  

economy as factors 

[] Dissuasion Rim Denial • Retaliation 
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tha t  helped convince the  Soviet leadership  tha t  sustaining the  strategic 

compet i t ion  for an indefinite future  would ul t imately  result  in a 

s i tuat ion they would find untenable .  Recognizing the decay and  near  

bankrup tcy  of thei r  own industrial  and  societal base,  these  leaders  

unders tood  the need  to t r ans fo rm the Soviet sys tem fundamental ly ,  a 

process  that ,  once begun,  unleashed the forces that  would br ing down 

the  Soviet state. 

The  r e l a t ionsh ip  b e t w e e n  and  a m o n g  re ta l ia t ion ,  denial ,  a n d  

dissuasion in the  securi ty set t ing will cont inue to evolve. The  United 

States will need to deter  actors  who may  not  r espond  to deterrence  in 

the s ame  way as the fo rmer  Soviet Union. Effective re ta l ia tory forces 

will always be  a central  r equ i rement  for  and the ul t imate  foundat ion  of 

de te r rence- -we  place no credence in "virtual deterrence."  Forces-in-  

being provide  a critical hedge  against  o ther  nuclear  weapon  states, and 

serve to de ter  ma jo r  aggression more  broadly,  including the use of  

chemical  and  biological weapons  (CBW). Yet, in this new securi ty 

env i ronmen t  the United States m u s t  be  p repa red  to adjust  to the  way it 

s t ructures  deterrence,  relying less on the threa t  of retal iat ion and  more  

on denial  and dissuasion.  

One challenge of the  future  will be  to take advantage  of denial  

capabilities. Technological  advances  and  sound policy (such as a 

decision not  to accept  mutua l  vulnerabi l i ty  relat ionships with o ther  

states) will surely increase the perceived utility of active defenses.  

The  e m e r g e n c e  of  reg iona l  adve r sa r i e s  a r m e d  wi th  CBW and  

increasingly longer- range  ballistic and cruise missiles has  already 

c rea ted  a new e m p h a s i s  on  denial  in t h e a t e r  war fa re ,  p lac ing  

addit ional  value on thea te r  missile defense (TMD) and  on other  

i m p r o v e d  act ive a n d  pass ive  m e a s u r e s .  D e v e l o p m e n t  of  even 

longer- range capabilit ies by  such states will increase the impor tance  

of nat ional  missile defense (NMD). 

Another  impor t an t  challenge will be  to art iculate and  enhance  the role 

of  dissuasion as a fundamenta l  e l ement  of  U.S. deterrence,  to cont inue 
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to develop effective tools of dissuasion, and to integrate them into 

deterrence policy. Some of  the capabilities that  bolster dissuasion and 

relate specifically to this s tudy include the requirement  to sustain a 

flexible nuclear posture,  to embrace a visibly active planning process 

that encompasses the total posture, to broaden intelligence efforts 

that  support  deterrence, and to sustain an infrastructure capable of 

meeting any threat. The total posture must  be planned so that  it will be 

responsive both to new threats and to new opportunit ies to at tenuate 

threats. The importance of sustaining a national deterrent  infrastruc- 

ture that provides the flexibility to respond in time to military threats 

against the United States and its allies will be fundamental .  

Key Judgements 

The Uni ted  States faces two major  foreign and securi ty  policy 

challenges as it moves into the next century: f irst ,  to create and use 

opportunit ies to achieve a more  peaceful and prosperous world order  

and, second, to manage and discourage potential conflicts across a 

broad spectrum, many  of which may  engage the United States directly. 

Both of these challenges will require the United States to define the role 

that deterrence will play in national security policy. As in the past, 

deterrence will require a broad range of capabilities. In this context, a 

number  of  key judgements  can be drawn. 

Judgement: 
N u c l e a r  w e a P o n s  w i l l  r e m a i n  i n d i s p e n s a b l e  t o  U . S .  s e c u r i t y .  

Nuclear weapons were first developed during a major  conventional war 

that  claimed the lives of  tens of  millions of  combatants  and civilians. 

The only employment  of  nuclear weapons to date was in that conflict, 

when this "absolute" weapon was used, not as a deterrent,  but  as a 

means to defeat Japan ' s  will to fight, end World War  II, and avoid the 

high human  costs of an invasion of  the Japanese  mainland. Based on 

the number  of  casualties f rom Okinawa and the fire bombings of  Tokyo 

and  o ther  cities, the  decis ion to use nuclear  weapons  against  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.9 



U.S. Nuclear Policy in the 21st Century 

Hiroshima and Nagasaki is often credited with having saved many  

more  lives, allied and Japanese , than it took. 

W a r t i m e  Fatal i t ies  
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Despite this legacy, nuclear weapons today are most  commonly  viewed 

as tools of deterrence-- tools  that  were instrumental  in maintaining a 

long-standing "balance of terror" shaped by the political, military, and 

technological dynamics of  the Cold War  when both the United States 

and Soviet Union managed an adversarial "coexistence" primarily 

through the prism of nuclear weapons.  For the United States, these 

weapons were for decades seen as critical in deterring war, particular- 

ly a massive Soviet conventional attack in Central Europe that  could 

include the use of nuclear and chemical weapons. No one doubted the 

terrible destructive power of these weapons or the incalculably horrific 

consequences  of 

nuclear war. It was 

the very certainty 

of such knowledge 

2.o~ upon which the 

policy of deterrence 

was based. 
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Figure 2. Wartime fatalities as a percentage of population have 
declined significantly in the 50 years since the nuclear era began. 

The United States 

is no longer con- 

cerned with what  

was for many  years 

a grave and urgent  

prospect  of large- 

scale a rmed  con- 

flict in Europe. Today, the threat  of war between the United States and 

Russia has been greatly diminished, as relations have improved politi- 

cally, economically and militarily. The capabilities of this former  oppo- 

nent  have changed fundamentally.  

The positive changes in the relationship between the United States and 

Russia are apparent  in the U.S. military posture. Conventional forces in 
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Europe have been reduced by two-thirds and restructured for regional 

conflicts. On the nuclear side, mos t  U.S. theater  nuclear roles-- those 

tha t  requi red  a tomic  demol i t ion  muni t ions  and ar t i l lery-f i red 

atomic projecti les--that  were relied on to offset Soviet conventional 

superiority, have been eliminated. In fact, U.S. theater  nuclear forces 

have declined by over ninety percent. At the strategic level, through 

formal arms control agreements  and mutual  actions, the United States 

and Russia have each reduced from about  12,000 to 6 ,000  deployed 

strategic warheads  accountable  under  START I. I f  START II is 

implemented,  these levels will be reduced to about  3 ,000  to 3,500 on 

each side. The levels under  discussion for START II I  would bring this 

down even further  to about  2 ,000 to 2,500 accountable warheads. 

The co r r e spond ing  reduc t ion  in U.S. mega tonnage ,  a c o m m o n  

measurement  of destructive power, has exceeded the decline in the 

number  of delivery vehicles, reaching over ninety percent.  

P o s i t i v e  c h a n g e s  h a v e  o c c u r r e d  in the  s e c u r i t y  s e t t i n g .  

H o w e v e r ,  the  w o r l d  r e m a i n s  u n c e r t a i n  a n d  d a n g e r o u s .  

The Un i t ed  S t a t e s  s h o u l d  c o n t i n u e  i t s  e f fo r t s  to  p r e v e n t  

p r o l i f e r a t i o n ,  b u t  m u s t  r e c o g n i z e  t h a t  o t h e r  s t a t e s  w i l l  

c o n t i n u e  to  r e t a i n  n u c l e a r  w e a p o n s ,  a n d  s t i l l  o t he r s  w i l l  t r y  

to acqu i r e  therr~ U.S. nuclear weapons serve to protect  against an 

uncertain future with Russia and China, states that  continue to value 

nuclear weapons for both  political status and, in Russia's case, to 

overcome what  it sees as a growing conventional inferiority. In fact, 

nuclear weapons appear  to play a growing role in the security strategy 

of  Russia,  bo th  in dec la ra to ry  policy and  defense p lanning.  

The retention of between 10,000 to 15,O00 (and perhaps many  more)  

theater  nuclear weapons, the recent deployment  of the new SS-27 

ICBM, and a continuing investment  in its overall nuclear infrastruc- 

ture, especially hardened  c o m m a n d  and control facilities and the 

extensive nuclear  weapons  p roduc t ion  complex,  indicate  how 

important  these weapons are to Russian military and political leaders. 

The strategic uncertainties with China are perhaps even greater than 

those with Russia. As an emerging global power, China also highly 
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values its own modest  but capable nuclear forces, as demonst ra ted  by 

its tests of  a new generat ion of  nuclear weapons before signing the 

Comprehensive Test Ban Treaty. 

The United States also requires the means,  both conventional  and 

nuclear, to deter aggression and control escalation by  regional and 

rogue states a rmed  with nuclear weapons.  States such as North Korea 

and I ran  either have or are aggressively pursuing the acquisition of 

nuclear weapons.  Evidence demonstra tes  that, despite the impor tant  

contr ibution of  international non-proliferat ion regimes and norms,  a 

determined proliferator will likely succeed. Such states do not seek 

nuclear weapons because the United States has nuclear weapons.  

Rather, their motives for acquiring nuclear weapons are numerous  and 

overlapping, ranging from status, to regime survival, to use as tools of  

aggression against neighbors. Key among these incentives is deterring 

the United States from intervening with conventional forces in regions 

in which these states seek to achieve their goals through the use of force. 

In this context, one principal lesson of the Gulf War  was that  such states 

currently cannot  compete with the United States on the conventional 

battlefield and therefore must threaten to use asymmetric strategies to 

discourage U.S. intervention. U.S. nuclear weapons contribute to the 

prospect that  any such at tempts to deter us will not  succeed. 

A s  o t h e r  w e a p o n s  o f  m a s s  d e s t r u c t i o n - - c h e m i c a l  a n d  

b i o l o g i c a l - - s p r e a d  to  p o t e n t i a l  a d v e r s a r i e s  in  r e g i o n s  o f  v l t a l  

i n t e r e s t  t o  t h e  U n i t e d  S t a t e s ,  a n d  a s  t h e  l i k e l i h o o d  o f  t h e  u s e  

o f  t h e s e  w e a p o n s  i n c r e a s e s ,  U.S.  n u c l e a r  f o r c e s  b e c o m e  a n  

e v e n  m o r e  i m p o r t a n t  f a c t o r  i n  d e t e r r i n g  a t t a c k s  o n  U~q. 

f o r c e s  a n d  p o p u l a t i o n ,  as  w e l l  as  o n  t h o s e  o f  f r i e n d s  a n d  

allies.  Because of their unique character, nuclear weapons have long 

served as an expression of the U.S. capability and determinat ion to 

deter a broad range of  threats to vital interests. These weapons  may, in 

the future,  provide  the clearest  and  mos t  visible s t a t emen t  of  

the national will to deter chemical and biological attacks. The new 

circumstances associated with the spread of  CBW, as recognized in 
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national  guidance,  have expanded  the  role of  U.S. nuclear  weapons  as 

a de te r ren t  against  such use. 

The  real  wor ld  e x a m p l e  of  I r aq ' s  behav io r  in the  Gulf  W a r  is 

instructive. While it is impossible to de te rmine  with absolute certainty 

why Iraq did not  use its chemical  or biological weapons  against  the 

U.S.-led coalition in 1991, Iraqi s ta tements  have emphas ized  tha t  U.S. 

nuclear  weapons  played significantly in their  calculations. Fur thermore ,  

U.S. pol icymakers  sought  to convince the  Iraqis that  they could not 

discount  the possibility of  a U.S. nuclear response  to Iraqi  use of  

chemical  weapons.  Some of these pol icymakers  la ter  s ta ted that  nuclear  

weapons  would never  have been employed.  I Iowever ,  they make  this 

s ta tement  not  to deny the deterrent  value of nuclear  weapons,  but  to 

emphasize  that  there  was no operat ional  role for these weapons  given 

the rapid victory of the coalition's conventional  forces. Had  I raq  used 

CBW, this j udgemen t  could have been  quickly reevaluated.  

U S .  n u c l e a r  w e a p o n s  h a v e  a l so  f o r m e d  a n  i n d i s p e n s a b l e  
bas i s  f o r  a c h i e v i n g  s t a b i l i t y  t h r o u g h  e x t e n d e d  d e t e r r e n c e .  

U.S.  n u c l e a r  w e a p o n s  r e m a i n  i m p o r t a n t  t o  a s s u r e  o u r  f r i e n d s  

a n d  a l l i e s  t h a t  t h e i r  s e c u r i t y  i s  l i n k e d  a s  f u l l y  a s  

p o s s i b l e  t o  t h a t  o f  t h e  U n i t e d  S t a t e s .  The U.S. nuclear  arsenal  was 

designed and deployed in a way tha t  p rovided  credible securi ty  

guarantees  to allies. The United States extended deterrence by  making  

it clear tha t  it would, if  necessary,  use nuclear  weapons  in response to a 

Soviet nuclear  or conventional  at tack on allies, especially in Europe and  

Japan .  Although the United States, together  with its NATO allies, 

sought  to deploy a conventional  force posture  that  could avoid an early 

resort  to nuclear  weapons  to halt  a potent ial  Soviet advance,  the 

Alliance did not  forgo the opt ion for "first use" of  nuclear  weapons,  if 

needed,  in a conflict in which the  Soviet Union  employed  only 

conventional  forces. Indeed,  U.S. doctrine was "no first use of  force," 

while reserving the right to respond to the  use of  force by others by  

drawing on the full range of available and  appropr ia te  capabilities. 

In  this sense, U.S. s trategy held nuclear  weapons  to be  essential  for 
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deterr ing the use of  conventional  and  chemical weapons,  as well as 

nuclear use by  the Soviet Union. The extended deterrence concept,  

which underscored the "coupling" between U.S. securi ty and  that  of  

the allies, existed in a strategic sett ing in which the United States had  an 

explicit security guarantee  with allies, backed by vast  nuclear and  

conventional  mil i tary capabilities and the forward dep loyment  of  hun-  

dreds of thousands  of U.S. t roops  and  their  families in Europe and Asia. 

As with the  United States, the overall  th rea t  to mos t  allies has  declined. 

Yet, f rom J a p a n  and Korea in the Far  East, to G e r m a n y  and o ther  

NATO allies in Europe,  U.S. nuclear  weapons  cont inue  to reassure  

allies, provide  stability, p romo te  peace and, by reducing incentives or 

e l iminat ing the  need  for others  to acquire nuclear  weapons ,  contr ibute  

to nonprol i fera t ion  goals. 

For p o l i t i c a l  a n d  s t r a t e g i c  r e a s o n s ,  the  U n i t e d  S t a t e s ,  as  a 

n a t i o n  w i t h  v i t a l  i n t e r e s t s  a r o u n d  the  g lobe ,  m u s t  m a i n t a i n  

c o n v e n t i o n a l  a n d  n u c l e a r  f o r c e s  c o n s i s t e n t  w i t h  i t s  s e c u r i t y  

r e s p o n s i b i l i t i e s ,  i n t e re s t s ,  a n d  c o m m i t m e n t s .  There  is wide 

ag reemen t  tha t  the global role played by  the Uni ted States requires  

c o n t i n u e d  i n v e s t m e n t  to m a i n t a i n  s u p e r i o r i t y  in conven t iona l  

capabilit ies.  There  is also consensus  that  the great  super ior i ty  in 

convent ional  forces the United States current ly  possesses  provides  a 

key e lement  of  de ter rence  for a wide range of threats .  However,  while 

advanced convent ional  forces contr ibute  to deterrence,  they are not  a 

subst i tute  for nuclear  weapons.  The United States cannot  be certain 

tha t  all adversar ies  will be  de ter red  by  the U.S. edge in conventional  

capabilities, especially if  these adversar ies  are t e m p t e d  to acquire 

weapons  of mass  destruct ion,  including nuclear  weapons,  precisely 

because  of thei r  perceived value in posing an a symmet r i c  threat .  

Moreover ,  looking to the future,  there  is no guaran tee  that  the United 

States will ma in ta in  its quali tat ive convent ional  edge in all key areas,  

e i ther  because  of funding deficiencies caused by  compet ing  nat ional  

priori t ies or  because  o ther  s tates will supercede  the U.S. in key  

technologies,  or  adop t  effective asymmet r ica l  strategies.  
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The Uni t ed  S t a t e s  has  s e c u r i t y  i n t e r e s t s  a n d  r e q u i r e m e n t s  
d i f f e ren t  f r o m  al l  o t h e r  s t a t e s .  The g l o b a l  ro le  the  Un i t e d  
S t a t e s  p l a y s  t o d a y  i m p o s e s  u n i q u e  r i s k s  a n d  r e s p o n s i b i l i t i e s .  

For these reasons, the United States should not  tie its capabilities to 

those of any other single state, such as Russia, which for a variety of 

reasons may reduce its strategic nuclear systems to relatively low 

levels. Furthermore,  the United States clearly could not meet  its 

international security responsibilities if it reduced its nuclear weapons 

stockpile to a level comparable to that  of a regional nuclear weapons 

state, such as China. Finally, the sugges t ion  tha t  the Uni ted  

States could accept very low numbers  of nuclear weapons (e.g., on 

the order  of the numbers  est imated to be attainable by nations such 

as India and Israel) reflects more an aspiration for a nuclear-free 

world than  the basis for a sound  nat ional  securi ty policy and 

capability. Such low numbers  may even inspire other  nations to seek 

parity with U.S. nuclear forces, with the perceived political status that  

equality would confer. 

In  a d d i t i o n  to m a i n t a i n i n g  n u c l e a r  f o r c e s  c o n s i s t e n t  w i t h  
n a t i o n a l  s e c u r i t y  r e q u i r e m e n t s ,  U.S. d e c l a r a t o r y  p o l i c y  m u s t  
be  t a i l o r e d  to e n h a n c e  c r e d i b i l i t y  a n d  r e i n f o r c e  d e t e r r e n c e .  
Proposals that  the United States move toward a policy of "no-first use" 

of nuclear  weapons ,  pe rhaps  by expand ing  negat ive secur i ty  

assurances ,  have been consis tent ly  rejected for sound  strategic 

reasons. These reasons remain valid today. To deter credibly, the 

United States must  reserve the right to determine the time, place, and 

nature of its response to aggression. The United States must  be very 

clear that  it will respond decisively to aggression, leaving open the 

precise character of that  response. To do otherwise risks allowing an 

aggressor to devise strategies that  limit the ability of the United States 

to respond. The very uncertain nature of the potential U.S. response, 

coupled with an ability to respond overwhelmingly, complicates an 

aggressor 's calculations, contributes to his uncertainty of success, and 

makes deterrence credible. 
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I n  c o n c l u s i o n ,  a l t h o u g h  n u c l e a r  w e a p o n s  p l a y  a l e s s  

v is ib le  r o l e  in  U.S. n a t i o n a l  s e c u r i t y  c a l c u l u s  t h a n  in  t h e  

p a s t ,  t h e y  c o n t i n u e  to  m a k e  a n  i n d i s p e n s a b l e  c o n t r i b u t i o n  to  

t h e  d e f e n s e  o f  t he  U n i t e d  S t a t e s .  Nuclea r  w e a p o n s  r e m a i n  

the  "u l t ima te  d e t e r r e n t " - - i n s t r u m e n t a l  in d e t e r r i n g  the  use  of  

nuc lea r  w e a p o n s  aga ins t  the  Uni ted  States ,  in de t e r r i ng  o the r  

weapons  of  mass  destruct ion,  and  in deterr ing future  large-scale 

convent ional  a t tack against  the United States or fr iends and  allies. 

Moreover ,  by  enhancing stabil i ty and  p romot ing  nonprol i fera t ion  

objectives,  U.S. nuc lear  weapons  fu r the r  cont r ibu te  to U.S. and  

internat ional  security. 

Judgement: 
T h e  U . S .  n u c l e a r  d e t e r r e n t  f o r c e  m u s t  b e  s t r u c t u r e d  tO 

¢ o ~ n t f r  e ~ i s f i n g  a n d  e m e r ~ i n ~  t h r e a t s .  

The credibility of  the U.S. nuclear  de te r ren t  mus t  never  be open  to 

question.  The U.S. nuclear  pos ture  today- -bo th  policies and  forces- -  

can be different f rom those of  the pas t  when  the  Uni ted States faced a 

m u c h  larger  and  m o r e  immed ia t e  threat .  At the  s ame  t ime,  based  on 

the lessons of  the past  and  an a s ses smen t  of  the future,  it is clear tha t  

certain a t t r ibutes  of the nuclear  de te r ren t  mus t  endure  if the Uni ted  

Stated is to be  perceived as having the capabil i ty and  will to mee t  the 

securi ty challenges it now faces. 

To a c h i e v e  a s t a b l e  d e t e r r e n t ,  e x p e r i e n c e  h a s  d e m o n s t r a t e d  

t h a t  U.S.  n u c l e a r  f o r c e s  m u s t  p o s s e s s  c e r t a i n  f u n d a m e n t a l  

c h a r a c t e r i s t i c s :  

* The nuclear  de te r ren t  forces m u s t  be  safe and secure. There  can be 

no relaxation of the ex t remely  high s tandards  of  safety tha t  have  

been achieved. 

The  forces m u s t  be  responsive to political control  and  effective 

against  the entire range  of potent ia l  targets  con templa ted  in the 

strategy. Both U.S. leaders,  and  the  leadership  of  the states to be  
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The Dangers of De-alerting 
Stories about the possible erosion of Russian nuclear command and control 
capabilities, even if exaggerated, point to a legitimate concern. Precautions 
against accidental, mistaken or unauthorized use of nuclear weapons have 
always been of critical importance. Steps to strengthen precautions should 
include cooperation between the United States and Russia on enhanced early 
warning, the restructuring of nuclear forces as provided in START I and II, 
deployment of missile defenses and, over the longer term, continued support 
for political and economic reform in Russia. 

The concept of de-alerting--that is, taking nuclear forces off alert status and 
rendering them incapable of timely response--has been offered by some as a 
means to assuage concerns over the deterioration of Russian warning 
and command capabilities. Numerous schemes have been proposed for 
de-alerting major portions of the U.S. deterrent forces or to have the United 
States rely solely on a single leg of the TRIAD. None of these proposals would 
contribute to U.S. security and most would be harmful. Some de-alerting has 
been done in the past as a symbolic political gesture to reinforce steps already 
p lanned and  to encourage cont inued political movement .  However, 
de-alerting measures that have been proposed in the name of safety and 
stability concerns would not solve any of the alleged problems for which they 
are advocated and, in fact, would make many of them far worse, including in 
the area of basic security of nuclear weapons. 

Most fundamentally, the majority of recent de-alerting proposals are 

unverifiable and some would lead to crisis instability~ De-alert ing 
undermines a basic principle of deterrence; namely, the ability to retaliate 
promptly so as to prevent any aggressor from assuming it can achieve a "fair 
accompli." In this context, assertions that de-alerting of U.S. strategic forces 
would eliminate fear of surprise attack have not been demonstrated, and 
substantial evidence suggests de-alerting would make such an attack more 
attractive by making an effective first strike possible at very lowattack levels. 
This possibility would only increase tensions on both sides and provide 
incentives to strike first. Any moves to place nuclear forces back on alert in a 
crisis (if needed for deterrence or survivability) would be seen as escalatory if 
taken, and would be destabilizing if not. Finally, de-alerting major portions of 
the U.S. deterrent force would undermine aUiance security guarantees and 
further exacerbate the disparity in U.S. and Russian theater nuclear forcelevels. 

For these reasons, the United States should not make significant changes to 
its current alert posture. De-alerting should not be allowed to become a back 

door to unilateral nuclear disarmament. 
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deterred,  mus t  have confidence in the  ability of  the  United States to 

strike when and where  it believes necessary.  

• The overall  forces m u s t  be  s u r v i v a b l e  so tha t  no adversa ry  perceives 

vulnerabil i t ies  to exploit, thus undercut t ing  stability. 

The U n i t e d  S t a t e s  s h o u l d  r e t a i n  the  three  legs  o f  the  TRIAD 

(ICBMs, S L B M s  a n d  b o m b e r s ) .  E l i m i n a t i o n  o f  a n y  one  leg 

w o u l d  w e a k e n  d e t e r r e n c e .  The TRIAD remains  valuable for the 

same  reason  it always has: the synergy of the three  legs. Tha t  synergy 

provides  flexibility to our  leadership,  enhances  survivability, and  

complicates  defenses,  thus  s t rengthening  deterrence.  Diverse basing 

and  p e n e t r a t i o n  m o d e s  also p rov ide  a hedge  aga ins t  b o t h  a 

t echnolog ica l  b r e a k t h r o u g h  by  an a g g r e s s o r  and  d i scovery  of  

significant mater ia l  p rob lems  with any  one system. Each c o m p o n e n t  

of  the TRIAD has  impor t an t  qualities. 

• S L B M s .  Individual  Tr ident  submar ines  when in thei r  pat rol  areas  

remain  the  mos t  survivable forces in the  TRIAD and thereby  add 

significant stability. Yet, having too large a percentage  of  SLBM 

warheads  in a small  n u m b e r  of  submar ines  would incur  the risk of  

ca tas t rophic  failure in the de te r ren t  in the event  of  a b reak th rough  

in an t i submar ine  warfare  capability, or  undiscovered  deficiencies in 

the Tr ident  system. Further ,  s trategic submar ines  are vulnerable  

in or  near  their  two opera t ing bases.  Over  t ime,  l imit ing the  U.S. 

de te r ren t  to a small  n u m b e r  of  p la t forms  could invite an adversa ry  

to invest in a capabil i ty for var ious fo rms  of  attack, including an 

a t tack for which it would be difficult to establ ish cause or b lame.  

Because the losses would not  be replaceable,  overall U.S. capabil i t ies 

could be  significantly eroded.  

I C B M s .  A s  Russian  nuclear  forces  are reduced,  the U.S. s ingle-  

warhead,  s i lo-based ICBMs are of  increasing value in deterr ing 

la rge-sca le  a t tack .  First ,  a n y  a t t ack  on U.S. ICBMs would  

necessar i ly  have  to be  large and u n a m b i g u o u s ;  any  po ten t ia l  
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at tacker  would have  to a s sume  substant ial  retaliation. Second, to 

conduct  a large-scale a t tack on the U.S. ICBM force with high 

confidence, an adversary  would need to commi t  a large fract ion of 

his forces, p robably  by using at least  two warheads  to at tack each 

silo. Even if such an a t tack were  successful, the result  would be  tha t  

the Uni ted States would re ta in  (in the  SLBM and b o m b e r  forces) a 

very large advantage  in the  n u m b e r  of  r emain ing  opera t ional  war-  

heads,  a posi t ion no adversary  would likely find acceptable.  In this 

way, the e l iminat ion of ICBMs with mult iple  warheads  will change 

the percep t ion  of  ICBMs f rom being cons idered  de-stabi l izing 

(because a small  n u m b e r  of mult iple  warhead  ICBMs can th rea ten  a 

larger  n u m b e r  of  missiles in silos) to being cons idered  stabilizing 

(because the a t tacker  would need to expend far  m o r e  warheads  than  

would be dest royed and because  the nature  and  source of an a t tack 

would be  unambiguous) .  Further ,  if there  were no U.S. ICBMs, an 

adversary  might,  dur ing t ime  of great  crisis, be  t emp ted  to conduct  a 

l imited surprise  at tack (for example,  f rom a single ship at sea) 

against  the  small  n u m b e r  of  U.S. b o m b e r  bases  and  submar ine  

suppor t  facilities. Such an a t tack- -which  could be  por t rayed  as the  

work  of a rogue crew even if it were no t - -wou ld  have  a devasta t ing 

effect for an extended per iod on the U.S. ability to respond.  The 

decision to retal iate might  be  difficult, given the  ambigui ty  of the  

at tack and  the forces remain ing  to the  adversary.  The existence of 

significant n u m b e r s  of  s ingle-warhead ICBMs great ly reduces the 

potent ia l  gain f rom such a small,  ambiguous  attack. 

Bombers. The United  States will cont inue to require b o m b e r s  for  

thei r  convent ional  capabilities. The issue is whether  these b o m b e r s  

should also be  nuclear-capable.  There  are s t rong reasons  to retain 

the b o m b e r  leg of the  TRIAD. Given the cont inuing conventional  

cont ingency miss ion of the  b o m b e r  force, the low incrementa l  cost  of  

main ta in ing  its nuclear  capabil i ty will r emain  a bargain.  Further,  

b o m b e r s  can be  res tored  to full alert  in a relatively br ief  period; and  

doing so could be  a powerful  signal of  U.S. resolve, which does not  in 

itself pose  a first str ike threat .  Finally, wi thout  bombers ,  the United 
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States would be left with a single pene t ra t ion  m o d e  (ballistic 

missiles),  thus  simplifying an adversary ' s  p rob lem of defending 

against  a re ta l ia tory str ike and  leaving the  United States with no 

hedge against  the emergence  of  effective ballistic missile defenses in 

China or Russia. 

In a d d i t i o n  to s t r a t e g i c  f o r c e s ,  the  U n i t e d  S t a t e s  r e q u i r e s  

t h e a t e r  n u c l e a r  f o r c e s  t h a t  c a n  c o u p l e  U.S. c a p a b i l i t i e s  

c l o se l y  a n d  v i s i b l y  to  the  s e c u r i t y  o f  f r i e n d s  a n d  all ies .  The 

United States should retain the  nuclear  capabi l i ty  current ly  deployed 

in NATO Europe.  In  designing a pos tu re  to deter  regional  s ta tes  tha t  

possess  weapons  of  mass  destruct ion,  the United States should also 

main ta in  the capabil i ty to deploy nuclear  forces with a range  of  

capabili t ies swiftly into o ther  regions.  F rom an opera tor ' s  perspect ive,  

s trategic forces can strike targets  anywhere  on the globe, and  strategic 

aircraft  can be deployed outs ide the United States. However ,  there  m a y  

be c i rcumstances  when the  bes t  de te r ren t  will be a visib]e and  more  

p rox imate  de te r ren t  force. The ability to br ing thea te r  nuclear  forces 

into any  region in a t ime  of crisis and  to use such forces, if necessary,  

could  p rov ide  the  m o s t  c redib le  de te r ren t .  The re  m a y  also be  

c i rcumstances  where  the  dep loyment  of  nuclear  forces to a region 

would send a powerful  message  of  coali t ion political solidarity in a way 

tha t  U.S.-based forces migh t  not.  This policy ra t ionale  suppor t s  

the  l o n g - t e r m  r e t en t ion  of  d u a l - c a p a b l e  tact ical  a i rc ra f t  and  

nuc lea r -a rmed  sea- launched  cruise missiles. To retain this capability, 

the Uni ted States mus t  ma in ta in  effective delivery means .  This can be 

accompl ished  by  ensur ing  tha t  current ly  projected aircraft  (such as the  

Jo in t  Strike Fighter) are  capable  of pe r fo rming  bo th  convent ional  and  

nuclear  missions,  and  by  assuring that  the  opt ion to use a naval  nuclear  

land-a t tack  cruise missile is available. 

C o m m a n d  a n d  con t ro l  o f  nuc lear  f o r c e s  is cr i t ical  f o r  a s sur ing  

deterrence .  7~ere  m u s t  be no  p e r c e p t i o n  o f  tmlne lmbi l i t y  t h a t  

cou ld  inv i t e  a t tack .  There m u s t  be no d o u b t  t h a t  U~ .  f o r c e s  

can s t r ike  w h e n  a n d  w h e r e  d i r e c t e d  b y  n a t i o n a l  author i t i es .  
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Strategic c o m m a n d  and control-- l ike all c o m m a n d  and control--wil l  

cont inue to evolve. In  the  coming decades,  the  ongoing revolution in 

commerc ia l  capabilities, coupled with secure encrypt lon techniques,  

will offer new possibilities. H a r d e n e d  data  ra ther  than  ha rdened  

sys tems is an impor t an t  concept  for fu ture  c o m m a n d  and control  

systems.  In  the  future,  mil i tary  communica t ions  will consist  of  mil i tary 

data  flowing over  m a n y  commerc ia l  networks,  jus t  as financial or any 

other  da ta  will. A related shift in focus will be  in the t ransmiss ion  of 

data. Strategic c o m m a n d  and control data  will flow th rough  two 

systems:  a flexible day- to-day  family of  ne tworks  and  a survivable,  

dedicated mil i tary e lement  for absolute  assurance  of delivery of critical 

messages  f rom the Nat ional  C o m m a n d  Authorit ies.  

There  are some  impor t an t  caveats to these concepts.  The Uni ted  States 

mus t  not  fur ther  shr ink its current  nuclear  c o m m a n d  and control  

capabili t ies until  commerc ia l  sys tems are p roven  to be  as secure as 

the exist ing system.  Encrypt ion  techniques  tha t  are des igned to 

rep lace  exis t ing  a u t h e n t i c a t i o n  p r o c e d u r e s  m u s t  be  carefu l ly  

assessed.  Moreover ,  the issue of reliably communica t ing  complex data  

relevant  to flexible a t tack of targets  anywhere  in the world mus t  be  

addressed.  Further ,  commerc ia l  networks  m u s t  be  thoroughly  tes ted to 

de te rmine  their  vulnerabil i t ies to d isrupt ion before they  are used for 

communica t ion  of complex target ing informat ion.  

The v a r i o u s  e l ement s  o f  n u c l e a r  p l a n n i n g  m u s t  be i n t e g r a t e d  

to  e n s u r e  t h a t  p l a n s  a r e  r e s p o n s i v e  to  n a t i o n a l  p o l i c y  

guidance. There  cont inues  to be  a shift in relative emphas i s  f rom 

large plans  to l imited,  more  flexible plans  tha t  apply  to new threats .  

The future  nuclear  p lanning  s t ruc ture  will need  to combine  effectively 

bo th  pre -p lanning  and  ad hoe  planning.  The  growth of knowledge-  

based  sys tems will directly affect the  p lanning  process,  making  it 

poss ib le  to c rea te  op t ions  in n e a r - r e a l  t ime .  Flexibi l i ty  and  

r e s p o n s i v e n e s s  i n c o r p o r a t e d  into  a we l l - t r a ined  a n d  exerc i sed  

force, will be  essential  for deterrence.  The p lanning  process  itself is 

crucial because  it t ra ins  each genera t ion of planners ,  dec is ionmakers  

and  operators .  
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The r e a d i n e s s  o f  n u c l e a r  f o r c e s - - t h e  c a p a b i l i t y  to p l a n  a n d  

e x e c u t e  n u c l e a r  m i s s i o n s  w h e n  r e q u i r e d - - i s  a cruc ia l  c o m p o -  

n e n t  o f  d e t e r r e n c e .  Today, the tasks of  operat ing,  mainta ining,  

securing and  suppor t ing  nuclear  forces in the field and  at sea are being 

p e r f o r m e d  in a h ighly  p ro fe s s iona l  m a n n e r .  Neve r the l e s s ,  the  

cont inued declining focus on U.S. nuclear  weapons  is forecast  to result  

in critical expert ise shortfalls in the key areas  of  planning,  weapons  

technical  issues, c o m m a n d  and control,  a r m s  control,  and  opera t ional  

test  and  evaluation. In addit ion,  the career  mil i tary today  general ly  

view the var ious  nuclear  career  fields as out of  the m a i n s t r e a m  and  

offering uncer ta in  futures,  which poses  significant obstacles to the  

ability to recrui t  and  retain the necessary  nuclear  expertise.  While the  

D e p a r t m e n t  of  Defense and  the Services are cognizant  o f  these  factors,  

it is impera t ive  that  senior-level a t tent ion be given to these  issues today  

to avoid critical deficiencies in nuclear  expert ise  in the near  future.  

Judgement: 
A c o n f l u e n c e  o f  f a c t o r s  i s  l e a d i n g  t o w a r d  a mreater  r o l e  f o r  

d e n i a l  c a p a b i l i t i e s  i n  t h e  U . S .  d e t e r r e n t  s t r a t e g y .  

Because of the increas ing  th rea t  of  missi le  del ivery of  nuclear ,  

chemical ,  and  biological  weapons ,  c o m b i n e d  with  technologica l  

advances  in missile defenses (against  bo th  cruise missiles and  ballistic 

missiles), the  United States should pursue  active defenses  as a ma jo r  

c o m p o n e n t  of  de ter rence .  The  pe rpe tua t ion  of  the Anti-Ball ist ic 

1.23 



US. Nuclear Policy in the 21st Century 

Missile Trea ty  cons t ra ins  the  abili ty to i m p l e m e n t  technological  

advances  as they occur. Nevertheless ,  over  the  next  ten to twenty  years,  

advanced missi le defenses are likely to play an increasing role in U.S. 

de ter rence  policy and  strategy. 

In addit ion to the current  emphas i s  on developing and  deploying 

thea te r  missile defenses,  the Uni ted States requires  an effective missi le 

defense against  the emerg ing  th rea t  f rom rogue states a r m e d  with 

long-range  missiles. States such as Nor th  Korea and  I ran  are acquir ing 

these  capabili t ies as a delivery means  for weapons  of mass  destruct ion.  

To ensure  the  ability of  the Uni ted States to resist  b lackmai l  threats ,  as 

well as the viability of U.S. alliances, the  United States mus t  have  high 

confidence in its ability to defeat  at least  several  dozen reent ry  vehicles 

a imed at its cities. 

The specific a t t r ibutes  of deployed defensive sys tems will be  s trongly 

in f luenced  b y  the  po l i t i ca l -mi l i t a ry  d y n a m i c s  t ha t  un fo ld  f r o m  

technological advances.  A n u m b e r  of factors apply: 

I t  will be  feasible  to field effective sys tems,  t hough  cons iderab le  

test ing r emains  to be  conducted before  any  par t icular  sys tem can be  

des ignated as ready  to make  a meaningful  contr ibut ion.  Of  course, 

i m p r o v e m e n t s  in offensive sys tems can make  the  defensive task 

harder ,  and  point  to the  need for cont inuing i m p r o v e m e n t s  in 

missi le defenses  af ter  they  are deployed and  as new technologies for  

defensive sys tems axe developed.  

The  ABM Treaty,  while allowing l imited strategic defenses,  prohibi ts  

dep loyment  of a nat ionwide ballistic missile defense and  inhibits  

deve lopment  of  new technologies.  The ABM Treaty  was amended  in 

1974, bu t  fur ther  changes to pe rmi t  effective defenses,  as p roposed  

by  the  Uni t ed  Sta tes  in 1992, were  not  accep ted  by  Russia.  

Mult i lateral izat ion of the Treaty,  as proposed ,  would make  such 

a m e n d m e n t s  even more  difficult to achieve. 
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• W h a t e v e r  h a p p e n s  to na t i ona l  miss i le  de fense  in the  n e a r  t e rm ,  

thea ter  missile defenses will be  developed at a deliberate pace with 

reasonably robust  dep loyment  of  a land, a n d / o r  air, a n d / o r  sea-based 

system, which could build on the foundat ion that  already exists. 

• The dep loyment  of  a r ep lacement  for the  Defense Suppor t  P rogram 

satellites (current ly  t e r m e d  SBIRS-High) is essential.  Although it is 

unclear  whether  SBIRS-Low ( infrared detec tor  in a low ear th  orbit)  

will be  deployed,  it is current ly  funded  in the Air Force budget ,  and  

suppor t  in the  Congress is strong. SBIRS-Low is needed  for a truly 

effective thea te r  defensive system. 

Networks  capable  of  reliably t ransmi t t ing  data  rapidly  f rom space-  

based  and  o ther  sensors  to warf ighters  and  T M D / N M D  p la t fo rms - -  

such as the Cooperat ive  Engagemen t  Capabil i ty archi tec ture  tha t  

includes SBIRS-Low--should  provide  the possibil i ty of  significantly 

increasing the area  covered by any  given defensive unit. 

There  is a clear need for  U.S. missile defenses to have boos t -phase  

in tercept  capabil i t ies in order  to defeat  e n e m y  offensive ballistic 

miss i les  t ha t  possess  e n h a n c e d  c o u n t e r m e a s u r e s .  There fo re ,  

deve lopment  of  boos t -phase  in tercept  sys tems tha t  can respond  to 

these threa ts  should be  under taken .  The Air Force is working now on 

an a i rborne  laser. In the  longer te rm,  as technologies evolve, there  ~11 

be a revolut ion in space-based  archi tectures  tha t  will great ly enhance  

the  prospects  for effective defenses.  

Judgement: 
T h e  U . S .  n u c l e a r  d e t e r r e n t  i n f r a s t r u c t u r e  m u s t  b e  c a p a b l e  o f  

m o j n t a i n i n g  c u r r e n t  f o r c e s ,  a s  w e l l  a s  s u f f i c i e n t l y  a d a p t i v e  t o  

p r o v i d e  n e w  c a p a b i l i t i e s  w h e n  r e q u i r e d .  

The infras t ructure  needed  to keep current  forces opera t ional  and  to 

mee t  future challenges encompasses  the science and  technology base;  

the  indus t r i a l  base ;  w e a p o n  sys t ems ;  c o m m a n d ,  cont ro l ,  and  

c o m m u n i c a t i o n  sys tems;  and  the  people  who  m a k e  it all work,  
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including management  structures that  provide oversight and support  
in both the U.S. government 's  policy and acquisition organizations. 

2~ne strength, flexibility, and responsiveness of the nuclear weapons 

inf ras t ruc ture  play an impor t an t  role in deterrence.  A hea l thy  

infrastructure is essential to making clear to any adversary that  the 

United States could adjust and respond to any emerging threat,  even 

with new forces or capabilities if necessary, more rapidly than the 

threat  could be mounted.  In this context, the infrastructure must  be 

sufficiently flexible and robust to respond--in technology, numbers,  
and management  perspective--to sharp departures from the expected 
security environment.  

. The Needfor a ComprehensivePlan 
The Unite d States currently.lacks a comprehensive Toadmap to. guide 

..-efforts to support thefull range of capabilities-needed tohave confidence in 
.th e cleterrent forces.up.toand beyond the lifetime O f currently deployed 
" systems,'.Thd existing approach is piecemeal There is no overall plan or 

i co~tme~t to pro~de.the :flinding necessary over the next decade. The 
Department of Defense should develop a Companion plan to the 

{ : D e p ~ e i i t  O f E n c e :  s still dvol~ing stockpile Stewardstlip Program, the  
p r o g ~  that g~ides. )the entire DOE effort over the next decade-to keep: 
:nuclear:weap~safe:and reliab!e. Such a plan would not only meet DoD s 

i. r~eeds.b~ t also pro~de a requirement basis for DOEs efforts. 
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The a b s e n c e  o f  a D e p a r t m e n t  o f  Defense  ( 1 ) o i ) ) p l a n  f o r  the  

s u s t a i n m e n t  o f  n u c l e a r  d e t e r r e n c e  d r a w s  a t t e n t i o n  to  the  

lack  o f  a m a n a g e m e n t  f o c u s  f o r  n u c l e a r  w e a p o n  s y s t e m  

m a t t e r s .  In the past, a near continuous involvement of senior civilian 
and military leadership in strategic force modernizat ion plans, arms 

control activities, capability reviews, and exercises brought  coherence 
to the activities associated with nuclear weapons policy and programs 
and thereby contributed to overall readiness. Because almost all U.S. 
nuclear force modernizat ion programs have been canceled or curtailed 
with the end of the Cold War  and the downsizing resulting from arms 

control agreements,  nuclear force matters  no longer demand  the 
cont inuous  involvement  of senior leaders.  In fact, the current  
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reorganizat ion schemes  within the DoD leave it unclear  which, if any, 

organizat ion is the focal point  for nuclear  issues. 

Wi th in  the  acquis i t ion s t ruc ture  there  is no one with  full t ime  

responsibi l i ty  for  the oversight  of  all nuclear  weapon  systems,  the 

coordinat ion of c o m m a n d  and control  sys tems p r o c u r e m e n t  in suppor t  

of  nuclear  weapon  systems,  or the  coordinat ion with the D e p a r t m e n t  of  

Energy (DOE) for suppor t  for  those  systems.  Serious considerat ion 

should be given to the creat ion of  a posi t ion tha t  would exercise 

oversight  for all nuclear-re la ted mat te r s  in the acquisi t ion structure.  

This individual would work  with o ther  DoD componen t s - - inc lud ing  

Policy, the Jo in t  Staff, the Services and  the mil i tary c o m m a n d e r s  

respons ib le  for nuc lear  fo rces - - to  crea te  a DoD Nuclea r  Forces  

P rogram Plan. This individual would also suppor t  the Undersecre ta ry  

of  Defense for  Acquisi t ion and  Technology in his capaci ty  as cha i rman  

of  the Nuclear  Weapons  Council to ensure  the  coordinat ion  of DoD and 

DOE nuclear  weapon  p r o g r a m  planning.  

The k e y  i n i t i a l  c h a l l e n g e  f o r  t h e  D o D  n u c l e a r  w e a p o n s  
i n f r a s t r u c t u r e  i s  t h a t  i t  m u s t  be  a b l e  to  m a i n t a i n  t h e  
o p e r a t i o n a l  s t a t u s  o f  c u r r e n t  f o r c e s  t h r o u g h  t h e i r  c u r r e n t l y  
e x p e c t e d  l~fetime. To be  c o s t  e f f ec t i ve ,  t h i s  w i l l  r e q u i r e  
r e f u r b i s h m e n t ,  u s i n g  a s  m u c h  t e c h n o l o g y  f r o m  c o m m e r c i a l  
a p p l i c a t i o n s  a n d  n o n - n u c l e a r  w e a p o n  sys tem.~  a s  p o s s i b l e .  
H o w e v e r ,  t e c h n o l o g i e s  u n i q u e  to  n u c l e a r  w e a p o n  s y s t e m s  
w i l l  h a v e  to  be  s u s t a i n e d  a s  w e l l .  T he  character  and disposition of 

today's  U.S. nuclear forces are the result  of  the drawdown f rom the 

historic U.S.-Soviet competi t ion.  The United States is p lanning to 

mainta in  the current  generat ion of missiles and aircraft and  their  

associated warheads  well into the next century. There  are no rep lacement  

p rog rams  unde r  way for any of today 's  nuclear  forces. The U.S. 

nuclear deterrent  posture  will continue to be  made  up of the Minuteman 

II I  ICBMs, SLBMs deployed aboard  TRIDENT submarines ,  an air- 

breathing force of  B-52 and  B-2 long-range bombers ,  dual-capable 

tactical aircraft, and  air- launched and  sea-launched cruise missiles. 
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Several p rog rams  are under  way to sustain the effectiveness of current  

forces. Sus ta inment  p rog rams  include replacing the propel lant  and  

guidance sys tems of Minu teman  II I  missiles dur ing the  next  decade 

and  refurbishing of  Minu teman  I I I  silos and launch control  centers  to 

keep  the  sys tem opera t ional  th rough  2020.  The B-52 strategic b o m b e r  

will be  opera t ional  through 2040  with p lanned  modern iza t ion  and  

susta ining engineer ing programs .  The  Navy  has  extended the  l i fet ime 

of the TRIDENT ballistic missile submar ines  to 2030.  TRIDENT I I  

missiles will be  re ta ined for th i r ty  years,  with individual missiles 

reaching the end of their  life beginning a round  2015. 

Keeping the  cur rent  nuclear  weapon  sys tems operat ional  over  their  

p r ed i c t ed  l i fe t ime pose s  severa l  cha l lenges .  M a n y  s u b s y s t e m  

componen t s  will exceed their  service l ifet imes before  the sys tems 

themselves  reach their  end  of  life. These subsys tems  will have to be  

replaced. In  mos t  cases, especially where  electronics are involved, the  

product ion  lines tha t  once p roduced  the  original componen t s  will no 

longer  be  avai lable  because  of technologica l  obsolescence .  New 

subsys tems,  using s ta te-of- the-ar t  technology, will have to be  designed, 

tested,  and  fabricated.  To min imize  the  cost of re furb ishment ,  it will 

be necessary to look for commona l i ty  with convent ional  weapon  

sys tems and make  m a x i m u m  use of commercia l -of f - the-shel f  (COTS) 

technology. However ,  some  componen t s  and  some  requ i rements  are 

unique to nuclear  weapon  systems.  Special efforts will be  required  to 

ensure  tha t  the industr ial  base  is ma in ta ined  so that  the  rep lacement  

componen t s  are available when  necessary and nuclear  stockpile safety, 

reliability, and  pe r fo rmance  can be mainta ined.  

Grea ter  a t tent ion needs to be  paid to susta ining the nuclear  capabil i ty 

of  thea te r  weapon  sys tems- -dua l -capab le  aircraft  and sea- launched  

cruise miss i les - - tha t  can be forward  deployed to regions of  potent ial  

conflict. Thea te r  sys tems are not  receiving the  s ame  a t tent ion as the 

TRIAD. Specifically, the  Uni ted States has  no current  plans to ensure  

dual capabil i ty in the next  genera t ion of tactical aircraft,  and there  is no 

p lanning  for a next  generat ion of a sea-based nuclear  l and-a t tack  
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missile. A decision to preserve these impor tant  capabilities will be 

required in the near term if the United States is to maintain the 

requis i te  nuclear-speci f ic  in f ras t ruc tu re  to field these  del ivery 

capabilities in the future. 

The n u c l e a r  w e a p o n s  i n f r a s t r u c t u r e  m u s t  be ab l e  to  p r o v i d e  

r e p l a c e m e n t  d e l i v e r y  s y s t e m s  w h e n  the  c u r r e n t  ones  are  

no  longer  able  to  p e r f o r m  t h e i r  miss ions .  I n  addi t ion ,  the  

i n f r a s t r u c t u r e  m u s t  be  p r e p a r e d  to  r e s p o n d  s o o n e r  

p o l i t i c a l  a n d  t e c h n i c a l  c h a n g e s  o c c u r  t h a t  d i m i n i s h  the  

e f f ec t i v enes s  o f  the  U.S. n u c l e a r  d e t e r r e n t .  P r o l o n g i n g  the  

t i me  be fore  r e p l a c e m e n t  s y s t e m s  w i l l  n e e d  to be  d e s i g n e d ,  

t e s t ed ,  p r o d u c e d ,  a n d  f i e l d e d  wi l l  ra ise  s e r ious  q u e s t i o n s  
a b o u t  w h e t h e r  i n d u s t r i a l  c o m p e t e n c e  a n d  p r o f e s s i o n a l  

exper t i se  w i l l  ex i s t  to  p e r f o r m  m o d e r n i z a t i o n  w h e n  i t  is 
required .  Even before current  nuclear weapon systems reach their 

end-of-life, the need could arise to replace one or more  systems 

because their contr ibution to deterrence has become questionable. For 

example, the United States could lose confidence in the ability of  

aircraft or cruise missiles to penetrate to target because of  more  

capable air-defenses. Changes in target  hardness  or concerns about  

collateral damage in some situations could lead to the need for 

capabilities such as new reentry vehicles. Some systems might  fail to 

retain their current  survivability. 

The United States mus t  ensure that, when new nuclear weapon 

systems are ult imately needed, the infrastructure will be in place for 

their design, development,  testing, and production.  In 2020,  when the 

Minuteman III  reaches the end of its life, it will have been more  than 

forty years since the latest ICBM, the Peaeekeeper, was designed. The 

replacement  for the TRIDENT D5 missile will be needed twenty-five to 

thirty years after its predecessor  was designed. When the TRIDENT 

submarine  fleet reaches the end of  its life, it will have been more  than 

fifty years since designers took up the task of  designing a ballistic 

missile launching submarine.  Without  specific and sustained attention, 
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there  is no assurance  tha t  the United States will possess  the requisi te  

technological  and industrial  inf ras t ructure  for the task of replacing 

these capabilities. On the  o ther  hand,  while file a i r -brea th ing sys tems 

will also need  rep lacement  long after  they  were  first deployed,  the 

existence of an inf ras t ructure  for the product ion  of commerc ia l  aircraft  

as well as tactical mil i tary aircraft  should be  able to provide the basis  

for  successor  nuclear  weapon  delivery systems.  Nevertheless ,  even 

these sys tems have nuclear-miss ion unique requ i rements  which mus t  

be  met ,  such as the need to opera te  in nuclear  env i ronmen t s  and  the  

need  to incorpora te  c o m m a n d  and  control  features  tha t  ensure  tha t  

nuclear  weapons  can be used only when  authorized.  

S u s t a i n i n g  p e r s o n n e l  c o m p e t e n c e  in  n u c l e a r  m a t t e r s  w i l l  b e  

d ~ i c u l t  w i t h o u t  m o d e r n i z a t i o n  p r o g r a m s  a n d  in  a n  e n v i r o n -  

m e n t  in  w h i c h  n u c l e a r  f o r c e  m a t t e r s  h a v e  a m u c h - d i m i n i s h e d  

v i s i b i l i t y  a n d  p e r c e i v e d  i m p o r t a n c e .  In selected areas there  are 

concrete  p rog ram s  des igned to keep par ts  of  the  nuclear  forces 

infras t ructure  active. Two examples  in this area,  critically needed  by  

bo th  the Navy and the  Air Force, are the Reent ry  Systems Applicat ion 

Program,  designed to sustain unique reen t ry  technologies for the Navy 

and Air Force, and  the Guidance Applicat ions Program,  designed to 

susta in  critical inertial guidance technologies.  However ,  these and  

o ther  activities are current ly  inadequately  funded,  despi te  thei r  modes t  

resource requirements .  

In  conclusion, when  new sys tems are needed,  whether  because  of aging 

or new securi ty requi rements ,  the entire inf ras t ruc ture- - indus t r ia l  

base  and  personnel ,  mi l i tary  and civilian--will  be  involved. The U.S. 

s t ra tegy for sus ta inment  mus t  be  designed to fit within the likely 

budge t  constra ints  of the next  decades.  To do so will require  effective 

approaches  to susta ining critical expertise,  including sys tem and  

s u b s y s t e m  eng inee r ing  and  in tegra t ion ,  and  new s t ra teg ies  for  

reducing the dependence  on "deterrence-unique"  technologies and 

processes.  For instance,  there  is a potent ia l  oppor tun i ty  for  increased 

commona l i ty  a m o n g  SLBM, ICBM, and space- launch systems.  In the 
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past,  the  bulk of U.S. research and  deve lopmen t  (R&D) inves tment  was 

a imed  at achieving increased per formance .  In  the  future,  pr ior i ty  m u s t  

be  given to reducing product ion  costs, while balancing costs and  

p e r f o r m a n c e  and  p r e se rv ing  safe ty  and  rel iabil i ty.  The  genera l  

a p p r o a c h  m u s t  inc lude  i nc rea sed  re l iance  on  c o m m e r c i a l  and  

non-nuc lea r  weapon  sys tem technologies.  To achieve this objective, the  

DoD needs  a c o m p r e h e n s i v e  p l an  and  ded ica ted ,  s u s t a i n e d  

m a n a g e m e n t  focus on nuclear  inf ras t ructure  issues. 

Judgement: 
R e ~ i n i n g  t h e  sa fe ty ,  reli~tbility, s ecu r i ty ,  a n d  p e r f o r m a n c e  
o f  t h e  n u c l e a r  w e a v o n s  s t o c k v i l e  in  t h e  a b s e n c e  o f  u n d e r -  
, r o u n d  n u c l e a r  t e s t i n ~  is  t h e  h i~ .hest -r i sk  c o m o o n e n t  o f  t h e  
LLS. s t r a t e g y  f o r  s u s t a i n i n ~  d e t e r r e n c e .  

In 1995, Pres ident  Clinton s tated "As par t  of  our  nat ional  securi ty 

s t ra tegy the United States mus t  and  will re tain strategic nuclear  forces 

sufficient to deter  any  future  hosti le foreign leadership  with access to 

strategic nuclear  forces. In this regard,  I consider  ma in tenance  of  a safe 

and  reliable nuclear  stockpile to be  a sup reme  nat ional  interest  of  the 

United States." The fundamen ta l  change in the in ternat ional  securi ty  

env i ronmen t  result ing f rom the collapse of  the Soviet Union, the 

impac t  of  strategic a rms  control agreements ,  and  the  decision by the 

United States to sign and  seek ratif ication of the  Comprehens ive  Test  

Ban Trea ty  (CTBT) have significantly affected the ability of  the  United 

States to sustain its nuclear  weapons  stockpile. 

U.S.  n u c l e a r  w e a p o n s  w e r e  n o t  d e s i g n e d  f o r  i n d e f i n i t e  

s t o c k p i l e  l~fe, a n d  w h e n  t h e  a n t i c i p a t e d  a n d  u n k n o w n  

i m p a c t s  o f  a g i n g  o n  t h e  w e a p o n s  in  t h e  s t o c k p i l e  w i l l  o c c u r  

is  u n c e r t a i n .  N o  p r o g r a m  t h a t  c o u l d  s u b s t i t u t e  f o r  n u c l e a r  
t e s t i n g  w a s  v a l i d a t e d  b e f o r e  t h e  1 9 9 2  t e s t i n g  m o r a t o r i u m .  

B u i l d i n g  c o n f i d e n c e  in  t h e  e m e r g i n g  p r o g r a m  w i l l  r e q u i r e  
t i m e .  T h e r e  is  n o  g u a r a n t e e  t h a t  s o m e  u n d e r g r o u n d  n u c l e a r  

t e s t s  w i l l  n o t  b e  v i t a l  in  t h e  f u t u r e .  The  average  age of the 

weapons  in the stockpile is four teen  years;  h igher  than  it has  ever been.  
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The env i ronmen t  within a nuclear  weapon  is unique and  unlike any  

natura l  phenomena .  The  r equ i remen t  for  the indefinite re tent ion of  

nuclear  weapons  m a y  p roduce  weapon-ag ing  character is t ics  tha t  

are beyond  the  experience of  the  U.S. nuclear  weapons  R&D and 

manufac tu r ing  complex.  The unknown effects of  an intense radioact ive 

e n v i r o n m e n t  on bo th  nuclear  and  non-nuc lea r  c o m p o n e n t s  and  

subsys tems  over  an indefinite per iod of t ime  pose  the risk tha t  an 

entire class of  weapons  will fail. 

In the past ,  nuclear  tes t ing was an integral  par t  of the  assessment  of  the 

consequences  of stockpile aging on safety, reliability, and  per formance .  

Nuclear  test ing is no longer  pe rmi t t ed  by  policy and  may  be prohibi ted 

by  t rea ty  in the future.  To mit igate  this loss, the  DOE science-based 

Stockpile Stewardship  P rogram (SSP) has  been  proposed.  Because the 

SSP will evolve and  is unlikely to be  comple ted  before  2006,  the  

ability to sustain confidence in the  nuclear  stockpile in the long- te rm is 

uneertain.  In  fact, this  dimension of the U.S. nuclear  de ter rent  pos ture  

is exposed to a higher  risk than  any  other.  

A d d i t i o n a l  c r i t i ca l  f a c t o r s  a f fec t ing  the  s a f e t y ,  r e l i a b i l i t y ,  a n d  
p e r f o r m a n c e  o f  the  n u c l e a r  w e a p o n s  s t o c k p i l e  a r e  d i m i n i s h e d  
s t o c k p i l e  d i v e r s i t y ;  the  m e d i u m  a n d  long-te~°ii~ i s sues  r e l a t e d  
to  r e t a i n i n g  p e r s o n n e l  w i t h  r e q u i r e d  e x p e r t i s e ;  a n d  the  
a b i l i t y  to  u n d e r t a k e  n e w  o r  m o d i f i e d  n u c l e a r  w e a p o n  
designs. U.S. efforts to sustain deterrence  dur ing the Cold War  

pe r iod  led to a con t i nuous  p rocess  of  nuc lea r  w e a p o n  design,  

modern iza t ion ,  and  r ep lacemen t .  Well over  two dozen dif ferent  

weapon  types were in the active nuclear  weapons  inventory in the 

198os. The reduct ion in the  mil i tary miss ions  for nuclear  weapons  and  

the  i m p l e m e n t a t i o n  of  s t ra teg ic  a r m s  l imi t a t ion  accords  have  

significantly reduced the n u m b e r  of  weapon  types.  Current  p lanning 

would retain only eight weapon  types (plus one in reserve).  

Decisions about  safety, reliability, pe r fo rmance  and  re fu rb i shment  of  

stockpile weapons  have depended  on the judgemen t s  of  a core s taff  of 
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experienced nuclear weapon design and test  personnel .  Senior weapon 

designers with underground  test  experience are within a decade of 

re t i rement .  The t ransfer  of  this expertise to the next  generat ion of  

specialists responsible for  the nuclear  weapon stockpile is a difficult 

under taking fraught  with risk. 

The requi rement  to sustain nuclear deterrence over an indefinite 

period makes it plausible that  some modifications or design changes 

to the existing weapon inventory may  be required.  To retain the 

expertise needed to under take  such design changes or componen t  

refurbishment ,  there  mus t  be an endur ing process for developing new 

or alternative designs and manufactur ing techniques  by  the nuclear 

weapons establishment.  

The S tockp i l e  S t e w a r d s h i p  P r o g r a m  is the  m i n i m u m  effor t  
r e q u i r e d  to offset  the r i sk  o f  a loss  o f  conf idence  in nuc l ear  
w e a p o n  s tockp i l e  sa fe ty ,  s ecur i t y ,  a n d  re l i ab i l i t y  c a u s e d  b y  
the a b a n d o n m e n t  o f  u n d e r g r o u n d  nuc l ear  tes t ing .  T h e  SSP 

remains  a high-risk endeavor  because its conclusions cannot  be 

validated by underg round  nuclear testing. The SSP has two major  

components .  The first--surveillance, manufacturing,  and opera t ion- -  

focuses on moni tor ing the condit ion of the existing stockpile, and 

providing the capability to refurbish, rebuild, or  modify  the warheads  

if necessary to sustain confidence in their  safety, reliability, and 

performance.  The second provides for the assessment  and certification 

of the nuclear  weapon stockpile. The SSP includes a n u m b er  of 

analytical and exper imental  facilities to assess the impact  of aging on 

the nuclear weapon stockpile. Separate diagnostic and exper imental  

facilities and processes  focus on var ious  phases  of  the nuclear  

de tona t ion  cycle. The analytical  and  exper imenta l  facilities and  

processes are l inked through the Advanced Strategic Comput ing  

Initiative. This initiative seeks to develop very  high per formance  

compu ta t i ona l  tools  with va l ida ted  critical e l ements  of  nuc lear  

weapon code based on past  nuclear  test  data, exper imental  data f rom 

SSP facilities, and  f i rs t -pr inciple  calculations.  SSP analyt ic  and  
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exper imenta l  facilities are highly diverse, and vary  f rom table- top 

ins t ruments  to large and  unique exper imenta l  facilities. Nevertheless ,  

because  the consequences  of  ex t reme aging on nuclear  weapons  is 

beyond  U.S. experience,  more  advanced diagnostic,  analytic, and  

exper imenta l  processes  and  facilities may have  to be  developed in the 

future  to sustain the safety, reliability, and  pe r fo rmance  of the nuclear  

weapon  stockpile. 

T h e  U.S.  m a n u f a c t u r i n g  c o mp l e x  is no longer  able  to s u p p o r t  

the ser ia l  p r o d u c t i o n  o f  nuc lear  w e a p o n s .  As  a resul t ,  there  i s  

no i m m e d i a t e l y  a v a i l a b l e  hedge  a g a i n s t  the f a i l u r e  o f  art  

i n d i v i d u a l  w e a p o n  t t lpe .  T h i s  r i s k  can  be m i t i g a t e d  to s o m e  

degree  by  r e t a i n i n g  w e a p o n  t y p e s  w i t h d r a w n  f r o m  the ac t i ve  

s t o c k p i l e  as  a f o r m  o f  r e l i a b i l i t y  r e s e r v e ,  o r  " v i r t u a l  

m a n u f a c t u r i n g . "  The ability to serially produce  nuclear  weapons  is 

an impor t an t  hedge against  the failure of  a specific weapon  type in the  

nuclear  stockpile. As this capabil i ty has  not  been retained,  o ther  

hedges  that  can provide t ime  for the  reconst i tut ion of  such a capabil i ty 

are desirable.  The  re tent ion of some  nuclear  weapon  types being 

wi thdrawn f rom the active inventory  can diminish  the risk wi thout  the  

cost of  re ta ining a serial p roduct ion  capability. 

R e c o n s t i t u t i o n  o f  t r i t i u m  p r o d u c t i o n  i s  n e c e s s a r y  to  s u s t a i n  

the  n u c l e a r  w e a p o n s  s tockp i l e .  The a b i l i t y  to r e c y c l e  th is  

m a t e r i a l  f r o m  the  w e a p o n s  b e i n g  d i s m a n t l e d  is l imi ted ,  a n d  

the  r e l a t i v e l y  s h o r t  h a ~ - l ~ e  o f  t r i t i u m  m a k e s  i t  n e c e s s a r y  

t h a t  a p r o d u c t i o n  f a c i l i t y  be p u t  in p l a c e  d u r i n g  the n e x t  

decade .  Tri t ium is a l imited life mater ial  that  m u s t  be  replaced 

periodically to ensure  that  warheads  will de tonate  reliably as specified. 

The  United States is current ly  producing no tr i t ium, and is dependen t  

on recycling t r i t ium f rom weapons  being retired. If  the Uni ted States 

waits longer than  a decade to r e sume  t r i t ium product ion,  it will lose 

the ability to ma in ta in  its inactive stockpile, which represents  an 

i m p o r t a n t  recons t i tu t ion  capabil i ty.  Thus,  a decis ion to r e s u m e  

product ion  should be  made  soon. 
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The r i s k  i n h e r e n t  in  the  S S P  can  be m i t i g a t e d  by  an  increase  

in  r e s o u r c e s  t o  a c c e l e r a t e  t h e  ava i lab i l i t y  o f  the S S P  e l emen t s .  

~ur ther ,  i nc reas ing  t h e  s c o p e  o f  p e r m i t t e d  e x p e r i m e n t s ,  a n d  

i m p l e m e n t i n g  a "v i r tua l  m a n u f a c t u r i n g "  s t r a t e g y  c o u l d  

d i m i n i s h  s o m e  o f  t h e  h igh- r i sk  d i m e n s i o n s  o f  t h e  SSP.  ( f  t h e  

S S P  fa i l s ,  t h e  U n i t e d  S t a t e s  m a s t  be  a b l e  to  r e s u m e  t e s t i n g .  

The SSP risk can be mitigated by increasing funding for SSP elements  

to ensure  the early arrival of  the complete SSP. By increasing the scope 

of permi t ted  experiments,  some of the confidence lost by the  absence 

of underground  nuclear testing could be regained, especially in the 

area of  nuclear  weapon safety and reliability. Finally, conduct ing 

weapon d i smant lement  in a way that  retains key components  can 

mitigate the effects of the decline in manufactur ing capacity, and 

thereby provide a hedge against new weapon requirements in the future. 

Judgement: 
The  n u c l e a r  ~trms c o n t r o l  a p p r o a c h  s h o u l d  be  t r a n s f o r m e d ,  

T h e  U n i t e d  S t a t e s  a n d  R u s s i a  s h o u l d  m o v e  f r o m  t h e  l o n g -  

s t a n d i n g  f o c u s  o n  m ech v tn i c~ l l y  r e d u c i n g  d e p l o y e d  s t r a t e g i c  

w e a p o n s  to  a n  e n a a a e m e n t  e n c o m p a s s i n g  t h e  b r o a d  _spec t rum 

o f  to ta l  n u c l e a r  c a p a b i l i t i e s ,  t a k i n g  i n t o  a c c o u n t  t h e  d i f f erent  

s e c u r i  W r e q u i r e m e n t s  o f  t h e  U n i t e d  S t a t e s  a n d  R u s s i a .  

U.S. interests  and overall internat ional  security would best  be served 

by a new, more  comprehensive  approach that  would take into account  

total nuclear  capabilities, including forces-in-being, infrastructure,  and 

reconst i tut ion capabilities. The analytical foundat ion and broad  policy 

cohesion needed for this approach has not  yet matured,  but  impor tan t  

considerat ions are becoming increasingly clear: 

The United States no longer views Russia as an enemy. U.S. and 

Russian nuclear  roles, requirements ,  concerns, and priorities differ 

and are less l inked to the forces of  the other  than in the past. 

• At r e d u c e d  levels of  s t ra tegic  forces  g rea te r  a t t en t ion  mus t  be 

given to thea ter  nuclear weapons.  As deployed strategic forces are 
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reduced ,  the  ve ry  m u c h  l a rge r  n u m b e r  of  Russ ian  t h e a t e r  

nuc lea r  f o r c e s - - t h a t  have  b e e n  exc luded  f r o m  a r m s  con t ro l  

a g r e e m e n t s - - b e c o m e s  increasingly s tark  and  assumes  substant ia l  

strategic impor tance .  

R u s s i a  a n d  the  U n i t e d  S ta t e s  s h a r e  m a n y  ob jec t ives ,  such  as 

reducing the cost of  defense and  insuring the safety, security, and  

control  of  their  weapons,  but  they  have  different  securi ty concerns,  

requi rements ,  capabilities, and  vulnerabili t ies.  

Russ ia  m a i n t a i n s  a m u c h  l a rge r  nuc l ea r  w e a p o n s  i n f r a s t r u c t u r e  

and  an active warhead  product ion  base  to suppor t  its nuclear  

warhead  requi rements ,  whereas  the  United States relies p r imar i ly  

on b a c k u p  w a r h e a d s  and  s tockpi le  s t ewardsh ip .  At r educed  

levels,  a s y m m e t r i e s  in i n f r a s t r u c t u r e  capabi l i t i es  and  non -  

deployed weapons  become  increasingly significant. Reconst i tut ion 

capabilit ies can provide a desirable hedge.  However,  if not  m a n a g e d  

properly,  such capabili t ies can also lead to undesirable  compet i t ion  

and  dangerous  instabilities. 

Over  the  long t e rm,  suppor t  for  political r e fo rm  in Russia and  

s t rengthened  U.S.-Russian ties will be  u n d e r m i n e d  by a rms  control  

a r r angemen t s  tha t  imply  adversar ial  relat ionships,  impose  rigidity 

where  flexibility is needed,  or emphas ize  mutua l  vulnerabi l i ty  ra ther  

than  cooperat ive approaches  to defense. I m m e d i a t e  obstacles,  such as 

l imited resources  and  rat if icat ion difficulties, f rus t ra te  cont inued  

cooperat ion,  but  should not  be  allowed to deny  bo th  countr ies  the  

benefi ts  of  ag reements  previously reached nor  distract  t hem f rom 

taking on difficult tasks together  which might  offer real i m p r o v e m e n t s  

in security. 

Russia and  the United States m a y  benefi t  f rom a new approach  to 

nuclear  a rms  control  which would retain the stabilizing measures  

agreed to in START I and  II, such as the  e l iminat ion of  MIRVed ICBMs 

and  the re tent ion of diverse forces, and  might  also provide: 
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• A ceiling on total deployed warheads ,  bo th  strategic and  theater ,  

which migh t  also provide  a cap on deployed strategic warheads .  

• An overa l l  l imi t  on to ta l  s tockpi le  w a r h e a d s ,  b o t h  s t ra teg ic  and  

theater ,  including deployed and  non-deployed  warheads .  

• Cont ro l s  on net  p r o d u c t i o n  a n d  to ta l  n u m b e r s ,  so t h a t  w a r h e a d  

d i s m an t l em en t  could actually reduce inventor ies  ra ther  than  s imply  

be symbolic.  

The verification challenges for this approach  will be  enormous ly  

difficult. I f  these  challenges are overcome,  such an integrated approach  

to strategic and thea te r  nuclear  weapons  would give Russia and  the  

United States grea ter  f reedom to adjust  thei r  own forces to their  

own needs  consis tent  with basic principles of  stability, such as those  

included in the previous  START Treaties.  In  addit ion,  both  states 

would have  grea ter  confidence in the o ther  and  in the a rms  reduct ions  

negotiated.  Similarly, Russia has  t radi t ional ly  shown great  in teres t  

in miss i le  defenses ,  bu t  t o d a y  feels  r e sou rce  c o n s t r a i n e d  and  

technological ly disadvantaged.  The securi ty of  bo th  nat ions  could be  

enhanced  by reopening  a dialogue with Russia in this area  as well as 

cooperat ing on early warning.  

This new approach  will require careful explanat ion.  To m a n y  in the 

public, the  overall  l imit  on total  stockpiles of  nuclear  warheads  will 

appea r  to allow for grea ter  number s  of  weapons  than  pas t  agreements .  

In  fact, because  these  agreements  counted  only deployed strategic 

warheads ,  the levels they  establ ished did not  reflect tile much  larger  

n u m b e r  of  weapons  re ta ined by  both  sides. The perceptual  p rob lem of 

a h igher  ceiling can be overcome with a well considered public 

educat ion initiative. 
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Summary 

In  summary,  nuclear weapons will remain indispensable to U.S. 

security for the foreseeable future. On this basis, this study sets forth 

several conclusions and priorities for action. 

Despite calls from some quarters for radical reductions or elimination, 

the United States will need a nuclear deterrent  well into the 21st 

Century. There will be opportunit ies to adjust the size and composit ion 

of the nuclear force. For deterrence, the United States should be able to 

rely less on retaliation and more  on denial and dissuasion. However, 

given the complexity and diversity of the actors that  need to be 

deterred, a credible U.S. nuclear posture mus t  be based on a TRIAD of 

ICBMs, SLBMs, and bombers ,  as well as deployable theater  nuclear 

forces. A significant port ion of this force must  be maintained in a ready 

status. A "virtual" or token nuclear deterrent  has no credibility. 

The United States can build on the positive trends with former  

adversar ies .  In  its re la t ionship  with Russia,  the Uni ted  States 

should at tempt to move away f rom the corrosive policy of  mutual  
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vulnerabili ty.  The United States should seek to b roaden  its nuclear  

d ia logue  with  Russia .  Grea t e r  e m p h a s i s  shou ld  be  p laced  on 

cooperat ive a t tent ion to c o m m o n  concerns,  such as reliable early 

warning  of attack. The United States should engage China in a s imilar  

dialogue to the extent  possible.  In  this process,  symbol ic  measu re s  tha t  

do not  contr ibute  to secur i ty- -such as dea le r t ing - -mus t  be avoided, for 

they are unlikely to solve the p rob lems  they  seek to remedy,  and m a y  

well exacerbate  them.  

The United States mus t  be capable  of  accompl ishing its de ter rence  

miss ion in a reliable and  affordable way. The Uni ted States needs  to 

hedge against  unexpec ted  reversals  in relat ions with oflaer s tates tha t  

current ly  possess  nuclear  forces. Therefore,  the  ma in t enance  of an 

adaptable  nuclear  infras t ructure  is critically impor t an t  to ensure  tha t  

the deployed force is modern ,  safe, a n d  reliable, and  to pe rmi t  a 

t imely response  to new securi ty  challenges in an uncer ta in  and  

dangerous  world. This will require  total  pos ture  planning,  tha t  is, 

in tegrat ion of all the e lements  tha t  contr ibute  to the ability to design, 

manufac ture ,  mainta in ,  and  opera te  nuclear  forces. The United States 

mus t  be  in a posit ion to respond  to emerg ing  threa ts  more  quickly than  

these threats  can pose a clear and  presen t  danger  to U.S. security. 

Although current  nuclear  p rog rams  mee t  these  goals, the overall t rends  

are disturbing.  The mos t  impor t an t  immed ia t e  p rob l em is the  lack of 

sufficient high-level a t tent ion to nuclear  ma t t e r s  in the Executive 

Branch and  in the Congress,  as well in the public as a whole. 

Specific concerns highlighted in this repor t  include an aging stockpile, 

diminished stockpile diversity, a shrinking nuclear  weapons  product ion  

complex, the prohibi t ion on nuclear  testing, and  the gradual  loss of  

skilled personnel  t ra ined in nuclear  mat te rs  in the mil i tary Services, the 

National  Laboratories,  and  the product ion facilities. In addition, there  is 

no integrated long- term planning to sustain the nuclear  infrastructure.  

Of  critical impor tance  will be the ability to mainta in  the nuclear  

deterrent  in the absence of nuclear  testing. Of  all the challenges that  the 

Uni ted States will face in main ta in ing  the total  nuclear  posture ,  
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ensuring the safety and reliability of  U.S. nuclear weapons  without  

test ing m a y  be the mos t  fundamenta l .  The United States has  never  

before carried out such a p rog ram and has no f i rm evidence it will be  

successful. With or wi thout  testing, the United States will need a 

long-term,  ongoing p rogram to ensure  the safety and reliability of  the 

nuclear weapons  stockpile. In  ei ther case, substant ial  resources will be 

required. I f  nuclear  tests are not  permit ted,  even the best  p rog ram will 

yield subjective, probabilist ic judgements  on the stockpile tha t  are open 

to dispute. 

Among  the  r ecommenda t ions  for ensuring a credible nuclear  pos ture  in 

the future, this repor t  highlights the need for several ma jor  initiatives: 

The D e p a r t m e n t  of  Defense should p repare  a long- te rm plan to 

develop specific needs for  fu ture  U.S. nuclear  weapons ,  delivery 

systems,  and  the suppor t ing  infrastructure.  A senior  official within 

the  DoD Acquisit ion s t ructure  should be  given overall responsibi l i ty 

for  i m p l e m e n t i n g  such a plan,  and  for  coo rd ina t ing  nuc lea r  

mat te rs  within DoD and with the D e p a r t m e n t  of  Energy and o ther  

appropr ia te  agencies. 

Missile defenses will be  of  growing impor tance  in the years  ahead.  

The Uni ted States mus t  be  able to deploy effective defenses in 

regions with impor t an t  interests  and allies, as well as a nat ional  

missile defense against  the growing th rea t  to the United States itself. 

I t  is unlikely tha t  defenses will replace the need for a credible nuclear  

deterrent .  Nevertheless ,  increasingly capable  missile defenses can 

and  should be deployed as an impor tan t  c o m p o n e n t  of  deterrence.  It  

is necessary  to examine  how a t ransi t ion to grea ter  emphas i s  on 

missile defense  should  take place and  how the Uni ted States should 

p repa re  for it. 

The  l o n g - s t a n d i n g  U.S . -Russ ian  a r m s  cont ro l  a p p r o a c h - - f o c u s e d  

pr imar i ly  on negotiat ing l imits on the n u m b e r  of  deployed strategic 

weapons - -needs  to be  changed.  This approach  conceals impor tan t  
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imbalances  in total nuclear  postures .  It  is necessary  to move  away 

f rom the p r e s u m p t i o n  tha t  the goal is "how much  lower can we go?" 

A more  sound approach  is needed,  one in keeping with file new 

securi ty setting, which recognizes both  the reality tha t  different 

countr ies  require  different kinds of  de te r ren t  forces, and  tha t  thea te r  

nuclear  weapons  should be par t  of  the nuclear  dialogue. 

• People are the s i n e  q u a  n o n  for the  ma in tenance  of  a safe, secure, 

and  effective de te r ren t  force. I f  p resen t  t rends  continue,  it will 

become  increasingly difficult to a t t ract  and retain the people  needed  

to build, operate ,  and  main ta in  the  nuclear  de te r ren t  forces in the 

future.  Therefore,  DoD and DOE-- in  coopera t ion  with the Nat ional  

Laboratories ,  re levant  industries,  and  univers i t ies - -should  develop a 

p rog ram  to ensure  tha t  personne l  with critical skills in nuclear  

weapons  planning,  operat ions,  design, product ion,  and  main tenance  

are retained,  and  a suitable successor  genera t ion  is developed before 

these key skills a t rophy  or otherwise  pass f rom the scene. 

In conclusion, nuclear  weapons ,  a l though indispensable  to deterrence,  

cannot  in themse lves  ensure  the credibili ty of  deterrence.  Credibili ty 

rests not  only on forces- in-being and forces tha t  could be reconst i tu ted 

in t imely  fashion.  I t  also encompasse s  . longer - t e rm policies and  

percept ions  about  the role of  nuclear  weapons  within the overall  

context  of  nat ional  securi ty capabili t ies and  strategies.  A nuclear  force 

tha t  is not  backed by  the perceived ability and  willingness to main ta in  

and,  w h e n  necessa ry ,  r econs t i t u t e  i m p o r t a n t  e l e m e n t s  will 

increasingly be  seen as a hollow force. To prevent  this outcome,  the 

United States requires  a new way of  looking at the componen t s  

of  nuc l ea r  d e t e r r e n c e - - f r o m  fo rce s - i n -be ing  to s y s t e m  design,  

development ,  and  stockpile ma in t enance - - i n  an integrated fashion. To 

achieve such integrat ion,  a high level of  strategic p lanning will be  

necessary  within and  among  the e lements  of  the  nat ional  securi ty 

policy and scientific-technological c o m m u n i t i e s - - b o t h  to have needed 

capabili t ies when  required  and  to hedge against  an uncer ta in  future.  

The decisions and  actions that  the United States takes about  the total  

- -  1 . 4 1  



U.S. Nuc lear  Policy in the 21st Century  

force pos ture  in the years  ahead will shape  decisively how both  

allies and adversar ies  perceive the credibili ty of  the  U.S. deterrent .  

In turn,  this holds impor t an t  implicat ions for  the  overall capacity of 

the United States to shape  the securi ty set t ing at the  outset  of the  new 

mi l lennium and to provide  for the  na t ion ' s  defense  in a world of  change 

and  turbulence.  
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Introduction 

The United States faces two major security challenges as it moves into the 

next century:first, to maximize opportunities to achieve a more peaceful 

and prosperous world order and, second, to manage and, if necessary, 

prevail in conflicts across a broad spectrum where U.S. interests are 

affected. If  the United States is to contribute constructively to the 

building of cooperative security arrangements in regions of importance--  

from the Pacific rim to Southwest Asia and the Euro-Aflantic area--it  will 

need to employ both military power and diplomacy to reassure states 

that wish to cooperate, while at the same time preventing and countering 

the proliferation and use of  military capabilities, including weapons of 

mass destruction (WMD), by states willing to utilize their military power 

for aggression or coercion. 

These challenges make necessary a continuing role for deterrence, but  

that  role has yet to be fully defined in a new context that  is both more  

complex and less certain than that  of  the Cold War. This paper  is the 

product  of  a working group '  that  met  during the winter and spring of  

1998 to discuss the role of  deterrence in the 21st Century. The purpose 

of this report  is to define that role, and particularly how nuclear  

weapons contribute to deterrence. The main conclusion o f  the working 

group is that nuclear weapons will remain central in deterrence for  

The members  of the Strategy and Policy working group were: Dr. Robert L. Pfaltz~raff, Jr., 
Chairman; Dr. Paul H. Carew; Arab S. Read Hanmer;  Dr. Robert Joseph; Ms. Judyt Mandel; Dr. 
Keith B. Payne; Dr. John Reichart; Mr. l~on Sloss; and Dr. Richard Wagner. C~vernment 
observers included Dr. Michael Alffeld; Mr. Mike Evenson; Dr. John Harvey; Dr. Maurice Katz; 
Col David Lopez, USAF; MGen Thomas Neary, USAF; LtCol David Nuckles, USAF; and Dr. Gary 
Stradliug. The views expressed in this paper are not nevessarily shared by all members  of the 
group. Further, these views are not intended to be representative of members  or organizations of 
the Department of Defense or the Department of Energy. 
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the foreseeable future. While their role will be less prominent  than  it 

was during the Cold War, nuclear weapons will continue to make a 

unique contr ibution to U.S. security. As the United States moves into 

the next century, nuclear weapons will provide an essential basis for 

deterring larger numbers  and types of actors in possession of WMD, 

as well as massed conventional capabilities. With such considerations 

in mind, this report  sets forth a deterrence paradigm to sustain 

the nuclear posture that  the United States will require well into the 

21st Century. 

During the Cold War  deterrence was closely identified with nuclear 

weapons. With the end of the Cold War a decade-long series of 

initiatives, many  of them unilateral, have sharply reduced the size of 

U.S. nuclear  forces, t r i m m e d  the budgets  for nuclear  weapons  

p r o g r a m s  (both in the  D e p a r t m e n t  of  Defense (DoD) and  the 

Depar tment  of Energy (DOE)), shifted priorities within the nuclear 

laboratories, placed a mora to r ium on testing of  nuclear weapons,  

p romoted  a "zero-yield" comprehensive test ban, and closed some 

product ion facilities. For the first t ime in a half century, there are no 

new U.S. nuclear weapon systems in development.  

As the world approaches the new millennium, there are divergent 

views as to the future vision or paradigm for nuclear weapons. One 

paradigm centers on efforts to abolish these weapons.  Further  deep 

and rapid cuts in weapon stockpiles and readiness in the near  term 

would be made as steps toward the eventual complete elimination of 

nuclear weapons- -a  goal which, in this view, is achievable. 

In this report  we articulate a different paradigm based on indefinite 

re ten t ion  of  nuclear  weapons  and nuclear  weapon  capabilities, 

complemented  by further extension of a regime for continued dialog 

and engagement  among  nuclear weapon states (and others) by which 

stability of nuclear postures and relationships can be sustained and 

strengthened. Nuclear weapons cannot  be disinvented. They will be a 

part  of the international security landscape indefinitely. Even if the 
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United States were  to divest itself of  its nuclear  arsenal ,  o ther  s tates 

would be  unlikely to follow suit. To the  contrary,  a convent ional ly  

super ior  but  nuclear-f ree  Uni ted States might  provide  o ther  actors  

with an addi t ional  incentive to retain or acquire nuclear  weapons  in 

order  to s t rengthen  their  overall  capabilities. And even if all nuclear  

weapons  were  s o m e h o w  el iminated,  a serious deter iora t ion of the 

in ternat ional  env i ronmen t - -wh ich  mus t  be  a s sumed  possible,  as the  

h is tory  of  the 20th  Century  t eaches - -would  engender  s t rong incentives 

for  s tates to rearm.  A rapid, competi t ive,  mult i la teral  race to rebuild 

nuclear  arsenals  could increase the prospects  for  a devasta t ing war.  

In addi t ion to an ongoing need for nuclear  deterrence,  our  pa rad igm is 

based  on two related premises:  first, tha t  the  future  is uncer ta in ,  and  

the  c i rcumstances  a round  nuclear  weapons  will change.  In  a changing 

securi ty envi ronment ,  the relative emphases  a m o n g  the potent ia l ly  

diverse roles of  nuclear  weapons  in U.S. and  o ther  na t ions '  securi ty 

pos tures  are likely to change over  t ime  as well. Accordingly, the  U.S. 

nuclear  pos ture  mus t  be  p repa red  to adapt .  Our  second p remise  

follows: the U.S. ability to adap t  can beneficially shape  the securi ty 

env i ronmen t  in several  ways. One way is "dissuasion" of  undes i red  

deve lopments  on the par t  of  potent ia l  adversaries .  This is a central  

feature  of  our  parad igm,  discussed more  fully below. Another  aspect  of  

dissuasion is reassurance  of  fr iends and  allies. Dissuasion suppor t s  

non-prol i ferat ion,  a m o n g  other  objectives. 

There  is a p ro found  difference be tween our  pa rad igm and the  aboli t ion 

pa r ad i gm  in regard to adapta t ion  of  nuclear  weapon  postures .  The 

aboli t ion pa rad igm envisages nuclear  pos tures  that ,  except  for s teady 

reduct ion in size of  inventor ies  and  in readiness,  are essential ly 

qua l i t a t ive ly  stat ic.  Our  p a r a d i g m  views a d a p t a t i o n  of  nuc l ea r  

postures ,  responsibly  managed ,  as contr ibut ing to stabil i ty and  to 

avo id ing  po t en t i a l  d a n g e r s  i n h e r e n t  in nuc l ea r  weapons .  The  

philosophical  differences be tween  these points  of  view run deep. One 

basis  for  our  bel ief  in the  essent ia l  need  for  adap t a t i on  is the  

exper ience of successfully main ta in ing  the safety of  the  U.S. nuclear  
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weapon  stockpile by  continually improving its safety features.  We have  

learned tha t  stasis breeds  complacency,  inat tent ion,  and  danger.  

Ano the r  aspect  of our  p a r a d i g m  is change  in the  modal i t ies  of  

deterrence.  During the  Cold War,  de ter rence  relied principal ly on a 

ready  capabil i ty to retal iate with deployed forces. (Varying emphas i s  

was also placed on passive and  active defenses.)  Deployed nuclear  

forces will be  essential  indefinitely; some  threa ts  are immedia te ,  

and  we place no credence in "virtual deterrence."  But in the  p roposed  

p a r a d i g m  for  the  fu ture ,  wi th  its e m p h a s i s  on a d a p t a t i o n  and  

d issuas ion ,  the  nuc lea r  w e a p o n s  i n f r a s t r u c t u r e - - t h e  ope ra t iona l  

infrastructure ,  and the  deve lopment  and  produc t ion  capabilit ies tha t  

can bring new or different forces into being when  needed- - t ake  on a 

he igh tened  strategic prominence .  During the Cold War,  r equ i rements  

for  the infras t ructure  derived a lmost  entirely f rom requ i rements  for  

nea r - t e rm  modern iza t ion  of  the  deployed forces. In  the pa rad igm set 

for th here,  inf ras t ructure  r equ i rements  will be less directly connected  

to deployed forces and  the characteris t ics  of the  infras t ructure  will 

contr ibute  directly to deterrence,  including its dissuasion component .  

Thus,  a more  explicit policy and  s t rategy for  manag ing  the infrast ruc-  

ture  will be  required in the future.  

In this parad igm,  more  emphas i s  is also placed on deterrence  by  denial  

th rough  active defense.  Active and passive defenses are a lmos t  certain 

to play a larger role in dealing with m a n y  aspects  of  WMD threats .  I t  

seems likely tha t  they, toge ther  with the ma tu ra t i on  and  spread  of 

space, informat ion,  and  surveil lance technologies,  will cont inue to 

create a more  p rominen t  role for defenses in strategic relat ionships.  

The extent  and  pace  at which defensive capabili t ies are deployed will be  

a ma t t e r  for  cont inued policy at tention.  A s t ra tegy for  developing the 

infras t ructures  associated with defense capabili t ies will be  impor t an t  

as well. 

Our  p a r a d i g m  also calls for  s u s t a i n e d  e n g a g e m e n t  wi th  o the r  

nuclear  weapon  states on overall nuclear  postures ,  and susta ined 
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nonprol i fera t ion  and  counterprol i fera t ion efforts. His tory  has  thrus t  

special responsibi l i t ies  on the  nuclear  weapon  states. They  m u s t  ensure  

tha t  the i r  nuclear  pos tu res  are not  a m e n a b l e  to m i s u s e - - m e a n t  

narrowly,  as in relat ion to weapon  safety and  security, and also in 

b roade r  and  more  political senses.  Developing an  unders tand ing  of 

how to ensure  against  misuse  will require  engagemen t  a m o n g  nuclear  

weapon  s tates  which steadily b roadens  in scope and  part icipat ion.  

With Russia, cont inued engagemen t  will build on what  has  been  

accompl ished a l ready in the post-Cold War  political relat ionship.  

Increas ing engagemen t  with China is also called for. We believe tha t  

numer ica l  reduct ions  in deployed in tercont inenta l  forces will soon 

reach the point  of  d iminishing returns,  and  tha t  the  next phase  of  

negotiat ions (already par t ly  presaged  by some aspects  of  the Helsinki 

agenda  for START III )  will have to involve total  nuclear  forces, 

in tercont inental  and theater / tact ical ,  along with measures  to ensure  

stabil i ty of  de ter rence  relat ionships  be tween and  a m o n g  deployed 

nuclear  forces. The  next  phase  should also deal with revers ib i l i ty- - that  

is, balancing the benefi ts  of  reconst i tu t ion (as a needed hedge)  against  

its risks, in case political re lat ionships  once again b e c o m e  tense. 

Managing inf ras t ructure  capabili t ies is integral  to str iking this balance.  

Thus,  because of its he ightened emphas i s  on dissuasion,  adapta t ion,  

reconst i tufion,  defense, and  total  nuclear  forces, in tegrat ing strategies 

for deployed forces and for the  associated infras t ructures  is a central  

considerat ion in our  paradigm.  We have  called this considera t ion "total 

pos ture  planning."  

The New Security Landscape 

Several  f ea tu res  of  the  secur i ty  l andscape  we an t ic ipa te  over  the  next  

decade  (see the  Annex  of this p a p e r  for  a ful ler  d iscuss ion)  bea r  on 

our  pa rad igm:  

• While  the  i m m e d i a t e  t h r ea t  f r o m  Russ ia  has  dec l ined  m a r k e d l y  

with the collapse of  the Soviet Union,  the prol i ferat ion of  nuclear  
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capabilit ies and  o ther  weapons  of  mass  destruct ion has  increased 

the var ie ty  of  threa ts  tha t  might  be used  against  the Uni ted States, 

its forces, and its friends.  

The end of the  Cold War  has  increased possibilities, and enhanced 

the  urgency,  for cooperat ive th rea t  reduct ion with the Russians.  

Progress has  been  made.  However ,  Russian leaders  now place 

greater  reliance on nuclear  weapons  in their  strategy. While they 

appea r  eager  to reduce the financial bu rden  of thei r  nuclear  forces, 

they also seem commi t t ed  to moderniz ing  and relying on t h e m  to 

compensa te  for greatly weakened  conventional  forces. At the same 

t ime,  Russia is bel ieved to retain formidable  biological and  chemical  

weapons  capabilit ies.  

The  Un i t ed  Sta tes ,  as the  po t en t i a l  ob jec t  o f  d e t e r r e n c e  f r o m  a 

var iety of quarters ,  has  a s t rong interest  in curbing the prol iferat ion 

of weapons  of mass  dest ruct ion and  deterr ing the use of  such 

weapons .  While there  m a y  be oppor tuni t ies  for reducing the salience 

of nuclear  weapons  in internat ional  relations, the cun 'en t  at t i tudes 

of  nuclear  s tates and  near -nuc lear  s tates are not  promising.  None  of 

the current  nuclear-capable  states (declared and  undeclared)  seems  

prepared  to rel inquish nuclear  weapons  or radically reduce cur rent  

dependence  on them.  

Meanwhile,  several  s tates with which the Uni ted  States has  ma jo r  

political differences are seeking to acquire nuclear  weapons  and  

other  mass  dest ruct ion weapons .  In  this si tuation, credible U.S. 

nuc l ea r  capabi l i t ies  and  de fenses  c o n t r i b u t e  to d i s cou rag ing  

prol i ferat ion by  making  the costs to potent ia l  prol i ferators  appea r  

high and by  reassur ing non-nuc lear  s tates tha t  they can receive the 

protect ion of extended deterrence  wi thout  having to seek their  own 

nuclear  capabilities. 

2.6 



Nuclear Strategy and Policy 

The Nature of Deterrence 

The Depar tment  of  Defense dict ionary defines deterrence as "The 

prevention from action by fear of consequences.  Deterrence is a state 

of mind  brought  about  by the existence of a credible threat  of 

unacceptable counteraction." It is useful to underscore  that  deterrence 

is a psychological  c o n d i t i o n - - n o t  the au toma t i c  resul t  of  any  

combinat ion of forces and threats, no mat ter  how fearsome they may 

seem. Deterrence arises f rom a conscious effort to influence an 

opponent ' s  calculations of anticipated costs and gains in a manner  that  

leads it away from unwanted  decisions and actions. 

Deterrence is not  a policy, per se, but  provides a means  of  achieving 

broader  policy objectives. It is one componen t  of the nation's  strategy 

for protecting and advancing its security interests. A deterrent  can be 

designed to prevent  the outbreak of  war or to curb the escalation of a 

conflict once it begins, particularly by discouraging the use of  weapons  

of mass destruction. While a t tempts  at deterrence will not  always work, 

deterrence generally is preferable to the alternatives, e.g., to fighting a 

costly war or surrendering vital interests in order  to avoid conflict. A 

powerful deterrent  serves as a useful underpinning for negotiations in 

the pursuit  of  national objectives. 

Deterrence is exercised by t h r e a t e n e d  ac t ion  or  react ion ,  and only in 

the most  extreme circumstances by use  of military power, for the aim 

of deterrence is to prevent  war or  the escalation of  a war, not  to defeat 

the enemy in battle. The threatened costs posed by a deterrent  can be 

directed at an opponent ' s  values (punitive) or at denying an opponent  

its goals (denial). The denial function can be achieved by maintaining 

the capability for offensive military action against enemy forces or by 

defenses that  can intercept or disrupt an attack and thus reduce the 

enemy's  confidence in the use of force, including WMD. The aim is to 

pose the prospect  of failure to the attacker. The ult imate success 

of  deterrence is de te rmined  by the opponen t ' s  calculations and 

decision-making. The opponent  decides whether  or not it is deterred. 

As has frequently been pointed out by commenta tors  on nuclear 
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strategy, deterrence is based on a combinat ion of perceived capability 

and will. Both are important .  The credibili ty o f  deterrence  is the 

p roduc t  o f  cumula t ive  actions taken by the deterring potoer  over  

years  and  not  j u s t  in the immed ia te  crisis, and  it is based on perce ived  

at t i tudes  t o w a r d  the use o f  force ,  in general,  not  j u s t  nuclear force .  

A very important  conclusion, drawn f rom historical studies, is that  

there is no single formula for deterrence. What  is required to deter and 

how effective deterrence will be depends upon the party you are trying 

to deter and the context. Threats and actions that  may seem to the 

United States as a credible deterrent  may not deter others because 

their value system is different. Determining what others value and how 

to utilize that  knowledge in deterrence is a major  challenge for U.S. 

intelligence agencies, analysts, and planners. This challenge can only 

increase in impor tance  as the number  and types of actors to be 

deterred grow in the early decades of the 21st Century. Undoubtedly,  

there will be situations where the other  par ty  is so deeply commit ted to 

an action that deterrence may not work. There may be situations where 

a party can be deterred and where the United States thinks it knows 

how to do it, but  cannot  find effective ways of communica t ing  with 

the other  side in a crisis. Ideally, deterrence should result f rom a 

commi tment  to the defense of interests against hostile actions that  is 

precisely stated and clearly communica ted  to the opponent .  Deterrence 

should be based on a credible military capability to punish the enemy 

or deny its objectives. The party that  seeks to deter should have 

demonstra ted,  by past actions, the will to use its deterrence capability. 

The opponent  should be able to receive the signals communica ted  

and rationally weigh the probabilities, costs, and benefits. The more  

flexible U.S. deterrent  capabilities are, and the greater the number  of 

options available to national planners,  the higher is the likelihood that  

deterrence will succeed. 

Deterrence and  w a r  f igh t ing .  The distinction between deterrence and 

war fighting has been the source of confusion and much debate over 

the years. The purpose of deterrence is to prevent  war, not  to fight it. 
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However, to deter war  (and the use of WMD in war) a force must  be 

backed by credible capabilities and planning. For deterrence to be 

effective, the aggressor must  be convinced that  the deterrent  force 

can and will be used, and will be effective if used. Furthermore,  the 

deterrer must  have reasonable confidence that the force can be used 

without  dire consequences to himself. A deterrent  force must  be 

survivable and pose a real military threat  to assets that  the deteree 

values. There must  be forces and plans for those forces whose use is 

credible. The characteristics of the forces and the quality of the 

plans do makea difference. However, the criteria for assessing the 

effectiveness of deterrence differ f rom those applied to a war-fighting 

force. In designing a force to fight and win a war, there must  be a high 

confidence of  success. In designing a deterrent  force, the adversary 

should be confronted with a high prospect  of failure. The effectiveness 

of a deterrent  is measured by how the state or leadership that  one is 

seeking to deter perceives the capability and will of the deterring state. 

Admittedly, these are difficult parameters  to measure, but  they are 

what  must  be assessed in designing a deterrent  posture. 

An Evolving Paradigm 

During the Cold War, the United States sought  to deter major  aggres- 

s i o n - n u c l e a r  and convent ional - -and to shape the broader  security 

environment  by developing and maintaining the means for retaliation, 

denial, and dissuasion. Each of these elements suppor ted  the overall 

strategy, al though the relative weight of  each changed over t ime in 

response to evolving political, military, and technical considerations. 

Reta l ia t ion .  The  central element of  U.S. deterrence policy throughout  

the Cold War  was the prospect  of a p rompt  and unacceptable level of  

retaliation in response to nuclear or conventional aggression. The 

objective of  U.S. nuclear forces was to prevent  war by convincing the 

Soviet Union that  it could not win any military conflict it initiated. The 

logic of deterrence required that  the United States be able to destroy 

those targets that  it believed the leadership of the Soviet Union most  
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valued. These included convent ional  and nuclear  forces, leadership,  

and  industrial  facilities tha t  suppor t ed  mil i tary s t rength  and  the  power  

of the state. To he credible, part icularly after  the  Soviet Union acquired 

nuclear  weapons  and  the ability to str ike the Uni ted States, the  th rea t  

of  retal iat ion had  to be  backed by  responsive,  effective, and  survivable 

forces. After the  early 1960s, the U.S. strategic force was embod ied  in 

the TRiAD--bomber s ,  in tercont inental  ballistic missiles (ICBMs), and 

submar ine - l aunched  ballistic missiles (SLBMs)--which compl ica ted  

Soviet p lanning  and  ensured  tha t  even if for technical  or  o ther  reasons  

one leg became  vulnerable,  the vitality of  the  remain ing  legs would 

deny the Soviet Union any  advantage  f rom a first  strike. Fur ther  

flexibility was  p rov ided  by thea te r  nuclear  weapons  (also called 

"sub-strategic" or  "non-strategic")  in tegrated with comba t  forces to 

enhance  deterrence  against  mass ive  convent ional  attack. Because of 

the magni tude  of Soviet convent ional  and  nuclear  forces, and  the  

immed iacy  of the th rea t  they posed,  the Uni ted States could not  rely 

solely on mobil izat ion of resources  after  the onset  of a crisis, as it 

a l ready had  done  twice in the  20th  Century  

Denial. Denying an adversary  the  ability to achieve his goals th rough  

mil i tary means ,  tha t  is b lunt ing or negat ing the  effectiveness of  his 

forces, was ano ther  means  of s t rengthening deterrence  during the Cold 

War. Denial  can include a range of active and  passive defenses to 

p ro tec t  forces  as well as popu la t ions .  Denial  also e n c o m p a s s e s  

capabili t ies tha t  could be  launched preempt ive ly  against  an enemy ' s  

nuclear  force, thus depriving an e n e m y  of the ability to strike with such 

forces. Early in the Cold War,  before  the advent  of  ICBMs, air defenses 

against  Soviet bomber s  played a large role in the U.S. de te r ren t  

posture.  Passive defense,  in the  fo rm of civil defense  measures ,  was  

also seen as enhancing  deterrence.  With the  advent  of  large number s  of 

long-range ballistic miss i les - -and  the  adopt ion  the mutua l  assured  

des t ruc t ion  doc t r ine  and  its s u c c e s s o r s - - d e f e n s e s  were  given a 

much- reduced  role. In the  context  of assuring the effectiveness of 

offensive retal ia tory forces, the 1972 Anti-Ballistic Missile (ABM) 

Treaty  codified strict l imits on strategic defenses and  the reby  accepted 
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the vulnerability of the U.S. population to Soviet nuclear attack. From 

the mid-1980s until the early 1990s, in a effort to move beyond this 

vulnerability, the United States greatly expanded research and 

development aimed at giving missile defenses increased weight in the 

deterrence concept. 

Dissuasion.  Beyond the role played by deployed nuclear forces in 

deterring an attack, the U.S. nuclear posture has helped to shape the 

broader  security setting. In addition to offensive and defensive 

weapons systems, deployed and ready, the United States has possessed 

a range of related capabilities which, collectively, were designed to 

persuade potential adversaries of the ultimate futility of certain 

courses of action. For example, the entire research and development 

(R&D), production, technology, and industrial base enabled the United 

States not only to deploy forces that would deter nuclear attack, but 

signaled to any adversary an overall national commitment to counter 

any threat. This posture conveyed not only the existing capabilities of 

the United States, but also the overall long-term potential capability, 

that is, what the United States could deploy in the future if it chose to 

do so. This potential helped shape Soviet views of their longer-term 

options and prospects. The Strategic Defense Initiative, in addition to 

its fundamental call to alter the existing offense-defense relationship, 

also served an important dissuasion function by helping to convince 

Soviet leaders that sustaining the long-term strategic competition for 

an indefinite future would ultimately result in a situation they would 

find untenable. Recognizing the decay and near bankruptcy of their 

own industrial and societal base, these leaders understood the need to 

transform the Soviet system fundamentally, a process that ultimately 

unleashed those forces that would bring down the Soviet state. 

The relative importance of the three elements of deterrence will 

continue to evolve. At the beginning of the Cold War and at its height, 

retaliation was the key element. Denial was important for a time 

(especially when defenses against bombers  were thought  to be 

possible), but  diminished in importance for both political and 
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technical  reasons,  only to r eemerge  as an impor t an t  concept  in the  

1980s. During the  Cold War,  dissuasion helped change the  way the  

Soviet leadership  perceived the Uni ted  States, p rofoundly  al tering the  

securi ty relat ionship.  The  challenge of the  future  will be  to recognize 

the  cont inuing impor tance  of dissuasion as a fundamenta l  e lement  of  

U.S. securi ty policy to be  in tegrated into deterrence  policy in a way 

tha t  enables  each e lement  to work  in h a r m o n y  to reinforce U.S. 

policy objectives. 

I t  is unclear  precisely how these  three  e lements  of  de te r rence - -  

retaliation, denial, and dissuasion--wil l  in teract  in the  future.  Clearly, 

the  world cont inues to become  more  complex.  The n u m b e r  of  actors  

and  the var iety of  threa ts  the  Uni ted States will want  to deter  have  

increased.  As a result,  the  re la t ionship be tween and a m o n g  retaliat ion,  

denial,  and  dissuasion in the  new env i ronmen t  will change.  While the  

need  for capable  retal iatory forces will r ema in  a central  r equ i r emen t  

for, and  the u l t imate  foundat ion  of deterrence,  technical  and  o ther  

factors  (for example,  a policy decision not  to accept  mutua l  assured  

dest ruct ion rela t ionships  with addit ional  states), discussed later  in the  

report ,  will surely increase the perceived utility of  denial  strategies.  The 

th rea t  of  regional  adversar ies  possess ing missiles a r m e d  with chemical  

weapons  (CW) and biological weapons  (BW) has  a l ready created a new 

emphas i s  on denial in thea te r  warfare,  placing addit ional  value on 

thea te r  missile defense (TMD) and  on improved  counterprol i fera t ion 

capabilities. The deve lopmen t  of  in tercont inenta l  capabili t ies by  such 

states gives increasing impor tance  to nat ional  missile defense (NMD). 

Dissuasion as a tool of  de ter rence  also becomes  more  impor t an t  as 

par t  of the  underlying s t rength  of the  total  nuclear  pos ture  to deter  

emerging  threats .  

2.12 
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Although some suggest  tha t  conventional  forces can replace nuclear  

weapons  for  deterrence  purposes ,  there  is no suppor t ing  evidence to 

tha t  effect, and  considerable  evidence to the  contrary.  As we th ink  
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about  the future, it is appropriate  to take stock of  what  is known 

about  deterrence f rom the Cold War. One cannot  state with absolute 

certainty that, in the absence of  nuclear weapons,  the Soviet Union and 

the West would have gone to war. Nevertheless, it is known that  a 

large-scale a rmed conflict between two heavily nuclear-armed camps 

was avoided.  More  than  two genera t ions  of  po l i t i ca l /mi l i t a ry  

confrontat ion passed without actual resort to the use of  military forces 

against each other. The Cold War  spanned a period more  than twice as 

long as the t ime between the two World Wars. However  close the 

United States and the Soviet Union may have come to armed conflict in 

the various crises that they faced, the fact remains that  there was what 

is now termed "the long peace." Recent research exploiting U.S. and 

Russian sources demonstra tes  convincingly that  nuclear deterrence 

was a key to preventing some crises, such as the Cuban Missile Crisis, 

f rom escalating to war. The significance of nuclear deterrence also 

appears to have been demonst ra ted  during the Gulf War; I raq may  

have been deterred f rom CBW use by the fact that  the United 

States (and perhaps Israel) possessed the ability to retaliate with 

nuclear weapons.  

In Europe, where the United States and its NATO allies during the Cold 

War  deployed the greatest array of nuclear and  conventional  arms ever 

assembled, there was no NATO-Warsaw Pact war. It  remained for 

NATO to enter  its first official military opera t ion--Bosnia--af ter  the 

end of the Cold War. Although numerous  wars broke out, they were in 

regions beyond the extended security guarantees of the superpowers 

backed by their respective military capabilities, including nuclear 

weapons.  Thus, the Cold War  unfolded against the backdrop of nuclear 

weapons which, in retrospect, provided a powerful deterrent  to the 

outbreak of  a rmed superpower  conflict. The United States broke the 

historic pat tern of large-scale wars fought between major  powers. The 

conventional warfare of  World War  I cost the world some 50 million 

lives. The conventional  warfare of World War  II resulted in the loss of  

some 80 million. The efficiency of  U.S. conventional weapons  has 

increased t remendously.  While it is somewhat  speculative to assign 
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nuclear deterrence full credit  for  the prevent ion of  total conventional  

war  be tween the major  powers since World  War  II, the magni tude  of  

lives and proper ty  that  would likely have been  lost had t h e  great 

powers followed the previous t rend  of periodic large-scale war  would 

have been immense,  probably measur ing in many  millions of  lives and 

perhaps  trillions of dollars of destruction.  Although mili tary spending 

during the Cold War  was at a relatively high level, it was far less than  

what  would have been  required if deterrence had failed. Such wars 

would have had a compounding  effect, depressing the world economy 

and leaving nations destitute, perhaps  with their  long- term economic  

recovery in doubt.  

In sum, nuclear deterrence helped buy  t ime in which democracy  and 

marke t  economies  could demons t ra te  their  superiori ty  to communism.  

Communis t  systems were forced to confront  the internal  weaknesses 

tha t  ul t imately led to their  collapse. 

2.14 

Deterrence Today: 
Responding to Continuing Security Challenges 

Based on guidelines issued in November  1997, post-Cold War  U.S. 

nuclear policy reaffirms that  nuclear weapons,  based on a TRIAD of  

nuclear forces consisting of ICBMs, SLBMs, and bombers ,  will remain  

a central  al though now less p rominen t  e lement  of national security for 

the indefinite future.  The latest  U.S. guidance takes greater  account  of 

the threats  posed by chemical and biological weapons and the role of  

nuclear  retal iatory forces in deterr ing the use of such weapons against 

the  Uni ted States and its allies. Thus,  con tempora ry  de te r rence  

includes several central  roles for nuclear  weapons: 

• To deter  nuclear threats  against the United States itself, 

To d e t e r  o t h e r  WMD use  and,  in so m e  cases,  d e t e r  l a rge-sca le  

conventional  aggression and enable the United States to control  

escalation in conflicts in regions of importance,  including the 
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pro tec t ion  of  U.S. mi l i tary  capabili t ies as well as the  forces,  

t e r r i tory ,  and  civilian popula t ions  of  a l l ied / reg ional  coal i t ion 

partners ,  and 

• To d iscourage  the  undes i r ed  pro l i fe ra t ion  of  all WMD by  giving 

reassurance to allies and other  fr iendly states and by  discouraging 

adversaries f rom acquiring such capabilities. 

Russia 

The threa t  f rom Russia has declined significantly since the end  of  the 

Cold War. The Russian a rmy is greatly weakened,  and U.S. and Russian 

forces no longer confront  each other  in Central Europe.  There  appear  

to be no issues at this t ime that could lead to war. However, Russia still 

poses major  security problems, some immediate  and others longer term. 

At the present  t ime the main  threat  f rom Russia s tems f rom the fact 

tha t  it still possesses thousands  of  nuclear  weapons and may have less 

than  complete  control over the security of  its nuclear  infrastructure.  

With the radical decline in the size and effectiveness of  the Russian 

a rmed forces, Russian leaders are looking to nuclear  weapons to 

compensa te  for reduced conventional  mil i tary strength.  There  is no 

quest ion that  Russian military and political leaders cont inue  to see a 

major  role for  nuclear  weapons and suppor t  the moderniza t ion  of  

strategic forces. 

Moreover,  in the chaos of  post-Cold War  Russia the possibility tha t  

fissile mater ia l  will become  available to prol i ferants  has g rown 

dramatically. The United States also faces a potential ly dangerous 

prol i fera t ion p rob lem should  unemployed  or  unde rpa id  Russian 

scientists leak or sell thei r  knowledge. Such events are, by  thei r  nature,  

difficult to deter.  The Internat ional  Science and Technology Center  

(ISTC) was established in Moscow in 1992 to help address  this 

problem. Founded  originally by  the United States, the European  Union 

(EU), Japan,  Russia, and jo ined later  by Norway, the ISTC provides 

we a p o n s  scient is ts  and  eng inee r s  f r o m  the  C o m m o n w e a l t h  of  
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Independent  States (CIS) the opportuni ty to refocus their careers on 

nonmil i tary research and development  projects. To date, $165 million 

has been allocated (U.S.-$70 million from Nunn-Lugar  funds; EU-$65 

million; J a p a n - S 2 6  million; Norway-S1 million; Other  sources-  

$3 million) for 1,513 projects involving 17,000 weapons scientists 

and engineers f rom over 200 Institutes throughout  the CIS. The 

recipients remain at their Institutes, are paid reasonably well, and 

cont r ibu te  solut ions  to na t ional  and in te rna t iona l  science and  

technology problems. 

Another  potential threat  f rom Russia is one, that  could arise in the 

future. A new, nationalist  Russian leadership could take power, 

perhaps establishing a regime that might  seek to restore all or part  

of the Soviet empire, employing force if necessary. It would take 

Russia some time to rebuild its conventional military capabilities 

given the weakness  of the Russian e c o n o m y  today.  In such a 

situation, nuclear  weapons  could well become an ins t rument  of  

coercion. As a hedge against a nationalist Russia that  reverts to a 

hostile relationship (as discussed later), the United States needs 

to retain at least parity in nuclear forces-in-being, and an overall 

nuclear posture that  permits reconsti tution of nuclear forces at least as 

rapidly as Russia. In the years ahead measurements  of  relative 

capabil i ty  will increas ingly  need  to take into account  overall  

capabilities, to include not only forces-in-being but  the potential to 

create or reconstitute nuclear capabilities. 

China 

China has formidable military forces, but  it is not  well equipped for 

offensive action today. Its nuclear force is limited by comparison to 

that  of  the United States. The Chinese appear  to view their modest  

nuclear capabilities both  as a source of political influence and as a 

deterrent. China has the resources and the skills to expand its nuclear 

capability and to pose a much  larger threat  to the United States in the 

next century. To judge from its testing, development,  and deployment  

program, China attaches great importance to nuclear forces. China is 
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likely to seek a larger political role in Asia, commensura te  with its 

growing economic power. The most  probable focal point  of  potential 

military conflict between the United States and China is Taiwan. China 

and the United States also could find themselves on opposing sides if 

there were a new conflict on the Korean Peninsula. Although such 

conflicts may be averted through diplomacy, success in diplomacy can 

never be assured. Should China contemplate  military action against a 

U.S. friend or ally, China will seek to deter U.S. intervention by 

whatever  means  it has. The United States will want  to retain the 

capability to deter Chinese military action and particularly any Chinese 

use of  weapons of mass destruction. For the foreseeable future U.S. 

nuclear weapons will have a role to play in deterrence of  China in these 

unlikely, but  not implausible, situations. For the longer term, the issue 

will be the extent to which China will develop a nuclear posture 

designed to rival that  of the United States as a peer competitor.  The 

United States should not accept nuclear pari ty with China or another  

emerging nuclear state. 

Regional States 

Emerging U.S. deterrence requirements  place increasing emphasis  on 

regional set t ings--Northeast  Asia and Southwest Asia--where one or 

more  states are likely to possess WMD capabilities. Such weapons 

could be employed against U.S. forces a n d / o r  bases abroad, U.S. allies, 

or targets in the United States with several possible objectives. Perhaps 

the most  likely goal for use of  WMD by such a state is to deter the 

United States (or other states) f rom intervention in a regional conflict. 

In this case the threat  to employ WMD could be seen as effective as a 

deterrent,  for the stakes involved for the deterrer  (the regional state) 

are likely to be perceived to be higher than those for the deteree 

(the United States). WMD might  also be employed in an effort to 

redress a regional imbalance of power, to force the United States to 

reconsider  or alter its political and military involvement in a region 

(e.g., the Middle east), or to redress some real or  perceived grievance 

against the United States. 
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United States mus t  cont inue to have nuclear  forces on alert  as a basis  

for crisis stabili ty and  crisis managemen t .  Of course,  the level and  

na ture  of  alert  depends  on the  c i rcumstances .  Compared  to the Cold 

War  levels, the  United States has  a l ready taken  off alert  approx imate ly  

one- th i rd  of  its TRIAD. I t  has  a l ready removed  all nuclear  weapons  

f rom surface ships and non-s t ra tegic  submar ines  and  has  de-a ler ted  

M i n u t e m a n  II  missiles. The United States has  deact ivated the  ent i re  

Pose idon  s u b m a r i n e  force  be fo re  its s chedu led  r e t i r e m e n t  and  

conver ted  all B-1B b o m b e r s  to a convent ional  role. I t  has  r emoved  all 

strategic bom ber s  f rom str ip alert. Fur ther  de-aler t ing of U.S. nuclear  

forces and,  p resumably ,  of Russian nuclear  forces, has  been  p roposed  

as a way to reduce  perceived risks of  unauthor ized  or mis taken  launch 

of nuclear  weapons.  These risks are perceived to arise f rom the alleged 

unreliabil i ty of  Russian nuclear  c o m m a n d  and control  systems,  as well 

as f rom alleged deficiencies in Russian a t tack warning  sys tems which 

could increase incentives to a t tack preempt ive ly  or  by  miscalculat ion.  

We do not  min imize  the  risks of  unauthor ized  or mis taken  launch,  bu t  

these  risks need to be  weighed against  the  very  substant ia l  liabilities 

of  de -a le r t ing- - tha t  is, taking nuclear  forces off alert  s ta tus  and  

render ing  t h e m  incapable  of  t imely response.  I t  is not  d e a r  tha t  any  

practical  scheme for  de-aler t ing would contr ibute  to reducing this risk. 

De-alert ing could u n d e r m i n e  a central  e l ement  of  deterrence:  namely,  

the  ability to retal iate prompt ly .  A de-a ler ted  nuclear  force m a y  make  a 

first  str ike more  at tract ive to an aggressor.  An incentive to at tack first 

would be he ightened  dur ing a per iod of tension.  At such a t ime  an 

opponen t  migh t  a t tack before  U.S. forces could be  re-alerted,  or  as U.S. 

forces were  being placed back  on alert. De-aler t ing could have  adverse  

consequences  for the safety and securi ty of warheads  and  other  nuclear  

weapons  parts .  H o w  the removal  of  such nuclear  componen t s  would 

affect the  opera t ion  of the whole sys tem would need to be  considered.  

For  example,  s toring de-a ler ted  componen t s  at sites separa te  f rom the 

missi les could increase their  vulnerabi l i ty  to sabotage  or theft. In 

addi t ion,  r ea s sembl ing  such sys t ems  increases  the  possibi l i ty  of  

malfunct ions  or  accidents.  Last but  not  least, de-aler t ing int roduces  
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formidable  p rob l ems  of intrusive verification. On-si te  inspect ions  

could be  requ i red  to assure  tha t  de -a le r t ed  wa rheads  were  not  

r e -m a t ed  with missiles.  Other  de-aler t ing measures ,  such as the 

removal  of  launch codes f rom submar ines ,  are not  verifiable. I f  such 

codes were  removed,  submar ines  would have to reveal  themse lves  in 

order  to receive launch codes, thus  negat ing the  pu rpose  of  having a 

de te r ren t  tha t  is survivable.  

Given the large n u m b e r  of  nuclear  weapons  already taken off alert, the 

quest ionable value of  fur ther  de-alert ing and the undesirable  effects of  

de-alert ing on force readiness,  the measures  already taken are, in our  

judgement ,  as far as the United States should go at present .  F rom here  

on the risks exceed the very l imited benefits,  at  least until the in terna-  

tional si tuation changes markedly.  Funding and  suppor t  for de-alerted 

forces would suffer in the budge ta ry  compet i t ion  for scarce resources.  

As a result, when such forces were needed in crisis situations, they 

would probably  not  be  available and they might  not  be reconst i tutable 

in sufficient t ime. In short,  while including a ma jo r  recoust i tut ion 

capabili ty,  the nuclear  pa r ad igm tha t  we are p ropos ing  a t taches  

fundamenta l  impor tance  to forces-in-being, given the range of  threats  

for which nuclear weapons  m a y  be needed as deterrence and crisis 

m a n a g e m e n t  ins t ruments  in the early decades of  the  21st Century. 

From a safety, readiness,  and c o m m a n d  and control perspective, it is 

i l luminating to examine what  changed between the demise of  the USSR 

and the Russia of  today. Based on increased sharing of data, exchange 

visits, and  observations by  trained inspectors,  far more  is known about  

Russian procedures  than  in the Soviet era. From these sources it 

appears  that  the Russians have adequate  procedures  for handling and 

safeguarding nuclear weapons  and that  their  personnel  are well-trained. 

Fewer weapons,  fewer locat ions/ launch platforms,  and less diversity in 

the background of personnel  handling these weapons  (since they have 

been removed f rom Belarus, Kazakhstan, Ukraine) in some respects 

make  the task easier. The United States and Russia actively share ideas 

on weapons  safeguards and  continue officer exchanges. 
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From a launch control  perspec~tive, the  Russian p rob l em is also 

simplified with fewer units,  a force tha t  is m u c h  more  "Russian," a 

s t rong senior  cadre  of  knowledgeable  personne l  (where the Uni ted 

States uses first l ieutenants ,  the  Russians use l ieu tenant  colonels or 

colonels) ,  e n h a n c e d  e lec t ron ics  for  connect iv i ty ,  and  c o n t i n u e d  

inves tment .  Despite  the  unders tandab le  concerns  expressed  about  

the  launch of the  Norwegian wea ther  rocket  in J a n u a r y  1995, which 

was spot ted  by  Russian early warning  radars ,  the Russian c o m m a n d  

and control  sys tem funct ioned as expected,  and  personnel  made  

correct  decisions. 

Since the  collapse of the  Soviet Union,  however,  early warn ing  for  

Russian forces has  substant ia l ly  changed.  In  the Soviet era, there  were  

diverse, sophis t icated early warning  facilities a round  the per iphery  of 

the Soviet Union tha t  over lapped  considerably.  The Soviet Union 

main ta ined  a robust ,  closely coupled ne twork  tha t  made  the  Soviet 

leadership  confident  tha t  it would receive sufficient warning of a 

ballistic missile or o ther  attack. Tha t  s i tuat ion has  changed.  With  the  

demise  of the Soviet Union,  some  of these  early warning  facilities are 

now outside Russia. Others  are of  dubious  reliability, and  funding for  

rebuilding the sys tem has  not  been  provided.  

Hence,  the r isk of  mis taken  or unauthor ized  launch  by  the  Russians 

appea r s  to be  a valid concern.  Misunders tand ing  of early warn ing  data 

could indeed lead to a mis take  in unders tand ing  the  th rea t  s i tuat ion to 

Russia and  could potent ial ly  result  in a del iberate  counter  launch. One 

solution might  be  to make  technology available to Russia to help 

rebui ld  its ear ly warn ing  sys tem.  Ano the r  solut ion migh t  be  to 

share  some  or all early warning  data  (such as inf ra- red  images)  in a 

t r a n s p a r e n t  f r a m e w o r k  be tween  the  two countr ies  a n d / o r  share  

evaluat ion of the infra-red data. The  Uni ted States could benefi t  f rom 

having access to the  early warning  da ta  f rom Russian sys tems  since 

these  da ta  might  also provide  t racking or conf i rmat ion  of launch 

locat ion f rom ano the r  az imuth  or data  about  launches  f rom Asia to 

par t s  of  the world of  interest  to the United States. A disadvantage  could 



Nuclear Strategy and Policy 

be that such technology sharing could lead to the exploitation of any 

deficiencies found to exist in U.S. capabilities. 

In sum, in our  paradigm, nuclear weapon surety--safety and 

security, and assurance against accidental, unauthorized, mistaken, or 

inadvertent launch--is the object of continuing attention because there 

will be deployed nuclear weapons for the indefinite future. Most of this 

attention will be unilateral, each nation seeing to the soundness of its 

own nuclear posture, although limited sharing of safety technologies 

and lessons-learned has been of value, and should continue. But 

warning, alert, and command/cont ro l  postures do interact; one 

nation's approach and doctrine necessarily takes others into account. 

For this reason, our paradigm states that guarding against risks 

in these areas should be one of the several topics for sustained 

engagement between Russia, the United States, and possibly other 

nuclear weapon states. 

Diversity 
The United States has long maintained diversity in its nuclear forces. 

The strategic forces have been and continue to be based on a TRIAD of 

strategic missiles and long-range bombers. In addition, theater-based 

forces have included land- and sea-based aircraft, cruise missiles, 

and shorter-range ballistic missiles. Each of these systems has made 

a unique contr ibut ion due to different characteristics,  ranges, 

vulnerabilities, and basing modes. During the Cold War, an active 

pipeline of weapons under development and in production added 

prospective diversity to the overall posture. This diversity provided 

a range of capabilities in terms of survivability, confidence in 

penetrating defenses, responsiveness, positive control reliability, 

visibility of commitment  to allies, forward deployability, and 

dependence on overseas basing. 

As the size of the U.S. nuclear stockpile has declined and the number 

of weapons systems has shrunk, it will remain important to retain 

diversity in the future, particularly in light of the spectrum of potential 
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t h rea t s  descr ibed  e l sewhere  in this paper .  In  a s t ra tegic  sense,  

d ivers i ty  has  several  advan tages .  First ,  should  any  one  sy s t em 

experience technical  or opera t ional  problems,  there  are al ternatives 

available. Second, the  several  bas ing modes  make  it very difficult for  an 

a t tacker  successfully to launch a d isarming  attack, the reby  invest ing 

the total  pos ture  with substant ia l  stabili ty in a crisis. Third, the 

diversi ty of sys tems provides the  Nat ional  C o m m a n d  Authori t ies with 

a n u m b e r  of  opt ions for  tailoring de te r ren t  threa ts  to the specific 

s i tuat ion and communica t ing  resolve to a wider  range  of post -Cold 

W a r  adversa r i e s .  Four th ,  a d ivers i f ied  nuc lea r  force  fu rn i shes  

impor t an t  hedges  against  vulnerabil i t ies  result ing f rom technological  

breakthroughs ,  such as advances  in an t i - submar ine  warfare,  tha t  

might  render  any  one  type of nuclear  sys tem obsolete.  Specifically, this 

means  tha t  the  United States will need to ma in ta in  a diversified 

nuclear  force tha t  includes aircraft  tha t  can be  deployed as necessary in 

crisis s i tuat ions,  t oge the r  with s u b m a r i n e - b a s e d  capabil i t ies  and  

land-based  missile systems.  Combined,  such capabilit ies reinforce each 

other  by their  diversity, flexibility, and  survivability. 

The a rgumen t  for  diversi ty (and flexibility, discussed below) extends to 

shor te r - range  nuclear  forces. In  designing its pos ture  to deter  regional  

states tha t  possess  WMD, the Uni ted States will need  to retain a 

flexible capabil i ty for the t imely dep loyment  of  nuclear  forces into the  

region. While central  strategic forces are capable  of  carrying out  most ,  

if not  all, mil i tary miss ions  tha t  thea te r -based  forces can perform,  a 

successful crisis m a n a g e m e n t  s t ra tegy will require tha t  the United 

States be  able to br ing shor te r - range  nuclear  forces closer to, or 

actually into, the  thea te r  of  conflict. Specifically, shor te r - range  nuclcar  

forces, including air-del ivered and  sea-based  systems,  enable  the crisis 

manage r  to signal intent  and, if necessary,  credibly to th rea ten  a 

nuclear  response  in a regional conflict. Shor te r - range  nuclear  sys tems  

can help  shape  the  ou tcome of the crisis bo th  by  communica t ing  

resolve to adversar ies  and providing reassurance  to regional  allies and  

coalition par tners .  The  precise number s  and  types of  shor te r - range  

nuclear  capabilit ies tha t  will be  nceded will be  de termined,  of course, 
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by the nature  of the crisis and the W'MD capabilities possessed by the 

regional adversary, whose use the United States seeks to deter.  Among 

their  characteristics, shor ter- range nuclear  forces should have great  

accuracy, pene t ra t ion  capability, and discr iminat ion to minimize 

collateral damage.  The U.S. goal will be to deter  the use of WlVID 

against forward-deployed forces and the mili tary capabilities and 

terr i tory of  U.S. regional allies and coalition partners.  In si tuations in 

which the United States must  deter  a regional state's use of  WMD, the 

U.S. crisis management  strategy should include a flexible capability 

bo th  to mainta in  in the region (e.g., NATO Europe)  and to move into a 

crisis region an appropria te  combinat ion of  retal iatory and denial 

assets (in the form of shor ter-range nuclear  systems and theater  

missile defense) to control  the escalatory and de-escalatory phases,  

and thus assure for the United States and its allies/coalition par tners  a 

satisfactory outcome.  

Flexibility 
The overall U.S. defense posture  will need to be designed so that  it can 

be adjusted quickly to respond to changing threats  in an uncertain and 

fluctuating global environment .  If  deployed forces are to be fur ther  

reduced,  the remaining balance of  the posture  will face increased 

demands  to be prepared  to respond if o ther  states adjust  thei r  posture.  

The challenges that  may  require  ad jus tment  in the nuclear  posture  

could come f rom several sources. For  example,  there  could be changes 

in Russian nuclear  policy and posture.  The Chinese could decide 

rapidly to expand their  nuclear  forces. Additional proliferants with 

interests opposed to the United States could emerge.  The U.S. posture  

mus t  be capable of responding to such developments .  This requires a 

hedging strategy that  can discourage such changes and take account  of  

them in a t imely fashion (e.g., within the t ime lines of  Russian or  

Chinese expansion).  Future  deterrence will clearly require effective 

nuclear forces-in-being, for contingencies involving WMD could arise 

quite rapidly. Deterrence of  regional WMD use will probably  require  

only a fraction of  U.S. nuclear  forces, but  that  fraction must  be well 

suited to the special needs of WMD deterrence.  Effective de ter rence  
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includes the ability to deploy nuclear forces within a region, which 

communicates resolve and intent to an adversary, as well as flexibility 

to respond to the types of targets appropriate for nuclear attack. 

Total Posture Planning 

Total  pos ture  2 p lanning  recognizes tha t  credibility is the  p roduc t  of  the 

total i ty of  the nuclear  posture .  All e lements  of  the nuclear  pos ture  mus t  

s tand in relat ion to each o ther  if they are to contr ibute  to deterrence.  

La t en t  e l e m e n t s  of  nuc lea r  po t en t i a l  (e.g., forces  in reserve ,  

deve lopment  and  produc t ion  capabili t ies) become  more  impor t an t  as 

fo rces - in -be ing  are  reduced .  As active forces  decline,  the  o the r  

e lements  of  the total  pos ture  will become  more  impor t an t  in sustaining 

deterrence.  The total pos ture  mus t  be p lanned  so that  it will be 

responsive both to n ew  threats and  to n ew  opportunit ies to at tenuate  

threats. Total  pos ture  p lanning  mus t  take account  of  the latent,  as well 

as the  deployed,  capabil i t ies of  others.  

An impor t an t  e lement  of  total  pos ture  p lanning  is deve lopment  of  

hedges  against  unexpec ted  events.  The pos ture  mus t  be  flexible and  

adaptable  so tha t  capabil i t ies can be  adjusted in a t imely  fashion if new 

threa ts  emerge.  The nuclear  infras t ructure  m u s t  be  capable  of  creat ing 

new capabilities, if required,  m o r e  rapidly than  new threa ts  arise. This  

capabil i ty to reconst i tute  should,  in itself, contr ibute  to deterrence.  At 

the  same  t ime,  p lanning  m u s t  guard  against  over-hedging tha t  might  

appea r  so provocat ive as to s t imulate  new threats .  The  total  pos ture  

will need  to be  cont inuously  evaluated to assure  the  p roper  ba lance  

be tween  readiness  and  reconst i tu t ion capabilities. 

Stockpile Stewardship 

The new pa rad igm requires  tha t  the Uni ted States ma in ta in  a high level 

of confidence in the  safety and  reliability of  the  nuclear  stockpile. 

Current  nat ional  policy states tha t  this confidence be accompl ished  

wi thout  nuclear  testing. Surveillance p rog rams  tha t  ensure  tha t  the  

stockpile is safe and  reliable cont inue to be  necessary.  These  p rog rams  

2 Total posture includes forces, inventories (of weapons and material), operations, doctrine, devel- 
opment and production facilities, plans, skilled and expert personnel, and the policy, scientific, 
technological, and industrial infrastructure that supports them. 
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include techniques  for certifying the  reliability and  safety of  the cur ren t  

stockpile wi thout  test ing as well as main ta in ing  a s t andby  capabi l i ty  to 

test. The lower the n u m b e r s  and the  fewer  the  types of  nuclear  

weapons ,  the grea ter  will be  the  need  for stockpile survei l lance and  

main tenance .  A no- tes t ing env i ronmen t  necessi tates  a robus t  stockpile 

p r o g r a m  tha t  provides confidence to the nat ional  leadership  and  

respect  f rom potent ia l  adversaries .  Because the United States mus t  

ma in ta in  a nuclear  pos ture  for decades,  at  the very least, the  capabil i ty 

m u s t  exist to redesign and  r emanufac tu re  nuclear  weapons  sys tems  at 

some  t ime  early in the next  century.  Fur thermore ,  if  the  cur rent  

Stockpile Stewardship  P rogram (SSP) does not  develop viable means  

for certifying current  weapons  in the stockpile and  for evaluat ing 

possible new designs in the future, the United States mus t  main ta in  the 

capabili ty to restore underground  tests in a t imely fashion. Obviously, 

any  decis ion to tes t  nuc lear  w e a p o n s  u n d e r g r o u n d  would  be  a 

m o m e n t o u s  political decision, but  the policies and  p rog rams  of  today  

mus t  protect  a capabil i ty to do so in the future. At the s ame  time, we 

realize that  there  will be formidable  compet i t ion  for scarce resources.  

Po l i cymakers  m a y  be t e m p t e d  to rea l locate  funds  f r o m  nuc lear  

stockpile maintenance to suppor t  o ther  security requirements .  Funding 

of  the nuclear  deterrent  forces, including stockpile s tewardship  and 

strategic delivery sys tems and moderniza t ion  programs,  which mus t  be  

sustained over m a n y  decades,  should be  separa te  f rom and  mus t  not  

compete  against  nea r - t e rm mil i tary funding imperat ives.  

Intelligence Requirements 
Because of the multiplicity and  diversi ty of  actors  to be  de te r red  in the  

increasingly complex  securi ty set t ing of the early 21st Century,  grea ter  

emphas i s  will have  to be placed on accurate,  precise, and  up- to -da te  

informat ion  abou t  adversaries.  During the Cold War  the  focus was on 

the Soviet Union. Today, pr ior i ty  emphas i s  mus t  now be given to 

intelligence about  larger  n u m b e r s  of  actors.  This emphas i s  includes an 

unders tand ing  of  adversary  WMD infras t ructures  and,  in part icular ,  

t h e  technology and  product ion  base,  as well as weapons  in stockpiles.  

The Uni ted States mus t  acquire extensive informat ion  about  scientific- 
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technical  skills possessed  by  adversaries.  In o ther  words,  jus t  as our  

pa rad igm for the United States is based  on total  force posture ,  the  

United States m u s t  gain knowledge of the  total  force pos tures  of  

o the r s - - the  forces- in-being of potent ia l  adversaries ,  as well as thei r  

ability to build nuclear  and  o ther  WMD systems.  Thus,  the  United 

States mus t  know who it mus t  deter,  as well as under s t and  the  

capabi l i t i es  and  m o t i v a t i o n s  of  po t en t i a l  aggressors .  Effect ive  

de ter rence  also will require  in format ion  about  a par t icular  opponen t ' s  

cost-benefi t  calculations and  mil i tary doctrines.  

The need for  this in format ion  will impose  formidable  r equ i rements  

on the  intelligence communi ty .  Based on such informat ion,  it will 

be  necessary  to establ ish a de ter rence  policy for each adversary.  

Such ta i lor ing will be  i m p o r t a n t  to the  reliabili ty of  de te r rence  

because it is the unique opponen t  under  specific c i rcumstances  tha t  

mus t  be  deterred.  Deter rence  based  on a generically rat ional  and  

sensible foe will not  be  adequate  in the  decades  ahead.  Differences in 

l eade r sh ips ,  d e c i s i o n - m a k i n g  p rocesses ,  r i sk  to l e rances ,  t h r e a t  

percept ions,  goals, values,  and  de terminat ion ,  and s imply  the potent ia l  

for  id iosyncra t ic  behav io r ,  l imi t  the  re l iabi l i ty  of  any  gene ra l  

fo rmula  for deterrence.  Detailed intelligence informat ion  about  the 

pa r t i cu l a r  o p p o n e n t  a n d  con tex t  to guide  U.S. ac t ions  will be  

essential  to the effectiveness and reliability of deterrence  policies. In  

the absence  of such informat ion,  there  can be  little basis  for confidence 

in m ak i ng  i n f o r m e d  r e c o m m e n d a t i o n s  abou t  h o w  to de te r  any  

par t icular  foe f rom a specific act. 

These  changing intelligence requ i rements  create the need  to develop 

the  types of  analytic skills required for  t imely, up- to-date ,  and accurate  

informat ion.  The Uni ted States will require a b lend  of scientific- 

technical expertise,  a deep unders tand ing  of his tory and culture, and 

the  abil i ty to analyze mi l i ta ry  doct r ines  and  force s t ruc tures  of 

potent ial  deterees.  
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Nuclear Weapons and International Politics 
Under the New Paradigm 

The new nuclear  pa rad igm assumes  a world in which c i rcumstances  

and  possible threa ts  associated with t h e m  wil] be  diverse, changing,  

and  often unpredictable .  U.S. p lanners  mus t  a s sume  tha t  there  will 

be  con t inu ing  f luc tua t ions  in pol i t ica l  r e l a t i onsh ips  and  r ap id  

changes  in technology. While U.S. interests  will some t imes  benefi t  

f rom rapid  change,  this will not  always be  the case. For  example ,  

the  rapid spread  of  technology m a y  create  new opportuni t ies ,  but  

it will a lso pose  new chal lenges  for  U.S. s t r a t egy  and  nuc lea r  

weapons  posture .  

For the  foreseeable  future,  the  nuclear  re la t ionship with Russia, as 

a l ready noted,  will cont inue to p resen t  the single mos t  fo rmidable  

po t en t i a l  nuc l ea r  th rea t ,  and  will d e m a n d  the  m o s t  a t t en t ion .  

However,  in p lanning  its future  nuclear  pos ture  the Uni ted States will 

increasingly have to take into account  o ther  potent ial ly  hosti le nat ions  

wi th  nuc lear  w e a p o n s  and  o the r  w e a p o n s  of  m a s s  des t ruc t ion .  

U.S. d ip lomacy  and defense  p lanning  should seek out  and  exploit  

oppor tuni t ies  tha t  m a y  emerge  to develop more  cooperat ive  and less 

th rea ten ing  nuclear  postures.  Nevertheless ,  the  p r ima ry  thrus t  of  

nuclear  policy and  p lanning  mus t  be  to ma in ta in  and  develop the 

cont inuing requ i rements  of deterrence  outl ined above.  Since the end  of  

the Cold War  and  the  collapse of  the  Soviet Union,  much  progress  has 

been  made ,  part icular ly outside the formal  f r a m e w o r k  of a rms  control,  

for example  in the Cooperat ive  Threa t  Reduct ion (CTR) Program,  in 

mi l i tary- to-mil i tary  and  labora tory- to - labora tory  discussions,  and  in 

non-official meetings.  Improved  Eas t -West  relat ions also have  made  it 

possible to make  some  progress  on mult i lateral  a rms  control.  However ,  

distinct l imits to cooperat ion and  openness  remain .  M a n y  of the 

suspicions of  the Cold War  persist ,  and  the future  direct ion of Russia 's  

foreign policy is not  clear, even to Russian leaders.  As a result, 

prospects  for fur ther  coopera t ion  and  l imitat ions on nuclear  weapons  

are uncer ta in .  
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Future engagement with Russia (and for the most part with China) 

about nuclear weapons should be guided by the following principles: 

During the current period when a considerable dialogue is possible 

between Americans and Russians in a variety of settings, both 

countries should develop postures and understandings about postures 

that will be relatively robust should there be a period of heightened 

tensions in the future. Nevertheless, long-held suspicions will not 

recede readily and thus the relationship will continue to have 

adversarial elements. Both states will be tempted at times to seek 

advantage, even as they reach for improved stability and are driven by 

pressures to reduce the financial burden of a large nuclear force. 

An i m por t a n t  object ive of the dialogue should be to increase  

transparency and develop mutual understanding of doctrine and 

postures. Secrecy leads to suspicion and also increases the prospect 

of surprises that could be very destabilizing in a crisis. To a 

considerable extent, transparency in nuclear relationships will be a 

function of the underlying political relationship, but efforts to 

promote transparency also can help to improve political relations. A 

better mutual understanding of the benefits and risks of postures 

that are poised for reconstitution should be an important goal of the 

dialogue. A longer-term goal would be the establishment of ground 

rules that would help to make posture changes less threatening, 

particularly in a crisis. 

In this continuing engagement,  striking the balance between the 

risks and the benefits of hedges and reconstitution, and dealing with 

the tension between, for example, security and transparency, 

and survivability and damage limitation, will require coming to a 

deeper common understanding--or at least a better understanding 

of each other's views--about the fundamentals  of deterrence, 

stability, and the roles played by nuclear weapons and defenses in 

security relationships. 
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• The focus  of  effor ts  to con t ro l  nuc l ea r  a r m a m e n t s  needs  to be 

adjusted.  During the Cold War  the  nuclear  re la t ionship  was 

domina t ed  by a compet i t ive  search for advantage,  and when  

advantage seemed impossible or too costly, crude efforts were made 

to define parity. These efforts were narrowly focused on deployed 

strategic forces, and the results of  the Strategic Arms Limitation 

Treaty (SALT) and the Strategic Arms Reductions Treaty (START) 

process were to leave substantial asymmetr ies  in nuclear elements 

that  were not formally controlled; for example, theater  nuclear 

forces, development  and product ion infrastructures, and stockpiles 

of  fissionable materials. In the future, efforts to arrive at agreed 

nuclear relationships should focus on the total nuclear posture,  with 

the recognition that  there will inevitably be asymmetries.  The United 

States should focus its at tention on those elements of  the Russian 

posture of most  concern, much as it has in the CTR Program. In 

particular, the United States should deal more  comprehensively with 

ensuring the irreversibility of  the recent t rends toward lower and 

less threatening forces and developing means  to address the existing 

imbalance  in shor te r - range  nuclear  forces. The United States 

should also seek measures that discourage or manage  competit ive 

reconstitution. A recognition that reconsti tution can be a desirable 

hedge as well as a potential danger  will lead to work towards 

postures that  balance these considerations. 

• Dealing with these subjects will require new modalities for conducting 

the nuclear dialogue. For example, the CTR program and existing 

military and civilian forums for dialogue might  be broadened to 

include issues related to the total posture and to reconstitution. 

Nuclear  A r m s  Contro l  After the  Cold  War 

Unanimity  on the interrelationship of deterrence, arms control, and 

non-proliferat ion never existed during the Cold War. Many have long 

debated the degree to which nuclear weapons were the problem or a 

symptom of the problem, a threat  to the peace or a peacekeeper,  an 

incentive for prol i ferat ion or the reason m a n y  nat ions  did not  
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proliferate.  Considerat ion of ballistic missile defenses added  ano the r  

impor t an t  d imens ion  to tha t  debate.  Often the a rms  control  debate  was 

a surrogate  for different views about  deterrence,  budge t  priorities% and 

relat ions with the Soviet Union. 

A m a j o r i t y  view,  or  at  l eas t  a work ing  plura l i ty ,  neve r the l e s s  

emerged  a round  a s tep-by-s tep  approach  designed to address  specific 

threa ts  to the United States and  its allies, enhance  stability, provide  

m o r e  precise constra ints  with extensive verification, place greater  

emphas i s  on compl iance  enforcement ,  and  shape  political change in 

po ten t i a l  adversar ies .  The  m o r e  c lear ly  a r m s  cont ro l  m e a s u r e s  

suppor ted  the concrete  nat ional  security objectives of  the  Uni ted 

States, the s t ronger  the suppor t  within the  Executive Branch, in 

Congress,  and  among  the Amer ican  people.  

N u m e r o u s  a r m s  con t ro l  t r ea t i e s  we re  conc luded ,  such  as the  

Anti-Ballistic Missile Treaty  (ABM Treaty)  and  Protocol;  SALT II,  

which l imited deployed delivery sys tems by placing limits on ballistic 

missi le warheads  and  a i r - launched cruise missiles; the Threshold  Test  

Ban Treaty  (TTBT), which l imited unde rg round  tests  to 150 kilotons,  

and a new verification protocol  to that  treaty; the Peaceful Nuclem" 

Explosions  Trea ty  (PNET); START I, which reduces  accountable  

deployed strategic warheads;  and  the START II  Treaty,  which calls 

for  e l imina t ion  of m u l t i p l e - w a r h e a d  l a n d - b a s e d  missi les .  O the r  

agreements ,  less formal  than  treaties,  include the  Hotl ine Agreement ,  

the Inc iden ts  at Sea A g r e e m e n t  (INCSEA), the SALT I I n t e r im  

Agreement ,  Agreemen t s  on Accidents  Measures ,  Ballistic Missile 

Launch Notifications,  the  Prevent ion  of Dangerous  Mili tary Activities, 

a Bilateral Verification Exper iment  and  Data  Exchange Related to the  

Prohibi t ion of Chemical  Weapons ,  an Agreement  on Destruct ion and 

Non-Produc t ion  of Chemical  Weapons ,  and  an Imp lemen t ing  Trial 

Verification and  Stability Measures  of  the  Treaty  on the Reduct ion and  

L imi ta t ion  of S t ra teg ie  Offens ive  Arms.  I m p o r t a n t  mul t i l a t e ra l  

t reat ies  and  agreements  comple ted  include the  Limited Test  Ban 

Trea ty  (LTBT), pe rmi t t i ng  only u n d e r g r o u n d  tests;  the  Nue lea r  
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Non-Prol i fera t ion  Trea ty  (NPT); the Biological Weapons  Convent ion 

(BWC); the  Trea ty  on Convent ional  A r m e d  Forces in Europe  (CFE); the  

Vienna Agreements  on Confidence- and  Security-Building Measures  

(CSBMs); the Open  Skies Treaty; and  Chemical  Weapons  Convent ion 

(CWC). Recently, a Comprehens ive  Test  Ban Trea ty  was signed. 

Although m a n y  of  the same  policy differences over  goals, priorities,  

t empo ,  criteria, and  s tandards  in play dur ing the  Cold War  r emain  

today,  changed c i rcumstances ,  new interests ,  expanded  complexity,  

and uncer ta in ty  abou t  measu res  of  mer i t  have  fur ther  f rac tured the 

pol icy c o m m u n i t y .  The  analy t ica l  f o u n d a t i o n  and  b r o a d  pol icy 

cohesion needed  for more  effective a rms  control  af ter  the  Cold W a r  

have not  yet  matured .  Yet, impor t an t  considera t ions  for the  future  of  

nuclear  reduct ions  are becoming  increasingly clear; namely:  

• U.S. and Russian nuclear roles, requirements ,  concerns, and priorities 

differ and are less linked to the forces of  the other than  in the past; 

- Russia and  the  United States no longer  view each o ther  as an enemy,  

and  the  l ikelihood of  war  be tween  t h e m  is current ly  very  low; 

R u s s i a  a n d  the  U n i t e d  S ta t e s  s h a r e  m a n y  ob jec t ives ,  s u c h  as 

reducing the cost of  defense and  insuring the safety, security, and  

control  of  their  weapons ,  but  they  do have  some  different  securi ty 

concerns,  requi rements ,  capabilities, and resources;  

• T h e a t e r  nuc lea r  w e a p o n s  p lay  a m o r e  i m p o r t a n t  role  in Russ ian  

plans  than  in Amer ican  plans; and,  

Russia main ta ins  a larger  nuclear  weapons  inf ras t ructure  and an 

active warhead  produc t ion  base  to suppor t  its nuclear  warhead  

requi rements ,  whereas  the  United States relies p r imar i ly  on backup  

warheads  and  stockpile s tewardship.  
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Over  the  long run,  s u p p o r t  for  poli t ical  r e f o r m  in Russ ia  and  

s t rengthened  U.S.-Russian ties will be  u n d e r m i n e d  by a rms  control  

a r r a n g e m e n t s  tha t  m a y  imply  adversa r i a l  re la t ionsh ips ,  i m p o s e  

rigidity where  flexibility is needed,  or  emphas ize  mutua l  vulnerabi l i ty  

ra ther  than  cooperat ive approaches  to defense. 

Russia and the United States mus t  overcome immedia te  obstacles, such 

as limited resources and ratification difficulties, so that  both countries 

continue to benefit  f rom agreements  previously reached while together  

taking on difficult tasks that  might  offer real improvements  in security. 

The enhanced strategic stability provided by START I and I I  provisions, 

such as the ban  on ICBMs with multiple independent ly  targetable 

re-entry vehicle (MIRV) capability, should be implemented.  The United 

States should continue efforts to reduce the costs and burdens  of 

verif ication,  bu t  not  at a pr ice of  r educed  confidence.  Al though 

unilateral defense decisions can shape mutual  restraint  and formal  

treaties are not "always fire appropr ia te  toot to achievc national security 

objectives,  a process  of  dialogue in depth,  jo in t  deve lopmen t  of  

restraints, and close consultation with legislatures, including obtaining 

consent  to t reaty ratification when long- term commi tmen t  is needed, can 

be vital to the achievement  of  measures  that  actually enhance mutual  

security, build confidence in cooperat ion,  and  encourage the t rue 

openness  and democrat ic  practices that  will be the foundat ion of closer 

bilateral relations. Strategic nuclear warheads  have been reduced to 

levels at which other  force elements  need to be considered more  closely. 

At reduced levels, greater  at tention mus t  be given to theater  and 

non-deployed weapons,  and reversibility in general. 

Thea te r  nuclear  weapons  can be used in strategic roles and  vice versa,  

especia l ly  in non -S t r a t eg i c  I n t e g r a t e d  O p e r a t i o n s  Plan (SIOP) 

sccnarios,  which are the p r e d o m i n a n t  scenarios with the end of the 

Cold War.  At reduced levels, a symmet r i e s  in forces and  infras t ructure  

can be  increasingly significant.  At reduced  levels, conf idence  in 

compl iance  mus t  be  greater.  
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Russia and  the Uni ted States m a y  benef i t  f rom a new approach  to 

nuclear  a rms  control.  Building on the  improved  verif ication and  

stabilizing measures  agreed to in START, a new approach  migh t  

provide,  for example,  a ceiling on total  deployed warheads ,  both  

strategic and  theater .  This ceiling, in turn,  migh t  also provide (1) a cap 

on deployed strategic warheads  at START levels, within an overall  l imit  

on total  stockpile warheads ,  bo th  strategic and  thea te r  as well as 

deployed and  non-deployed,  and  (2) verifiable controls  on produc t ion  

and  total  numbers ,  so tha t  warhead  d i sman t l emen t  could actually 

reduce  inventor ies  r a the r  than  be  a symbol ic  measure .  Such an 

in tegra ted  approach  to in tercont inenta l  and  o ther  types of  nuclear  

weapons  would pe rmi t  bo th  Russia and  the  Uni ted States grea ter  

f r eedom to adjust  thei r  own forces to their  own needs, build grea te r  

confidence in each o ther  and  in the a rms  reduct ions  negotiated,  and  

enhance  coopera t ion  on o ther  objectives such as the fissile mater ia l  

cutoff. Significant nuclear  a rms  control  beyond  START I I  will require  

ma jo r  i m p r o v e m e n t s  in verification, but  mee t ing  the  high verif ication 

s tandards  necessary  requires  overcoming several  p rob l ems  which have  

becom e  more  vexing with the end of the Cold War.  

Verification technologies and procedures  have  advanced  significantly. 

However ,  a rms  control  has  m o v e d  into areas  in which the  verif ication 

challenges are increasing at the same  t ime  as to lerance  of the  costs of  

Nat ional  Technical  Means  of  Verification (NTM) and the bu rdens  of  

on-si te moni tor ing  are declining. 

Confidence in intrusive verification measures  and  in the  revolu t ionary  

use of  sanct ions to enforce compliance,  as in Irac b has  given way to 

fears tha t  e i ther  or  both  m a y  be insufficient a n d / o r  unsusta inable .  

Expectat ions tha t  technical  verification advances  and  grea ter  openness  

would be s imply  addit ive have p roven  unrealist ic  as t r anspa rency  

m e a s u r e s  are  increas ingly  advoca t ed  as subs t i tu t e s  r a t h e r  t h a n  

complemen t s  to verification. Increasingly,  issues of  compl iance  are 

difficult to press  against  nat ions  with w h o m  the United States seeks 

and is achieving b roade r  diplomatic,  economic,  and  cultural  ties. 
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Oversight of negotiation and implementat ion of arms control has 

declined as the novelty of new treaties and agreements  has worn  off. 

Internat ional  and domestic pressure for next steps may be greater 

than  warranted by incomplete, inadequate,  or delayed implementat ion 

of past  measures  or  by achievement  of condit ions necessary to 

move forward. Traditionally, Russia has shown great interest in 

ballistic missile defenses but  today feels resource-constrained and 

technologically disadvantaged. Reopening a dialogue with Russia on 

cooperat ion in this area could enhance the security of both nations. 

Frustrat ion with the difficult and t ime-consuming efforts necessary to 

achieve meaningful  arms reductions that meet  high s tandards for 

stability and verifiability will increase pressure  for informal  or 

symbolic measures. Even if these measures should prove to be harmless 

in and of themselves, they can delay or preclude real improvements  

in international security and, therefore, should be resisted. 

The Nuclear Relationship With Other Nations 

During the Cold War  the bipolar strategic relationship with the Soviet 

Union dominated U.S. nuclear planning. Largely as a result of efforts to 

cap the arms race, the United States fell into a relationship termed "par- 

ity" that was misleading. Because "parity" applied only to the relationship 

between the strategic forces of the two superpowers and was denominat-  

ed in terms of deployed launchers, left out of the equation were theater 

nuclear forces, weapons that were not deployed on forces on line, and all 

of the infrastructure that backed up the nuclear force. 

In designing and maintaining the U.S. total nuclear posture, planners  

must  take into account impor tant  other nuclear and WMD states that  

were not as prominent  in U.S. thinking during the Cold War. The U.S. 

posture must  be sufficient to deter /dissuade China and rogue states 

even while it meets the above criteria v i s a  vis Russia. This will require 

the maintenance of clear superiority in total nuclear posture relative to 

any one or possible coalition of these states. The Cold War  terms 

"parity" and "superiority" no longer capture this increasingly complex, 

mult i-dimensional  relationship. The U.S. nuclear posture must  be 
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capable  of  contr ibut ing to deterrence,  including dissuasion,  as def ined 

in the new parad igm.  At the same  t ime  the  Uni ted  States m u s t  take into 

account  the fact tha t  the old, m o r e  narrowly defined re la t ionship tha t  

character ized the Cold W a r  still re tains  some  political significance. In 

o ther  words,  how the United States appears ,  relative to o ther  states, in 

t e rms  of visible measures ,  such as deployed warheads ,  does have  

significance politically. Nevertheless ,  the United States should  strive, 

over  t ime,  to encourage b road  internat ional  acceptance  of a more  

sophis t icated m easu re  to evaluate strategic relat ionships  a m o n g  states. 

Nuclear Relations With Allies 

The U.S. nuclear  re la t ionship with allies and  o ther  fr iendly s ta tes  is 

com p l ex  and  mul t i - f ace t ed ,  ref lec t ing  the  va r i e t y  of  pol i t ica l  

re lat ionships  that  the Uni ted States has  with such nat ions  a round  the  

world. However ,  it is possible to dist inguish several  categories of  

nuclear  relat ionships.  First, the re la t ionship with its two t radi t ional  

nuclear  allies, the Uni ted Kingdom and France, differs f rom tha t  with 

non-nuc lear  allies. Nuclear  re lat ionships  also differ be tween  states tha t  

have formal  securi ty ties to the Uni ted States (e.g., NATO states, J apan ,  

Korea) and  those that  do not. Finally, a m o n g  the  large body  of  s tates 

with which the United States has  no formal  securi ty  alliance, nuclear  

relat ions range f rom very close, where  states are seeking U.S. nuclear  

assurances ,  to quite contentious,  with states tha t  are dr iven pr imar i ly  

by the urge to e l iminate  nuclear  weapons.  

In  m a n y  instances these nuclear  relat ionships provide  a de te r ren t  to 

aggression, and thus  have been,  and  remain ,  a source of  stabil i ty in 

bo th  Europe  and  Asia. The U.S. nuclear  umbre l la  also is an impor t an t  

c o m p o n e n t  of  non-prol i fera t ion  policy, for  s ta tes  tha t  feel secure 

unde r  the U.S. umbre l la  are less likely to seek independen t  nuclear  

capabilit ies.  A ma jo r  challenge for  the United States in the post-Cold 

War  era  is to re ta in  the  credibil i ty of  U.S. secur i ty  guaran tees ,  

including the nuclear  componen t ,  even while the United States reduces  

overseas  force deployments ,  as well as the  emphas i s  on nuclear  

weapons  in Amer ican  strategy. 
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Nuclear Allies 

For fifty years the United States and the United Kingdom have enjoyed 

a special nuclear relationship in the areas of  nuclear policies and 

programs.  The U.tC has drawn heavily on U.S. technology, product ion 

base, and test facilities in developing its own nuclear force. The U.S. 

and the U.K. have worked closely in developing NATO nuclear  

doctrine, and Britain, like the United States, commits  nuclear forces to 

NATO defense. France has relentlessly pursued a more  independent  

course, developing and testing its own weapons and delivery systems 

and  remaining apar t  f rom NATO defense planning,  part icularly 

nuclear planning. However, the British and the French have much in 

common.  Both have been cutting back their nuclear forces since the 

end of the Cold War, and will rely in the future on smaller, modern,  

sea-based deterrent  forces. Both states are determined to maintain 

their nuclear deterrent  indefinitely and have made plans to do so. Both 

want  to keep out of strategic arms negotiations, at least until the 

United States and Russia reduce their forces to much lower levels. 

Finally, both nations acknowledge that  despite their ambit ions to 

retain an independent  nuclear capability, the U.S. nuclear deterrent  is 

impor tant  to their own security. Neither would feel comfortable if the 

United States were to eliminate or weaken seriously its deterrent.  

Non-Nuclear Allies 

Non-nuclear  allies of the United States include the NATO countries, 

Japan,  South Korea, and Australia. The United States has security 

treaties with all of these countries, and while nuclear weapons  are not  

ment ioned explicitly in any of these treaties, they encompass  an 

impor tan t  aspect of the guarantee  to come to the defense of a 

t h r ea t ened  non -nuc l ea r  ally, employ ing  all necessary  m e a n s - -  

including nuclear weapons. These nuclear assurances have provided 

and continue to provide a powerful deterrent  to any form of aggression. 

They continue to be valued by U.S. allies, even though the threat  of 

aggression has diminished. One indication of the importance that  

other  states still attach to U.S. nuclear guarantees is the desire of many  
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central European countries to join NATO. Of course, there are many  

motives behind the interest in joining NATO, but  the security offered 

to NATO members  by the link to U.S. nuclear forces is a potent  driver. 

U.S. nonproliferat ion objectives should also be a consideration in 

shaping the U.S. nuclear posture to provide assurance to non-nuclear  

allies in the future. Several of these allies have the capability t o  

develop their  own nuclear  forces. J a p a n  and Ge rmany  are the 

most  p rominent  examples, but  both South Korea and Taiwan have 

substantial industrial capabilities, and once started incipient nuclear 

programs.  Even neutral Sweden and Switzerland once considered 

developing i ndependen t  nuclear  capabilities. In the past,  these 

countries were deterred by the cost and by the political liabilities 

associa ted  with an i n d ep en d en t  nuclear  force. They  also were 

encouraged to forego the costs by the knowledge that  U.S. security 

guarantees (or in the case of the neutrals, the stability that  resulted 

from guarantees to others) obviated the need for an independent  

deterrent.  It is impor tant  that  the United States conduct  its overall 

security policy in such a way that  none of these non-nuclear  states 

feels it necessary  to pursue  i ndependen t  nuclear  p rograms .  Of 

particular importance is the maintenance  of a credible deterrent,  and 

the continuation of  a nuclear dialogue with key allies so that  they can 

be assured that  any U.S. decisions about  nuclear forces take into 

account  their views and concerns. Planners must  make every effort to 

avoid surprises if changes in nuclear posture must  be made. The main 

features of the new nuclear paradigm and its impact  on extended 

deterrence need to be fully discussed with key allies. 

Other States 

The U.S. nuclear relationship with other  non-nuclear  states covers a 

broad spectrum ranging from close security ties with countries like 

Israel to a continuing contentious nuclear relationship with some of  

the "non-aligned" states. Most of these states have had less concern 

with nuc lear  th rea t s  than  have the NATO allies and  J apan .  

However, even states with no formal security relationship with the 
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United States benefit  f rom so-called positive nuclear assurances. 

While the end of the Cold War  has altered the urgency of these several 

nuclear guarantees,  they remain important .  Where a security threat  

exists, such guarantees can contribute to a sense of security that  helps 

to discourage proliferation. 

At the same time, some non-nuclear  states center their nuclear policies 

on a strong desire to limit the importance of, and eventually to 

eliminate, nuclear weapons. These states have pressed the nuclear 

powers to adopt  negative security assurances and commitments  to 

further  nuclear d isarmament  in return for their agreement  to remain 

non-nuclear  states. Many of these states seem to be driven to diminish 

the stigma of  their non-nuclear  status by pressing the nuclear states to 

reduce their inventories as rapidly as possible. The movement  to curb 

nuclear weapons is particularly influential in large international  bodies 

like the UN Disarmament  Committee,  the Geneva-based Committee on 

Disarmament ,  and the periodic NPT review conferences, where a few 

commit ted  states can often influence the indifferent by appealing to the 

unity of the small powers or emphasizing the claimed inequity of the 

global nuclear regime. The United States and other  nuclear-weapon 

states often find themselves in a minori ty in these bodies. As a result, 

most  multilateral treaties dealing with nuclear weapons reflect a 

compromise  between the desire of the nuclear-weapon states and their 

closest allies to retain a viable deterrent  and the desire of  many  

non-nuclear  states to minimize the significance of nuclear weapons.  If  

the United States is to retain a viable nuclear deterrent  in the future, it 

will have to continue to defend, in international bodies, the importance 

of nuclear weapons to regional stability and non-proliferation. 

The Role of Nuclear Weapons in Deterring CW and BW 

The United States has consistently declined to adopt  an unequivocal 

policy of  "no first use" of nuclear weapons.  Current  U.S. policy is based 

on two, seemingly contradictory,  propositions. On the one hand, the 

United States is pledged not  to use nuclear weapons first unless (1) the 

state attacking the United States or its allies or its military forces is 
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nuclear capable, (2) the state is not  a party in good standing under  the 

NPT, or (3) the state is engaged in a conflict where it is supported by a 

nuclear state. On the other  hand, U.S. officials on several occasions 

have made  it a point not  to rule out the use of  nuclear weapons in 

retaliation for use of  chemical and biological weapons against the 

United States, its forces, or its allies. This does not  mean  that  a nuclear 

response is necessarily the first line of  defense against such an attack 

or that  nuclear weapons would inevitably be used, even to a t tempt  to 

destroy biological and chemical facilities and stocks. However,  U.S. 

policy at tempts to make clear that  no state can plan on the use of 

chemical or biological weapons without  having to take into account  the 

possibility of a nuclear response by the United States. Not only does 

this help to deter use when a crisis looms, but such a stance also can 

play a role in dissuading states f rom acquisition of  a new capability or 

expansion of  an existing capability. 

In some cases, it should be noted, ambiguity in declaratory policy may 

be perceived as an exploitable lack of  commi tment  on the part  of 

the United States. In such cases, where the challengers are cost- and 

risk- tolerant, deliberate U.S. ambiguity may  need to be replaced by 

greater clarity regarding the U.S. deterrent  threat. However, such 

clarifications can be made privately and specific to the situation 

without  compromis ing a broader  policy of  calculated ambiguity and 

flexibility. The United States should be prepared to communicate ,  fully 

and effectively, to an enemy that  it is in jeopardy  with regard to 

potential U.S.-nuclear use if that  actor resorts to biological or chemical 

weapons.  At the same time, the overall posture of  the United States 

needs to be able to support  such a declaratory policy. One element of 

the posture is a defense that  is capable of dealing with chemical and 

biological weapons. Another  is the ability to retaliate in a credible and 

proport ional  way, if necessary, with nuclear weapons. 

Nuclear Deterrence and  Proport ional i ty  

Recent discussions of  the deterrent  role for nuclear weapons have 

focused on the relative lethality of  conventional,  chemical, biological, 
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and  nuclear  weapons .  Their  relative lethali ty is impor tan t ,  it is said, 

because  U.S. deterrence  th rea t s  should be  p r o p o r t i o n a l  to the th rea t  

they are in tended to deter.  I t  is a rgued tha t  because  nuclear  weapons  

are more  lethal than  the  others,  they are " inappropr ia te"  for  the  

de ter rence  of any threa ts  o ther  than  nuclear.  F rom this perspective,  

nuc lea r  de t e r r ence  would  not  be  appl icab le  to conven t iona l  or  

chemical  threats .  Such an in te rpre ta t ion  of propor t ional i ty  could also 

call into ques t ion  the  app rop r i a t enes s  of  nuclear  de te r rence  for  

biological weapon  threats  (al though BW lethali ty m a y  be  considered 

comparab l e  to nuclear) .  This a r g u m e n t  fails bo th  historical  and  

practical  tests.  

First, the suggested requ i rement  for "propor t ional  threats"  certainly is 

a mis in te rpre ta t ion  of the  Jus t  War  Doctr ine where in  propor t ional i ty  

concerns  the re la t ionship be tween  ends and  means ,  not  the  relative 

lethali ty of  the  respective force postures .  A requ i remen t  for  s y m m e t r y  

be tween  U.S. de te r ren t  threa ts  and  the  opponen t ' s  forces would be  

unpreceden ted  and would pose a r isk of unde rmin ing  deterrence  

effectiveness.  NATO's  "Flexible Response"  doctr ine,  for  example ,  

included the  opt ion for  nuclear  escalat ion by  NATO, tha t  is, "first use." 

The absence  of s y m m e t r y  in NATO's l~lexible Response  doctr ine in this 

regard appears  to have  prec luded nei ther  the  necessary political 

consensus  for  its decades- long acceptance  nor  its value as a deterrent .  

In  addition, effective deterrence threats  against  r isk-prone and cost- 

tolerant  opponents  may  have to be  deliberately asymmetrical .  There is 

evidence, for example,  suggesting that  implicit U.S. nuclear deterrent  

threats  were effective in influencing Saddam Hussein during the Gulf 

War, where conventional threats  were not. Implicit  nuclear threats  in 

this case were asymmetr ical  to the chemical threat  faced by the coalition; 

they also were the key to the deterrence of I raq 's  use of chemical 

weapons,  according to senior Iraqi mili tary and civilian officials. 

In  short ,  the United States should not  restrict  its appl icat ion of nuclear  

deterrence  to symmetr ica l  threa ts  in the  future.  Doing so would 
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represen t  a gross dis tor t ion of the propor t iona l i ty  s t andard  of  the  Jus t  

War  Doctrine, and likely u n d e r m i n e  the  prospects  for  de te r rence  

"working" in crises involving r i sk-prone  and  cost - to lerant  opponen t s  

a r m e d  with CBW a n d / o r  enjoying local conventional  force advantages .  

That  said, this  is not  an a rgumen t  for  a carte blanche approach  to using 

or th rea ten ing  to use these  weapons .  They have  been  and  remain  

weapons  used to deter  the mos t  serious of  threats .  

The Future  Role of  Missi le Defenses 
in Relat ion to Of fens ive  Forces 

I t  seems  certain tha t  active defenses will play a growing role in U.S. 

s t ra tegy and in the  s t ra tegy of others  in the  early decades  of  the 

next  century.  Precisely how the role of  defenses  will evolve depends  

on developing technology as well as the pol i t ical-mil i tary dynamics  

tha t  unfold in the years  leading to 2010 and into the subsequen t  

period.  Before 2010, there  is likely to be  a revolut ion in space  

s y s t em  archi tec tures ,  dr iven by  rap id ly  improv ing  commerc i a l l y  

available technology. Space systems,  built  for civilian use, will have 

inherent  mil i tary  applications.  By the s ame  token,  the U.S. mil i tary  is 

l ikely to b e c o m e  increas ingly  d e p e n d e n t  on s p a c e - b a s e d  assets ,  

including communica t ions  satellites that  are built  for, and  used by, 

the commerc ia l  sector. Grea ter  emphas i s  will need to be  placed on 

the  p r o t e c t i o n  of  s p a c e - b a s e d  asse t s  f r o m  such t h r e a t s  as 

e lect romagnet ic  pulse (EMP), for example ,  f rom one or more  nuclear  

weapons  de tona ted  as par t  of  an asymmet r i ca l  s t ra tegy against  the 

United States and  its allies a n d / o r  coali t ion par tners .  By 2010,  

deployed thea te r  missile defenses,  and  possibly a nat ional  missi le 

defense  system, will be great ly  enhanced  by  ma jo r  technological  

advances  in space  sys tems.  These  advances  will include r e m o t e  

sensing and  communica t ions  data  tha t  will be  available to bo th  

U.S. commerc ia l  and  mil i tary  users,  and  to U.S. allies and adversaries.  

Such technologies  will provide  the potent ia l  for global defenses,  

including the defense of  the United States. Technologies  will become  

increasingly widespread  for boos t -phase  in tercept  at a t ime  when  the 
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r equ i remen t  for such defensive sys tems as par t  of  the U.S. de ter rence  

concept  will grow. 

As the  t echno log ies  t ha t  s u p p o r t  miss i le  de fense  i m p r o v e  and  

proliferate,  the Uni ted States will have  to take more  fully into account  

de fenses  in des ign ing  a fu tu re  d e t e r r e n c e  s t ra tegy.  The  denia l  

c o m p o n e n t  of the deterrence  concept  in the  pa rad igm outl ined earlier 

will grow. The increase in the n u m b e r  and  types of  actors  capable  of 

str iking U.S. allies and  coalit ion par tners  within regions of  impor tance ,  

f r o m  N o r t h e a s t  Asia to Sou thwes t  Asia a n d  Europe ,  a l r eady  

unde r sco re s  the  need  for  robus t  t hea t e r  missi le  defenses .  Such 

defenses are required initially as an adjunct  or  supp lemen t  to offensive 

forces. The Uni ted States needs  thea te r  missile defenses because  it 

cannot  be  sure that  the  th rea t  of  retal iat ion will always work  against  

regional s tates which, in some ci rcumstances ,  m a y  not  be  de te r red  by 

the th rea t  of retaliation. Once developed and  deployed,  defenses will 

also contribute to deterrence. These defenses mus t  be sufficient to protect  

U.S. mil i tary  forces deployed to such a region, while also protect ing the 

popula t ion  and  the mil i tary assets of  al l ies/coali t ion par tners .  

The growing range and  accuracy of the  ballistic missile threat ,  coupled 

with WMD proliferat ion,  will enhance  the  need for effective defenses 

against  WMD not  only within the thea te r  of  operat ions ,  bu t  also 

beyond  the immedia te  region. As a result, the United States mus t  be  

p repa red  to deter  missile at tacks against  allies and  coalit ion par tners ,  

as well as the Uni ted  States itself, emana t ing  f rom regions in which the 

Uni ted States has  impor t an t  interests.  

For  regional  s tates seeking a decisive advantage,  and  as par t  of an 

asymmetr ica l  s t ra tegy against  the Uni ted States, their  W M D - a r m e d  

ballistic missiles could be seen as weapons  of first  resort .  The U.S. 

concept  of deterrence  will need  to take account  of  the  need to deter  

such first use within and  beyond  the region of conflict. It  will be  

necessary to provide  missile defenses adequate  bo th  to deter  at tacks 

and to p reven t  b lackmai l  threa ts  to the  United States. Specifically, this 
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means  an initial capability to defeat with high confidence several dozen 

RVs from regional states, targeted against the United States itself. I t  

also means  that  the United States should not accept the establishment 

of a mutual  assured destruction relationship with any future peer 

compet i tor  or regional state. In other  words, the United States should 

embrace a deterrence concept that  incorporates defense sufficient to 

discourage or deny such a power the means to strike the United States 

or its allies and coalition partners.  

While we do not  projec t  a d e f e n s e - d o m i n a n t  wor ld  in which  

nuclear weapons would no longer be required as a basis for deterrence, 

defense will become a greater element in the deterrence equation as 

the United States moves into the early years of  the next century. 

Although it is difficult, at this time, to project the extent and the 

pace of  any  such t rans i t ion ,  the  in t roduc t ion  of  boos t -phase ,  

space-based  intercept  systems will have impor t an t  implicat ions  

for deterrence. 

As the nation moves toward a deterrence concept that  increasingly 

emphasizes a defensive component ,  planners  will face impor tan t  

questions in any transition to robust  defense. The key to managing an 

offense/defense transit ion will lie in evolutionary, rather than abrupt,  

change. Defensive systems, once deployed, will need to be upgraded on 

a cont inuing basis, in t andem with necessary strategic offensive 

modernizat ion based on two essential considerations: (1) the need on 

the part  of the United States to deploy missile defenses sufficient to 

prevent  or, if necessary, counter  the use of offensive systems, and (2) 

the ability to respond with devastating retaliatory strikes designed to 

destroy appropriate  military targets if WMD are used against the 

United States or its allies or coalition partners.  The specific defensive 

and offensive components  of such a deterrence concept  will be driven 

by political and military, as well as technological, factors that  will 

become evident in the years ahead. 
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Sustaining Public Support 

Unless  the  r e q u i r e m e n t s  for nuc lear  w e a p o n s  and  the i r  un ique  

contr ibut ion to U.S. nat ional  securi ty s t ra tegy are b road ly  unders tood  

and  accepted by  the public, it will be  impossible  to secure the resources 

necessary to sustain them.  Like the  other  e lements  of  U.S. defense 

capabilities, nuclear  weapons,  including all of  the e lements  of  the total 

force pos ture  set for th in our  new paradigm,  will compete  for l imited 

nat ional  resources.  This, in turn,  requires  a sys temat ic  effort  by U.S. 

pol icymakers  and legislators to explain the underlying rat ionale and 

context  for U.S. nuclear  policies. Such an effort  mus t  include a renewed 

educat ional  campa ign  a imed  at the genera t ion that  is growing up 

outside the shadow of the  Cold War.  Otherwise,  the essential  role tha t  

nuclear  deterrence  has  played in main ta in ing  the peace  for half  a 

century,  together  with its role in the t r ans fo rmed  global set t ing of the  

early 21st Century,  is likely to be  lost and the ability of the  Uni ted  Statcs 

to shape  the  world  of  the future  substant ia l ly  reduced.  
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A N N E X  

Implications of the New Nuclear Paradigm 

The new deter rence  pa rad igm suggested in this p a p e r  contains  a 

cont inuing role for  nuclear  weapons  for  the  foreseeable  future.  There  

are implicat ions for  all aspects  of  the nuclear  posture .  Policy, forces 

and  operat ions,  infrastructures ,  and  the  stockpile m u s t  be  designed so 

tha t  the United States can respond  quickly and  flexibly to changing 

c i r cums tances - -bo th  threa ts  and  opportuni t ies .  Several impl icat ions  

will need to be  addressed  in more  detai led fashion. 

Policy Analysis 

Policy guidance should be  fur ther  developed in the  following areas:  

• Reversibility, reconst i tut ion,  and  hedging. Dealing with the  tension 

b e t w e e n  m a i n t a i n i n g  hedges  and  l imi t ing  revers ib i l i ty  will 

require  be t te r  unders t and ing  of  the relat ionships  a m o n g  warn ing  

(intelligence and  t rea ty  moni tor ing)  and  response  capabili t ies of  

forces and  infrastructures .  

• In f ras t ruc ture  planning.  During the  Cold War,  aggressive m o d e r n -  

ization de t e rmined  DoD and DOE infras t ructure  requi rements .  

A dif ferent  p lann ing  basis  is now n e e d e d - - a  s t r a t egy  for  the  

in f ras t ruc tu re - - tha t  takes  dissuasion and  response  to changing 

c i rcumstances  into account.  

• As t e c h n o l o g i c a l  c apab i l i t i e s  m a t u r e  a n d  w o r l d  c i r c u m s t a n c e s  

change, the  roles of  active defense  need  to be  be t te r  unders tood ,  and  

policy revised accordingly. 

• Defense dominance  and  the  t ransi t ion to defense dominance .  
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• The requirements  for deterrence of China. 

• Nuclear weapons requirements in dealing with proliferation of WMD. 

Nuclear Operations 

Policy guidance should take into account  the following: 

Deterrence is designed to influence the decisions of other  states. For 

U.S. deterrence to be credible, force capabilities, deployments,  and 

plans must  convey the message that  they can and will be employed. 

The United States cannot  rely on token capabilities or phan tom 

plans or threatened actions that  would be self-deterring. 

The United States needs to plan on countering deterrence by states 

that  will seek to offset U.S. conventional superiority by using WMD. 

Attempted covert attacks on the continental  United States with 

WMD cannot  be ruled out in the t ime period under  consideration. 

• The United States needs to maintain options for the measured  and 

flexible employment  of nuclear forces. 

• The United States needs to maintain ready and rapidly deployable 

nuclear forces to deter /dissuade potential threats f rom rogue states. 

• The United States needs to maintain a cadre of personnel highly 

trained in nuclear planning and operations. 

Nuclear weapons will continue to play an important  role in deterring 

chemical and biological threats to the United States, to U.S. allies, 

and to U.S. forces overseas, al though there are other means  as well. 

The United States needs to improve intelligence on regional states 

and non-state  actors, with a view to unders tanding what capabilities 

are needed to deter. 

2.48 



Nuclear Strategy and Policy 

Nuclear Infrastructure 

The following implicat ions should be  addressed  in fu ture  policy: 

In  the new paradigm,  the ma in t enance  of inf ras t ructure  should be  

seen as a vital pa r t  of  force pos ture  in light of  its indispensable  role 

in nuclear  force reconsti tut ion.  

T h e  R&D a n d  p r o d u c t i o n  b a s e  ( a n d  t h e  s k i l l e d  p e r s o n n e l  

suppor t ing  it) mus t  be p lanned  so tha t  the  United States can 

r e spond  to new or changing threa ts  in a t imely fashion. Specifically, 

this means  being able to res tore  product ion  and  dep loyments  and  

develop new capabilit ies at least  as rapidly as Russia or  any  o ther  

potent ial  compet i tor .  

At the same  t ime,  the  United States should be  p repa red  to adjust  

capabili t ies to respond  to genuine  oppor tuni t ies  to reduce tens ion 

and  confrontat ion.  However ,  any  such ad jus tments  should main ta in  

hedges should the political s i tuat ion again change. 

Nuclear Stockpile 

Because stockpile expans ion  and  modern iza t ion  will no longer  be the 

principal  dr iver  of  planning:  

• The capabil i ty to modern ize  and expand the stockpile in a t imely 

fashion needs to be  mainta ined,  not jus t  for years  but  for decades.  

Relevant  agencies mus t  retain and  develop the capabil i ty to certify 

the safety and  reliability of  the  stockpile wi thout  unde rg round  

testing. At the s ame  t ime,  the  ability to r e sume  unde rg round  test ing 

in a t imely fashion mus t  be  mainta ined.  

• Policies, procedures ,  and criteria need to be  developed to assess if  

and when  adequate  confidence in the stockpile cannot  be  retained 
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without  testing, and  these  d e m e n t s  should be  widely unders tood  by 

the  relevant  agencies, Congress,  the public, and  the in ternat ional  

communi ty .  

• T h e  c o n c e p t  o f  a n u c l e a r  s t o c k p i l e  s h o u l d  i n c o r p o r a t e  n u c l e a r  

mater ia ls  as well as weapons.  

New m e c h a n i s m s  and  procedures ,  involving bo th  DoD and  DOE, 

will be  needed  to plan and manage  the total  stockpile of  weapons  

and material .  

Finally, there  m u s t  be  detailed es t imates  of  the costs associated with 

main ta in ing  the total force pos ture  required by  the new pa rad igm set 

for th  in this paper .  
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The Emerging Security Setting: 
Implications for Nuclear Weapons and Deterrence 

Looking to the Future 

There  are some  t r ends  tha t  can be  an t ic ipa ted  with  reasonab le  

cer ta inty for  a longer per iod of t ime (e.g., demograph ic  t rends)  and 

others  tha t  are hazardous  to forecast  beyond  next week (e.g., will there  

be a new war  in the Persian Gulf?.). Here  we identify some  of the  key 

var iables  tha t  might  change be tween the mid - t e rm  (1998-2010) and  

the longer t e r m  (2010 to 2025): 

Although the challenges tha t  the Uni ted States is likely to confront  

in the coming decades  are unlikely to be  on the grand scale of the 

Cold War,  their  n u m b e r  and  diversi ty still will place a substant ia l  

burden  on U.S. ingenuity and  resources.  Although it is impossible  

to forecast  jus t  wha t  those  challenges m a y  be, an under ly ing  

assumpt ion  of this repor t  is that  the Uni ted States will, of  necessity, 

cont inue to play a leading role in shaping the in ternat ional  securi ty 

envi ronment .  
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Although the Uni ted States will cont inue to be  the p r e d o m i n a n t  

world  power,  it could be chal lenged by  one or more  peer  compet i to rs  

dur ing the first quar te r  of  the  coming century.  

• T h e  U n i t e d  S t a t e s  will  r e m a i n  d e e p l y  e n g a g e d  in t h e  w o r l d - -  

economically,  culturally, politically, and  mil i tar i ly-- for  at  least  the 

next  several  decades.  After  that,  the U.S. political and  mil i tary  role in 

the world  will be  less certain, if only because  U.S. leadership,  public 

att i tudes,  and overall  capabili t ies relative to peer  compet i tors  at  tha t  

t ime  will p robab ly  change in an as yet  unknown  way. 

Jus t  as U.S. securi ty  concerns  d e m a n d e d  a high level of  s trategic 

engagemen t  dur ing the Cold War,  U.S. economic,  commerc ia l ,  and 

political interests  in the 21st Century  will cont inue  to require a 

substant ia l  c o m m i t m e n t  of  resources  and  energy to preserve  the 

safety and  well-being of the United States and  the  stabil i ty of  the 

in ternat ional  communi ty .  In fact, U.S. leadership  will be  even more  

essential  to de ter  would-be  aggressors  and  to reassure  allies in an 

age of  uncertainty.  

Reasonably  accurate  forecasts  about  the  technologies that  will be 

critical to nat ional  securi ty can be made  for the next  decade or  so 

(e.g., in format ion  technologies)  and  even abou t  thei r  diffusion. After 

that ,  project ions about  what  will be  key technologies  and  how far  

and  rapidly they  will sp read  are far  more  uncer ta in .  Increasingly,  

the  U.S. defense technological  and  industr ial  base  is pa r t  of  the 

global economy,  and  therefore  is a subset  of  a de facto global 

de f ens e - i ndus t r i a l  ba se  in which  fu tu re  mi l i t a r i ly  app l i cab le  

technologies m a y  leave existing technologies  far  behind.  

In  t he  n e x t  d e c a d e  or  so s t r a t e g i c  d e f e n s e s  will be  b a s e d  on 

technologies tha t  are famil iar  today.  Thea te r  defenses  will grow in 

size and  sophist icat ion.  Area defenses with substant ia l  capabil i t ies 

aga ins t  smal l  a t t acks  will be  feasible.  However ,  defenses  are  

unlikely to replace dominan t  offenses before  2010. In the per iod 
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after  2010, the  possibil i ty of  dominan t  defenses will exist, a l though 

whether  they  are deployed and  how effective they  will be  depends  

on political decisions about  both  offenses and defenses tha t  are yet  

to be  made.  

In  the  nex t  severa l  yea rs  E u r o p e  will be  m o v i n g  s lowly t o w a r d  

greater  cohesion and  the geographic  expans ion  of the idea of 

"Europe."  This t rend  could lead in the  longer  run,  on the  one hand,  

to a much  m o r e  uni ted Europe  or, on the  other,  a recognit ion tha t  

unification has  distinct limits. 

For  at leas t  the  next  decade  Russ ia  is l ikely to r e m a i n  rela t ively 

weak  economically,  and  this will affect Russia 's  mil i tary s trength.  

After that,  the possibil i ty of  a resurgent  Russia is far  more  likely. 

Of course,  politics in Russia could change at any  t ime.  Russia has  

rebounded  f rom various setbacks in the  past ,  as in the mon ths  

following the invasion of the  Soviet Union by  G e r m a n y  in 1941 and  

in the  years  af ter  World  War  II,  when  the  Soviet Union b e c a m e  a 

global superpower .  

China is likely to be  an ever s t ronger  and  more  influential regional  

power  in the next  decade. Beyond that ,  China will p robab ly  become  

a global power  and  peer  compet i tor .  

K o r e a  will  r e m a i n  d i v i d e d  fo r  s o m e  u n c e r t a i n  p e r i o d  in to  t he  

future ,  bu t  at somc  po in t  it is l ikely to be  unified.  The  key  

quest ion tha t  cannot  be predicted is when  this unification will occur  

and  whether  by force or peacefully. 

Similarly,  Ta iwan  m a y  re t a in  its p r e sen t  s ta tus ,  and  China  m a y  

eschew the use  of  force against  Taiwan for some  unknown  period 

of t ime,  pe rhaps  a few years,  pe rhaps  many.  In the longer  run  

Taiwan m a y  ei ther  assert  independence  m o r e  vigorously (and be so 

perceived in the world  communi ty )  or  China m a y  move  to unify 

Taiwan with China, quite possibly by  force. 

2 . 5 2  



Nuclear Strategy and Policy 

• The weal th  gap be tween  Nor th  and  South  will pers is t  for  some  

decades. However, this will begin to narrow unevenly (probably 

sooner  in most  of  South America than in most  of Africa). The 

consequences of this t rend are uncertain but  likely to be important .  

I f  South America (and Brazil and Argentina in particular) experi- 

ences major  progress toward modernizat ion in the early decades 

of  the 21st Century,  the basis for  regional powers  will have 

been s trengthened with uncertain implications for major  power 

relationships in South America. 

• The Middle East will remain a source of friction for the indefinite 

future. A comprehensive Arab-Israeli  set t lement is not  likely in the 

near term. Other tensions within the region will persist. 

• Among  the growing number  of  actors in the world of  the early 21st 

Century will be fundamental is t  and other groups inclined with 

varying levels of fanaticism. Some such entities will be states. Others 

are likely to include sub-state, non-state,  and s tate-supported actors 

in possession of military capabilities based on a spec t rum of 

technologies, including WlVID. 

The number  of  states and other  actors capable of  producing and 

deploying nuclear and other  WMD capabilities will increase. There 

will also be latent proliferants--enti t ies capable of  moving quickly 

toward a nuclear status, should they choose to do so, including states 

hostile to the United States as well as states with which the United 

States shares common  or parallel security interests. 

The significance of national boundaries  will continue to diminish 

as a result of  technologies that  move information and financial 

resources  i n s t an t aneous ly  f rom one poin t  to the another .  

Elec t ronic  technologies  will fu r the r  enhance  the abili ty to 

c o m m u n i c a t e  in the  early years  of  the next  century .  These 

technologies will enhance the movement  of  ideas and people with 

scant regard for traditional frontiers. 
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Post-Cold War  deterrence is made  more  complex because of the 

spectrum of actors a n d  capabilities that  the United States will need to 

deter. The types of actors encompass  states, sub-state, and trans-state 

entities. State actors include peer competi tors  as well as smaller states 

that  may  possess WMD as part  of an asymmetrical  strategy. Sub-state 

actors include groups within states engaged in conflicts in which one or 

both  protagonists  may  possess WMD. Trans-state actors may comprise 

terrorist organizations with WMD. As the United States moves into the 

early decades of the 21st Century, the number  of actors having such 

capabilities can be expected to increase. Although not all such actors 

will pose threats to the United States and its allies/coalition partners,  

the likelihood of  conflicts of interest requiring the United States to 

maintain  the capability to deter and, if necessary, respond if WMD use 

takes place can be expected to increase. 
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Introduction 

This pape r  is the p roduc t  of  a working group '  that  me t  dur ing the  

win te r  and  sp r ing  of  1998 to d iscuss  the  d iverse  o p e r a t i o n a l  

r equ i rements  for de ter rence  in the 21st Century.  We have divided 

our  discussion into five areas:  plans,  forces, c o m m a n d  and  control,  

defenses,  and  readiness.  Plans and the p lanning process  are the 

essential  link be tween  s t ra tegy and  policy and the opera t ing  forces. The  

execution of  the policy and  s t ra tegy art iculated in the Nuclear  Strategy 

and  Policy p a p e r  necessi tates  tha t  the  United States main ta in  credible, 

responsive nuclear  forces tha t  are perceived by  potent ia l  adversar ies  as 

capable  of  causing devasta t ing damage.  U.S. nuclear  weapons  mus t  

be  flexible enough for use in a var ie ty  of  tasks and  scenarios,  and  

they  mus t  be  able to avoid des t ruct ion or neutral izat ion.  C o m m a n d  

and control  mus t  be  robus t  and  exercised sufficiently to ensure  the  

p e r s o n n e l  p e r f o r m i n g  t a sks  are  p rof ic ien t  and  r e s p o n s i v e  to 

leadership.  Defenses,  in the  coming decades,  are likely to have  a 

grea ter  role in sustaining deter rence  than  dur ing the  Cold War.  Above 

all, opera t ions  mus t  s tress safety and readiness  of  weapon  systems.  For  

con t inued  effective safety  and  readiness ,  intell igent,  wel l - t ra ined  

people  are key. Personnel  are the real backbone  of  deterrence,  as 

highlighted in both  this and  the Inf ras t ruc ture  paper .  

Members of the Operations working group were: ADM Henry Ckiles, USN (Ret), Chairman; Arab 
Linton Brooks; Dr. Stephen Cochran; Arab Henry Cooper; Dr. William Dunlop; Arab S. Read 
Hanmer;  Mr. Peter Huessy; Dr. John Reichart; GEN Larry Welch, USAF (Ret); and Mr. John 
Woodworth. Government observers included RADM Richard Buchanan, USN; Ms. Catherine 
Montie; MGen Thomas Neary, USAF; and Lt Col David Nuckles, USAF. The views expressed in 
this paper are not necessarily shared by all members  of the group and are not intended to be 
representative of members  or organizations of the Department of Defense or the Department of 
Energy. 
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3.2 

Plans 

Nuclear plans, and nuclear  planning, are the essential link between 

policy and operations.  As such, plans and planning tie together  the 

various dimensions of the overall nuclear  deterrence posture.  At the 

same time, this posture  is an integral par t  of overall defense planning 

that  encompasses  convent ional  forces and  suppor t  systems. The 

spec t rum of  p lanning  is wide, cover ing the object ives tha t  are 

established by policy, the force s t ructure  tha t  is needed to meet  

deterrence and defense goals, and the deployments  and readiness 

posture that  satisfy operat ional  requirements .  These various sub- 

e lements--force plans, deployment  plans, operat ions p lans- -need  to be 

part  of an integrated whole to assure that  plans are responsive to 

national guidance. 

Nuclear  plans are also an integral part  of the system for assuring the 

eontrol  of  nuclear weapons at all levels by the National Command  

Authorities (NCA). Plans must  communica te  effectively to operators  

what  the NCA wants to be able to achieve. Plans also largely define 

the nuclear employment  options that  are available to the National 

Co mma n d  Authori t ies.  In this sense, the p lanning process  is a 

communicat ions  loop, with decision-making authori ty  resting with 

the National Command  Authorities. Plans are also central  to the 

integration of U.S. allies into nuclear operations.  

Nuclear  plans are also part  of the equation of nuclear  deterrence that  is 

communica ted  to potential  adversaries. The knowledge that  plans 

exist, combined with visible forces and declaratory policy, maximizes 

the de ter rent  effect of the nuclear  defense posture.  Should deterrence 

fail, res tor ing de te r rence  will depend  on plans tha t  provide for 

responses under  a b road  range of circumstances.  

Challenges for Which Nuclear Plans Are Needed 

Major  threa ts ,  rang ing  f ro m  d i f fe ren t  ca tegor ies  of  po ten t ia l  

adversaries to different types of attack, include the following: 



Operations 

Major  nuc lea r  powers  a re  po ten t i a l  adve r sa r i e s  capab le  of  pu t t i ng  

the Continental  United States (CONUS) and a broad  range of other  

U.S. assets and interests at risk, effectively threatening U.S. national 

survival. Today,  the residual nuclear  forces available to Russia 

represent  the only threat  of  this magnitude,  even though this threat  is 

substantially reduced f rom that  posed by the Soviet Union. In the 

future, a resurgent  and hostile Russia, or an expansionist  China 

seeking to maximize mili tary power, are the only potential  adversaries 

on the horizon that  could pose a threat  of  this magnitude.  

R e g i o n a l  n u c l e a r  p o w e r s  w o u l d  b e  c a p a b l e  of  t h r e a t e n i n g  U.S. 

thea te r  and tactical assets, U.S. allies and  par tners ,  and  possibly 

CONUS targets.  An aggressive China seeking regional h e g e m o n y  

would pose a th rea t  of  this nature .  

Rogue states a r m e d  with a l imited n u m b e r  of  nuclear  weapons  a n d /  

or o ther  weapons  of mass  des t ruct ion (WMD) could th rea ten  targets  

in their  region, and  possibly could be capable  of  delivering weapons  

against  targets  in CONUS. The conduct  of  such s tates  outside 

internat ional  no rms  makes  their  actions and  the effectiveness of  

nuclear  de ter rence  less predictable.  

• Non-s ta te  actors,  such as terror is ts  groups,  tha t  could be  capable  of  

us ing nuclear ,  chemical ,  biological  (NBC) w e a p o n s  in l imi ted  

n u m b e r s  but  in widespread  areas,  pose  special  chal lenges for  

p lann ing .  Unless  ident i f ied  wi th  s t a t e - s p o n s o r s h i p ,  nuc l ea r  

de te r rence  of  such actors is problemat ica l  and  nuclear  response  

would be inapplicable.  Nuclear  war  plans, as such, cannot  deal with 

these  threats .  

Non-nuc lear  a t tacks  by  potent ia l  adversar ies  with decisive conven-  

t ional  force or  with chemical  or biological weapons  m a y  war ran t  or 

require  a nuclear  response.  Nuclear  plans for such contingencies  and  

declara tory  policies to a c c o m p a n y  t h e m  extend nuclear  de ter rence  

to these threats .  
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Operational Objectives of Nuclear Plans 

Effective p lanning  m u s t  be  guided by  policy guidelines. The  nuclear  

p lanning  process can best  serve the  NCA when  it is guided by  clear and  

fully ar t iculated policy tha t  offers the  rationalel purpose ,  objectives, 

and  limits of  the  use of  nuclear  weapons .  This will be  part icular ly 

t rue  for plans tha t  suppor t  the possible  use of  nuclear weapons  in 

response  to the th rea t  of, or the  actual  use of, NBC weapons  in 

regional contingencies.  

As a pa r t  of  the overall nuclear  defense posture ,  the core objective of  

nuclear  plans is deterrence.  Nuclear  deterrence  m a y  opera te  at  a 

var ie ty  of  levels, including de te r rence  of aggress ion  in general ;  

de ter rence  of the vertical or  horizontal  expansion of conventional  con- 

flict; de ter rence  of the use of  nuclear  weapons;  and  deter rence  of the 

use of  chemical  and  biological weapons.  The use of, and  th rea tened  use 

of, nuclear  weapons  against  an aggressor  could also have the effect, and  

possibly the purpose ,  of  deterr ing o ther  would-be  users  of  NBC 

weapons.  Once deployed,  defenses will also play an essential  par t  

in sustaining deterrence.  Moreover ,  effective deterrence  will need to 

integrate  offense and defense  planning,  which will require innovat ion 

as the  United States adjusts  to the new strategic env i ronmen t  and  as 

defenses are deployed. 

Beyond the overarching objective of  deterrence,  effective plans mus t  

have  specific opera t ional  objectives tha t  can be achieved th rough  

p lanned  str ikes against  specific targets  or  target  categories. These 

opera t ional  objectives m u s t  be  responsive to NCA goals and  define the 

spec t rum of opt ions  tha t  would be available to the NCA for decision. 

Broadly speaking,  operat ional  objectives could include l imiting NBC 

damage  on the te r r i tory  or to the  forces of the United States, its allies, 

or  par tners ;  prevent ing  fur ther  use of  NBC weapons  by  an adversary;  

r eve r s ing  an  a d v e r s a r y ' s  conven t iona l  war  f ight ing advan t age ;  

degrading inf ras t ructure  relevant  to the adversary ' s  mil i tary power;  

and  disrupt ing leadership.  
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To accompl ish  these  objectives, p lanners  and  political and  mi l i ta ry  

dec i s ion-makers  need  to take into account  a var ie ty  of  ope ra t iona l /  

target ing considerat ions:  

• Flexibi l i ty  is an  essen t i a l  r e q u i r e m e n t .  The  c i r c u m s t a n c e s  u n d e r  

which nuclear  weapons  will have  a role will depend  heavily on 

the  s i tuat ion.  NCA will wan t  m a x i m u m  la t i tude  for rea l - t ime  

decis ion-making.  The adaptabi l i ty  of  plans will be  critical, allowing 

nuclear  de te r rence  and  responses  to be  ta i lored to a b roade r  

spec t rum of c i rcumstances  and countr ies  than  prevai led dur ing the  

Cold War.  

• Weighing  convent ional  or  nuc lear  r esponses  will take  on increas ing 

significance. The advanced  technologies of the  fu ture  force will 

create a progressively wider  spec t rum of feasible response  options.  

Differences in the de te r ren t  effect of  convent ional  or  nuclear  opt ions  

could m a t t e r  significantly in peace t ime  or  crisis, especial ly in 

declara tory  policy. Such differences m a y  not  be  as significant in an 

actual conflict, where  considerat ions  of  mil i tary  effectiveness and  

escalat ion risks m a y  dominate .  

• The  scale of  nuclear  use and  the  location of  targets  will be  significant 

variables,  with impor t an t  differences in mil i tary  and  political effects. 

Plans in suppor t  of  NCA decisions will need to incorpora te  explicit 

discussion of the consequences  of  using nuclear  weapons .  

• Col la teral  d a m a g e  will be  a m a j o r  cons ide ra t ion .  This  will be  t rue  

even at the  h igher  end  of  the nuclear  spec t rum,  bu t  it will be  

especia l ly  r e levan t  in l im i t ed -use  scenar ios .  The  objec t ive  of  

minimizing collateral damage  will no t  only significantly influence 

the  NCA's decisions on nuclear  options,  it will also heavi ly affect the  

choice be tween  non-nuc lear  and  nuclear  responses .  The credibili ty 

of  the  future  nuclear  defense pos ture  will depend  heavily on the  

possess ion of weapons  with more  discr iminat ing effects. 
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Recogn iz ing  the  wide  r a n g e  of  o p e r a t i o n a l  ob jec t ives  a n d  o t h e r  

considerat ions tha t  will en ter  into decis ion-making,  nuclear  plans 

and  p lann ing  u l t imate ly  come  down  to ta rge t s  and  t a rge t ing  

categories. The selection of targets  by  p lanners  and  dec is ion-makers  

in peace t ime  or in t ime  of crisis will have significantly differing 

implicat ions.  I t  is not  the purpose  here  to examine  those  specific 

implicat ions bu t  ra ther  to cite the types of  targets  that  are likely to 

be  relevant  to future  scenarios.  These include: NBC capabilities, 

including delivery systems,  ma in  bases,  handl ing facilities, s torage 

sites, and  weapons  deve lopment  infrastructure;  m a n e u v e r  units  

in cases where  b reak th roughs  m a y  be threa tened;  ma jo r  rear  area  

mi l i ta ry  bases,  facilities, and  a s sembly  areas;  logistics centers  

a n d  nodes ;  c o m m u n i c a t i o n s  ne tworks ;  and  po l i t i c a l /m i l i t a ry  

headquar ters .  

Wi th in  these  t a rge t i ng  ca tegor ies ,  severa l  specif ic  issues  are  

p r o m p t e d  by  the emerging  strategic envi ronment .  First, in regional 

contingencies,  mobile,  or at least  moveable  targets  will pose special  

challenges for  t racking and delivery. Second, bur ied  and  ha rd  targets  

m a y  in some  instances  be  effectively a t tacked only with nuclear  

weapons.  Third, nuclear  weapons  m a y  also in some  c i rcumstances  

afford the only reliable way to at tack biological weapons  sites with 

the relative confidence tha t  toxic agents  will be des t royed and  not  

dispersed.  These issues have implicat ions for  weapons  p lanning  as well 

as opera t ional  planning.  

Nuclear Plans and Planning Structures 

The United States has moved  into a marked ly  different p lanning  

env i ronmen t  f rom the one tha t  prevai led over  the long decades  of  the  

Cold War. Ins tead  of the s ingular  focus on the Soviet threat ,  p lanners  

mus t  now pay  a t tent ion to a m u c h  wider  spec t rum of potent ia l  

challenges. Ins tead  of the emphas i s  of  the pas t  on the Single In tegra ted  

Opera t ions  Plan (SLOP), major  nuclear  responses ,  and  the dangers  

of  ca tas t rophic  escalation, the Uni ted States will be  increasingly 

preoccupied  with smal ler  but  potential ly less deterrable  NBC-a rmed  
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adversaries. This reality has produced a shift in relative emphasis from 

the large and centralized plans of the Cold War, to the limited, more 

decentralized and flexible plans applicable to these new threats. 

The new challenges highlight the distinction between "plans" and 

"planning." Whereas in the past emphasis was on pre-planning of 

major as well as limited nuclear responses, increasingly planners will 

need enhanced capabilities for flexible ad hoc planning that can 

respond to emerging variable and unpredictable threats. The character 

of pre-planning should change to emphasize the procedures and 

technologies necessary for the rapid generation of response options for 

the NCA. Moreover, planners should develop and integrate skills in 

planning campaign and conflict termination strategies as opposed to 

simply nuclear response options. 

As long as deterrence of a potential major nuclear competitor remains 

a strategic requirement, a central planning process must be maintained 

that can plan both major and limited pre-planned response options. 

However, the future nuclear planning structure will need to effectively 

combine pre-planning with the new emphasis on and improved 

features for ad hoc planning in support of the regional Commander- 

in-Chief (CINC). For example, with the assumption by U.S. Strategic 

Command (USSTRATCOM) of regional CINC nuclear planning 

functions, a new set of requirements for planning, connectivity, and 

exercises has emerged. In close coordination with the "supported" 

CINC, USSTRATCOM develops pre-planned, on-the-shelf options, and 

maintains the capability to perform ad hoc crisis planning should 

the need arise. "Illese plans and procedures are subject to periodic 

exercises, during which skills and coordination are developed and 

sharpened. Both the planning and exercise processes indicate that 

connectivity between CINCs and USSTRATCOM needs to be improved. 

This includes the need for "real-time" discussion and interaction 

during crises and exercises (e.g., use of the Global Command 

and Control System at the Top Secret level). As capabilities and 

complexities increase, new competencies in contingency planning, 
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near - rea l - t ime  opt ion genera t ion  capabilit ies including ha rdware  and 

procedures ,  and  close interface with the NCA chain of c o m m a n d  and 

communica t ions  will be necessm~y. Flexibility and  responsiveness  will 

be  the critical characteris t ics  of  planning.  

In  the decades  ahead,  U.S. nuclear  forces will be  smal ler  and  less 

diverse. Planning will need to take into account  solut ions for meet ing  

regional CINC nuclear  suppor t  requi rements ,  that  is, th rough  central  

sys tems or through the regional CINCs'  dedicated non-s t ra tegic  assets. 

New forms  of integrat ion of USSTRATCOM and regional  CINC 

planning could be  necessary  for efficiency and  responsiveness .  

The relative de-emphasis  of nuclear weapons  tha t  has accompanied  the 

end of the Cold War  and  the draw-down of nuclear forces point toward 

the need for new endeavors to preserve the effectiveness of nuclear plans 

and  planning. As indicated above, there is a need to establish and  

exercise effective channels  of  coord ina t ion  a m o n g  the re levant  

commands ,  and  between the commands  and the National  C o m m a n d  

Authorities. There is a special need to avoid the atrophying of planning 

expertise. Knowledgeable personnel  mus t  be  developed systematically--  

people with relevant technical and operat ional  knowledge as well as 

talent  in strategy and  planning. Participation in planning is an impor tan t  

e lement  in developing these knowledgeable personnel.  The field should 

be  less compar tmenta l ized than  in the past  in order  to involve new talent  

and new skills for different and more  complex planning requirements.  

Finally, there  should  be  concent ra ted  effort  toward  assur ing the 

integration of advanced planning technologies, especially in suppor t  of 

the new emphasis  on ad hoc, responsive planning. 

Planning Linkages with Allies, Partners, and Others 

The changing strategic env i ronmen t  has  in t roduced new challenges to 

U.S. nuclear  p lanning  with o ther  countries.  These  challenges arise at a 

n u m b e r  of  different levels. At the core is the need  for ex tended nuclear  

de ter rence  in a new and changing strategic envi ronment .  

NATO nuclear  p lanning has  an extensive his tory and  has  bequea thed  a 
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well-developed appara tus  to the post-Cold W a r  Alliance. However ,  the  

radical changes  in the  strategic s i tuat ion in Europe  have in t roduced  

ma jo r  new assumpt ions .  These a s sumpt ions  are centered  on the 

re-or ienta t ion  of  NATO to a non-direct ional  s t ra tegy and  toward  

out -of -area  threats .  The p re -p lann ing  of the past ,  which addressed  

nuclear  confronta t ion  with the Soviet Union,  has  been  by-passed  by  

political change and  radically al tered force structures.  While there  m a y  

cont inue  to be  room for some  cont ingency p lanning  l inked to residual  

Russian nuclear  forces capable  of  th rea ten ing  NATO Europe,  future  

p reoccupa t ions  will center  e l s ewhere - -mos t  impor tan t ly  on the out-  

of -area  contingencies  tha t  m a y  be  of  concern  to NATO member s .  Here ,  

the threa ts  are less clear, and  N'ATO's response  is less automat ic .  

But, since the nuclear  equa t ion  has  not  d i s appea red  f rom such 

contingencies,  the  place of  nuclear  p lanning in sustaining NATO 

cohesion m a y  have  changed in degree but  not  in kind. 

In  these new circumstances ,  several  issues bea r  on the effectiveness of  

planning.  First, there  is the quest ion of  bo th  right-sizing and  orient ing 

NATO's nuclear  p lanning  activities in light of  potent ia l  ou t -of -a rea  

NBC challenges. Second, the deve lopment  of  c o m m o n  policies for  

responding  to such challenges could affect de ter rence  significantly and  

enhance  the ach ievement  of  coheren t  action. Third,  the  opera t ional  

coord ina t ion  of del ivery sys t ems  could require  new approaches .  

Finally, the re  are impl ica t ions  for  crisis consul ta t ions ,  including 

procedures ,  part icipat ion,  and  decis ion-making.  

With o ther  allies, such as J a p a n  or South Korea, there  will cont inue 

to be  a need for careful political reassurance  of c o m m i t m e n t  as well 

as conf idence  in r e spons ib l e  hand l i ng  of  cha l lenges  involv ing  

nuclear  implications.  

As for  non-al l ied coali t ion par tners ,  there  are plausible  scenarios  

where  pr ior  political consul ta t ion concerning nuclear  weapons  could 

become  a factor  in si tuat ions where  NBC threa ts  are involved. Should 

the use of  nuclear  weapons  become  possible,  opera t ional  coordinat ion 
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could also become  necessary.  These are special c i rcumstances ,  of  which 

the  United States has  no precedence  or experience.  Planners  will want  

to have thought  th rough  the implications.  

Similarly, interact ions with non-al l ied nuclear  powers  may  assume  

significance in s i tuat ions where  nuclear  weapons  could be  used 

in response  to th i rd -par ty  NBC challenges. In  addit ion to political 

cons ide ra t ions ,  for  example ,  such  l inkages  could  be  i m p o r t a n t  

in avoiding misunders t and ing  about  the intent  and location of  a 

nuclear  operat ion.  

Conclusion 

Nuclear  plans and  nuclear  p lanning  represen t  the essent ial  link 

be tween policy and operat ions.  Credible and  effective nuclear  plans are 

a critical ingredient  of  effective deterrence.  The emerging  strategic 

envi ronment ,  with complex  and  changing challenges, necessi tates 

h e i g h t e n e d  e m p h a s i s  on  f lexible p lans .  The  nuc lea r  p l a n n i n g  

process  mus t  incorpora te  advanced technologies and  well-exercised 

p rocedures  to provide  rea l - t ime si tuat ional  awareness  and  near -  

real- t ime,  ad hoc opera t ional  plans,  augment ing  p re -p lanned  opt ions 

for use of  nuclear  weapons.  The consolidat ion of nuclear  p lanning  at 

USSTRATCOM combined  with regular  and  systemat ic  coordinat ion 

and  exercises with the  regional CINCs affords new oppor tuni t ies  for 

more  efficient and effective planning.  Close and  regularly exercised 

interface with the NCA cha in -o f - command  and communica t ions  will 

be  necessary.  The planning process  m u s t  also t rain and  p romo te  

personnel  to provide  p lanners  and  dec is ionmakers  who have  the 

relevant  technical  and  operat ional  knowledge as well as ta lent  in 

s t ra tegy and  planning.  The Uni ted States mus t  devote  a t tent ion to 

nuclear  p lanning linkages with allies to take into account  the changes 

in the post-Cold War  strategic envi ronment .  
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Nuclear Forces 

Currently, the United States maintains a TRIAD of "strategic" forces 

( in te rcont inen ta l  ballistic missiles (ICBMs), su b m ar in e - l au n ch ed  

ballistic missiles (SLBMs), and bombers) ,  as well as theater / tact ical  

systems such as Dual-Capable Aircraft (DCA) and Nuclear  Land-Attack 

Tomahawk (TLAM/N) (not current ly  deployed) for "non-strategic" 

use. In the post-Cold War  world, the lines between strategic and 

thea te r / tac t ica l  nuclear  forces are becoming  blurred.  The t e rms  

"strategic" and  "non-s t ra teg ic"  der ive  f rom a rms  control ,  no t  

opera t ions ;  a rms  cont ro l  has  p r imar i ly  ad d re s sed  forces  of  

intercont inental  range ( termed "strategic") that  could directly threa ten  

the Russian and American homeland.  But so-called "non-strategic" 

nuclear warheads  are, in many  cases, indistinguishable f rom strategic 

warheads .  Similarly,  the  d i s t inc t ion  be tween  non- s t r a t eg ic  and  

strategic nuclear forces is less clear in future  conflicts not  involving 

Russia or China. Any regional power  would undoubted ly  consider 

any nuclear  th rea t  strategic. Finally, operat ional  use of t h ea t e r /  

tactical nuclear  forces requires planning similar to that  required for 

strategic forces. 

For  all these reasons, an impor tan t  conclusion of  this s tudy is that,  

f rom an operat ional  perspective, categorizing nuclear weapons as 

ei ther  "strategic" or "non-strategic" has lost whatever  utility it once 

had. In general,  these terms will not  be used in this section. Instead, 

the discussion will refer  to (1) weapons and plans for maintaining 

deterrence through holding at risk relatively large target  sets on the 

terr i tory of  nuclear -armed adversaries (e.g., Russia and China) and (2) 

weapons  and plans for  all o ther  purposes.  

Weapons and Forces for Large, Pre-planned Attack 

Forces for large, pre-p lanned attack const i tute the U.S. strategic 

TRIAD, which includes most  deployed U.S. weapons.  In March 1997, 

at Helsinki, the United States and Russia agreed to negotiate a 

Strategic Arms Reductions Talks (START) III Treaty, l imiting each side 
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to 2 ,000 to 2,500 accountable warheads?  Until Russian nuclear forces 

are drastically reduced or until the relations between the United States 

and the Russian Federation are t ransformed 3 so that  Russian nuclear 

forces are no longer perceived as a threat, the United States will need 

the ability to deter aggression by holding at risk relatively large target 

sets in Russia. I f  the Chinese nuclear threat  continues to grow, as some 

(though not  all) analysts expect, it may  become necessary to maintain 

pre-planned options for China as well. Maintaining options for a 

pre-planned,  relatively large attack against both countries simultane- 

ously could be difficult if future arms control agreements  reduce 

forces significantly below the levels now planned; the requirement  to 

maintain such attack options places a lower bound  on the degree to 

which nuclear forces should be reduced. 

Two major, interrelated issues face the United States with regard to U.S. 

forces for deterrence through the threat of large-scale retaliatory attack: 

• Should the United States continue to maintain  a TRIAD of ICBMs, 

SLBMs, and long-range bombers?  

• How far can the United States safely reduce its forces for large- 

scale attack? 

The TRIAD 

The advantages of the TRIAD are well known: diverse basing modes  to 

complicate a first strike, diverse penetrat ion modes to complicate 

defenses, and diverse technology to hedge against a failure of one or 

more  components .  The need to guard against having a single failure 

invalidate U.S. nuclear forces also implies that  no componen t  of  the 

TRIAD should depend on a single warhead design. A recurring issue is 

whether  the TRIAD should be maintained. We believe that  it should, 

even at lower levels of nuclear forces. Consider the following strengths 

and weaknesses of each leg: 

3 . 1 2  
2 "Accountable  w a r h e a d s "  is an  a r m s  contro l  t e r m  that  a p p r o x i m a t e s  deployed  capabil i ty.  START I I I  

m a y  also l imi t  o the r  nuc lea r  w a r h e a d s  ( inc lud ing  non-deployed) ;  it is not  ye t  c lear  w h a t  those  l im-  
i ts  will be. 

3 The re  is no c u r r e n t  ev idence  tha t  such  a t r a n s f o r m a t i o n  is l ikely in t he  next  two decades .  I f  such  
a t r a n s f o r m a t i o n  occurs ,  t he  conc lus ions  in th is  p a p e r  would  need  to be  re-evalua ted .  



Operations 

S L B M s .  Trident  submar ines  on patrol  r ema in  the  mos t  survivable leg 

of the  TRIAD and  thus  add significant stability. As number s  shrink,  

however ,  the entire U.S. warhead  allocation could be  carr ied in only a 

few ships. Having such a large relative percentage  of the  warheads  in a 

small  n u m b e r  of submar ines  incurs the r isk of  ca tas t rophic  failure in 

the  event  of  an an t i - submar ine  warfare  (ASW) break th rough  or a 

deficiency in the Tr ident  system. Further ,  SSBNs are vulnerable  in or  

near  thei r  ports .  Over  t ime,  l imiting the  U.S. de te r ren t  to a small  

n u m b e r  of  p la t forms  could invite an adversa ry  to invest  in a capabil i ty 

for var ious  fo rms  of attack, including a covert  a t tack for  which it would 

be difficult to establ ish cause or blame.  Because it would take an 

exceptionally long t ime  to replace losses, U.S. capabili t ies could be  

significantly eroded.  The existence of the o ther  two legs of  the TRIAD 

makes  mount ing  such a covert  a t tack campa ign  bo th  less credible and  

less consequential .  

ICBMs .  As  Russ ian  nuc lea r  forces  are  reduced,  s ing le -warhead ,  

s i lo-based ICBMs are of  increasing value in deterr ing large-scale a t tack 

and  m a y  be the mos t  stabilizing e lement  in deterr ing smal ler  at tacks.  

To conduct  a large-scale a t tack on the ICBM force, an adversa ry  would 

need to c o m m i t  a large fraction of his forces, p robab ly  by using two 

warheads  to a t tack each silo. Even if such an a t tack  were  successful,  the  

result  would be tha t  the  Uni ted States would retain (in the  SLBM and  

b o m b e r  forces) a very large advantage  in the  n u m b e r  of  r emain ing  

opera t ional  warheads ,  a posi t ion no adversa ry  would  likely f ind 

acceptable.  4 Further ,  because  of  sovereign basing, an at tack on ICBMs 

would necessari ly  be  a relatively large and  unambiguous  a t tack  on the  

Uni t ed  Sta tes ;  a n y  a t t a cke r  would  have  to a s s u m e  s u b s t a n t i a l  

retaliat ion.  Thus,  the  cont inuing d rawdown in forces coupled with the  

e l iminat ion of ICBMs with mul t ip le  independent ly  ta rge ted  re -en t ry  

vehicles (i.e., MIRVed ICBMs) will change the equat ion,  moving  

ICBMs f rom being thought  of  as destabil izing (due to vulnerabil i ty) to 

being considered stabilizing (due to the  unfavorable  exchange rat io for  

the attacker).  Additionally, it is i m p o r t a n t  to note  tha t  as nuclear  

weapons  n u m b e r s  decline, the  alert  s ta tus  of  the remain ing  forces is a 

4 An attack solely against U.S. silo-based ICBMs would cause immense devastation in the surround- 
ing area, but would not cause major damage to national leadership, wax-supporting industry, or 
population centers. 
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key stabil i ty factor.  With  Russia likely to ma in ta in  a significant 

ICBM force capable  of  rapid a s sumpt ion  of alert  status,  the United 

States should avoid force s t ructures  tha t  create an imbalance  and  

destabilizing advantage  for p reempt ive  attack. 

Further ,  if  there  were no U.S. ICBMs, an adversary  could, dur ing t ime  

of great  crisis, be  t e m p t e d  to conduct  a small  surpr ise  a t tack  (e.g., f rom 

a single submar ine  at sea) against  the small  handful  of  U.S. b o m b e r  

bases  and submar ine  suppor t  facilities. Such an a t tack- -which  could be  

por t rayed  as the work  of a rogue crew--would  have  a devasta t ing effect 

for an extended per iod on the ability of  the United States to genera te  

forces. It  could be  difficult to make  the decision to retaliate, given the 

ambigui ty  of  the  a t tack and  the  forces remain ing  to the  adversary.  The 

existence of significant n u m b e r s  of  s ingle-warhead,  s i lo-based ICBMs 

great ly reduces the  potent ial  gain f rom such a small,  ambiguous  attack. 

Bombers .  The  United States will cont inue to require bomber s  for  thei r  

convent ional  capabilities. Thus,  the issue is whether  these b o m b e r s  

should also be  nuclear-capable .  In  the interest  of  cost reduct ion and  

efficiency, the nuclear  b o m b e r  leg is now concent ra ted  on only three  

bases,  making  it vulnerable  to a l imited surpr ise  attack. Further ,  af ter  

years  of  a zero-aler t  rate  for bombers ,  it has  become  increasingly 

difficult  to r e tu rn  to an a ler t  force  (a l though Global  G u a r d i a n  

exercises conducted dur ing the past  three  years  have  reduced the  

opera t ional  difficulties). Thus,  as now configured, the b o m b e r  force 

is not  part icular ly stabilizing; wi thout  the existence of the  ICBM leg 

this  vu lnerab i l i ty  migh t  even invite a su rp r i se  at tack,  a l though  

p lanning  such an a t tack would be  difficult. In  theory,  the Uni ted States 

could quickly re turn  the  b o m b e r  force to full alert  dur ing a crisis; 

in reality, the President  might  be  re luctant  to heighten tensions by  

taking such a step. 

Despite  this, there  are s t rong reasons  to retain a b o m b e r  leg. Given 

the  cont inuing convent ional  cont ingency miss ion of the b o m b e r  force, 

the low incrementa l  cost of  main ta in ing  its nuclear  capabil i ty is a 
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cont inuing bargain.  Further ,  b o m b e r s  can be res tored  to full alert  in a 

relatively br ie f  period; doing so could be  a powerful  signal of  U.S. 

resolve. As discussed below, bomber s  have an impor t an t  nuclear  

de te r ren t  role in smaller-scale  responses .  Finally, wi thout  bombers ,  

the United States would be  left with a single pene t ra t ion  m o d e  

(bal l is t ic  miss i les) ,  thus  s impl i fy ing  an a d v e r s a r y ' s  p r o b l e m  of  

defending against  a re ta l ia tory str ike and  leaving the Uni ted States 

with no hedge against  the emergence  of  extensive ballistic missi le 

defenses in China or Russia. 

S y n e r g y  and  the TRIAD. As  this br ief  discussion indicates,  e l iminat ion 

of any  TRJ_AD leg would weaken  deterrence.  The  TRIAD remains  

valuable  for  the same  reason  it always ha s - - t he  synergy  of the  three 

legs. Tha t  synergy in U.S. offensive forces provides  flexibility to U.S. 

leadership  and  compl ica tes  defenses,  thus  enhanc ing  deterrence .  

Diverse bas ing and  pene t ra t ion  modes  provide a hedge both  against  a 

technologica l  b r e a k t h r o u g h  a n d  aga ins t  d i scovery  of  s ignif icant  

mate r ia l  p r o b l e m s  wi th in  an individual  sys tem.  This  conclus ion  

remains  valid today  and  will r emain  valid at the lower  force levels 

envis ioned over  the next  15 years.  

Implications of Low Levels of Nuclear Forces 

The second major  quest ion facing the United States is how low it can 

reduce its forces for large-scale attack. Although the United States, like 

o the r  n u c l e a r - w e a p o n  s tates ,  is fo rma l ly  c o m m i t t e d  to nuc lear  

abolit ion under  Article VI of  the Non-Prol iferat ion Treaty,  s for the 

indefinite future  such abolit ion is infeasible on verification grounds  and 

unwise  on strategic g rounds  ( compare  the  n u m b e r  of  deaths  in 

European  wars  in the 50 years before and after the invention of nuclear 

weapons) .  Abolition or near-abol i t ion of nuclear  weapons  would require 

a fundamenta l  t ransformat ion  in the way states behave.  In ternat ional  

an tagonism and tension would have  to be  reduced to far lower levels 

than  can be projected today. A worldwide sys tem of dispute resolution, 

with extensive enforcement  powers,  would have to be  devised and  its 

viability and  effectiveness proven.  Other  weapons  of mass  destruct ion 

3 .15  
5 Article VI  reads :  "Each of  the  par t ies  to the  Treat)- u n d e r t a k e s  to p u r s u e  negot ia t ions  in good  

fai th on  effect ive m e a s u r e s  re la t ing  to cessa t ion  of  the  nuc lea r  a r m s  race  at an  ear ly  da te  and  to 
nuc lear  d i s a r m a m e n t ,  and  on  a t r ea ty  on genera l  a n d  comple te  d i s a r m a m e n t  u n d e r  s t r ic t  a n d  
effect ive  in te rna t iona l  control ."  
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(chemical and biological weapons) would have to have been eliminated 

with such stringent verification that  undetected cheating was not 

feasible. There also would have to be a corresponding reduction in 

conventional forces, once again accompanied by adequate verification. 

The conditions allowing nuclear abolition are unlikely to be attained 

for decades, if ever. Thus, the practical question is whether  the United 

States can or should reduce to "hundreds" of nuclear weapons any t ime 

in the next two to three decades. (This discussion assumes that  all 

categories  of  nuc lear  weapons  would  be reduced  as par t  of  a 

negot ia ted  regime.  Such a regime migh t  allow a few h u n d r e d  

"strategic" weapons, a few hundred  "non-strategic" weapons, and a 

reserve also measured in hundreds.  Reductions to low levels without 

including so-called non-strategic forces are dangerous and should be 

avoided, especially given the current  significant imbalance between the 

United States and Russia in the numbers  of these weapons.) 

There are three fundamenta l  issues associated with having low 

numbers  of nuclear weapons. First, the lower investment  necessary to 

match the capability of  the two major  nuclear powers could make 

building nuclear arsenals an attractive alternative for states that  can 

only dream of such a possibility today. It is not  in the U.S. interest to 

end its current  position of prominence.  

Second, low numbers  could promote  proliferation by allies. Germany, 

Japan,  South Korea, Italy, and others have forsworn nuclear weapons 

in expectation of an enduring U.S. nuclear umbrella. They could 

reconsider their decision if they saw such drastic reductions. 

Third,  nuclear  weapons  serve as a hedge  against  convent iona l  

inferiority. Today, with U.S. conventional capabilities unchallenged, 

this is only a theoretical concern. But it is not  clear what  level 

of defense spending the United States will be willing to embrace 

20 years hence, when the country  may need to spend massive amounts  

on social programs for an aging population. The current  U.S. status 

as the world's sole military superpower rests on a combinat ion of 
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nuclear and conventional capabilities; if the conventional superiori ty 

erodes, it will be even more  impor tant  to maintain nuclear superiority. 

Reduction of  nuclear weapons to very low numbers  would change the 

considerations that  military planners mus t  address if the operational 

plans were to provide credible deterrence. Several factors would have 

to be considered: 

At low numbers ,  in t imes of  protracted international tension, there 

might  be great  pressure for an adversary expeditiously to acquire 

additional nuclear weapons,  negate the effectiveness of offensive 

weapons by dispersal or other means,  or take unconvent ional  action 

to disrupt the opposit ion's  systems. Plans would need to take this 

into account. 

The requirements of deterrence are different for different opponents.  

This necessitates tailored war plans; it is not  clear that  low numbers  

would provide sufficient flexibility for effective coverage. Low levels 

imply a reduced variety of weapons and thus limit the choices 

available to Unified Commanders  in construct ing options. 

Provision would have to be made for unlikely alliances of  nuclear 

weapon states, which could drastically change the balance of nuclear 

forces arrayed against the United States. 

• Very low levels could dictate pure counter-ci ty targeting, which is 

incompatible with sound military planning and with U.S. values. 

A reduc t ion  in n u m b e r s  of  nuc lear  weapons  implies r educed  

redundancy in warhead design. With a Comprehensive Test Ban Treaty 

(CTBT) or self-imposed testing restriction, there would be little margin 

for dealing with nuclear weapon material problems. If  the stockpile 

consisted of only a few weapon types (warheads as well as delivery 

systems), a problem c o m m o n  to an entire weapon category could 

effectively eliminate a high percentage of the weapons f rom service. 

. . . . . . .  : 3 . 1 7  
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This places a large p r e m i u m  on the science-based Stockpile Stewardship 

Program (SSP) to de te rmine  the inception of p rob lems  and design 

corrective measures  to sustain reliable and safe active service weapons  

at the  requisite level. Without  aggressive measures  to sustain weapons,  

the country 's  leadership and  mil i tary p lanners  could not  be confident  

tha t  a full capabili ty would be available if needed.  Lack of confidence in 

the weapons  would ul t imately erode deterrence.  Hence,  at low numbers ,  

there  would be considerable need for the Depar tment  of  Defense 

(DoD) and the Depar tmen t  of  Energy (DOE) to reexamine  their  quality 

assurance  p rograms  to ensure  those p rograms  are effective. Further,  

reducing numbers  probably  implies reducing the associated weapons  

infrastructure.  Thus,  even if p rob lems  were  detected, U.S. abilities to 

replace weapons  (or even to mainta in  them) could be inadequate.  

Future Forces 

Although nuclear forces consume a small fract ion of the defense budget,  

con t inu ing  fiscal p re s su res  on tha t  budge t  m a k e  any  wholesa le  

rep lacement  of  nuclear forces unlikely for decades. Fortunately,  such 

rep lacement  is not likely to be  required until well into the next  century, 

al though concept  explorat ion should begin in the next few years. When 

rep lacement  is required, it will be impor tan t  to have considerable 

opera tor  input  into the design of the rep lacement  systems. Assuming 

that  force levels remain  roughly at START III  levels, and  recognizing 

that  ICBMs with multiple warheads  are banned,  the next generat ion of 

submar ine- launched  ballistic missiles should be  MIRVed (although not  

necessarily as highly MIRVed as the current  Trident  I / I I  missiles). F rom 

the s tandpoint  of  flexibility, single warhead SLBMs would be attractive, 

bu t  poli t ical ,  economic ,  and  indus t r ia l  cons ide ra t ions  p r o b a b l y  

preclude acquiring such weapons  in sufficient number s  to suppor t  large 

p r e - p l a n n e d  strikes.  (A handfu l  of  s ing le -warhead  SLBMs, may,  

however,  prove valuable; this point  is discussed below.) 

Weapons and Forces for Smaller-Scale Options 

The chief  purpose  of nuclear  weapons  is to deter  adversar ies  capable  of  

nuclear  at tacks on the terr i tory  of  the Uni ted States f rom conduct ing 
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such at tacks or f rom at tacking U.S. forces or  U.S. allies. Nuclear  

weapons  will, however,  cont inue  to have  other  functions.  For example ,  

nuc lea r  w e a p o n s  dep loyed  a b r o a d  p layed  an  i m p o r t a n t  role in 

extended deter rence  dur ing the Cold War,  par t icular ly within NATO. 

Such dep loyments  can cont inue  to have a more  l imited role in the 

future .  In  addi t ion,  nuc lear  w e a p o n s  p lay  an  i m p o r t a n t  role in 

deterr ing at tacks on U.S. forces with chemical  or  biological weapons .  

Currently,  U.S. forces for smal ler  str ikes are the legacy of  unilateral  

declarat ions of  Presidents  Bush and  Gorbachev  in 1991. Pres ident  

Bush e l iminated all g round-based ,  shor t - range  nuclear  weapons  and  

wi thdrew all tactical nuclear  weapons  (including cruise missiles) f rom 

surface ships (including aircraft  carriers) and  a t tack  submar ines  (the 

subsequen t  Nuclear  Pos ture  Review el iminated all nuclear  capabil i ty 

on surface ships)2 The Uni ted States reduced  its stockpile of  tactical 

b o m b s  in Europe,  but  considerable  uncer ta in ty  exists as to the n u m b e r  

and  status of  Russian tactical nuclear  weapons .  The  Uni ted  States 

retains  a few thousand  "non-strategic" weapons ,  while the Russians 

m a y  have at least  10,000 to 15,000. This a s y m m e t r y  needs  to be  

addressed  in future  agreements  with the Russians.  

One case in which specialized nuclear  forces migh t  be  required is 

de ter rence  of a regional  nuclear  power.  Deploying nuclear  weapons  

closer to a regional adversary,  and in ways different f rom those 

associated with large, p re -p lanned  attacks,  could allow the  Uni ted 

States to s t rengthen  deter rence  by  increasing bo th  the capabil i ty and  

credibili ty of  its potent ia l  response  to aggression. Appropr ia te  nuclear  

targets  would include nuclear  forces and facilities of  the adversary.  

Although the cur rent  "threshold" states of  Israel,  India,  and  Pakis tan 

are not  hosti le to the Uni ted States today,  the future  could include a 

hosti le regional  nuclear  power.  

Two ma jo r  factors  will shape  future  U.S. p lanning  and  use of  weapons  

for smal ler  at tacks.  First, the  political leadership  can be  expected to be  

very re luctant  actually to use nuclear  weapons  if there  are any  o ther  

3.19 
6 In response, President Gorbachev pledged to dismantle all Soviet nuclear artillery shells, tactScaJ 

missile warheads, and nuclear mines, and to remove all tactical nuclear weapnn.~ from surface 
ships and multipurpose submarines. These reciprocal commitments,  however, were not honored. 
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options.  Second, if such weapons  are used, there  will be  detailed, 

rea l - t ime political control  over  target  selection (the political control  

over  the selection of T o m a h a w k  cruise missile targets  in small  s tr ikes 

will serve as a model ,  a l though political oversight  of  nuclear  strikes will 

be far  m o r e  str ingent) .  

Additionally,  there  are at least  two classes of  ta rge ts  for which 

non-nuc lear  al ternat ives m a y  prove  inadequate  for  some  t ime.  Both 

m a y  requi re  tha t  new nuc lea r  w e a p o n s  be  designed.  7 The  f i rs t  

compr ises  unde rg round  facilities tha t  are deeply bur ied  or ha rdened  

beyond  convent ional  str ike capabilities. Future  U.S. nuclear  forces 

should  provide  a capabi l i ty  for a t tacking  such targets ,  a l though 

collateral dam age  will be  a serious issue in such attacks.  The second set  

of  targets  for which only nuclear  weapons  m a y  be adequate  compr ise  

facilities with large concentra t ions  of  biological agents. Many  chemical  

and biological  facilities and  forces  could be  subject  to effective 

conventional  at tack2 A nuclear  fireball may,  however ,  be  the  only 

way to dest roy biological weapons  facilities and the  agents  conta ined 

there in  wi thout  causing widespread  biological con tamina t ion  due 

to the  sp read  of lethal  agent  downwind.  This impl ies  the need  

for ex t remely  accurate,  relatively low yield, low-al t i tude-burs t  weapons  

designed to minimize  collateral damage  and the spread  of con tamina-  

tion, e i ther  radioact ive ( f rom the ground burs t )  or  biological. 

Deeply bur ied  targets  and  biological weapons  facilities are not  the only 

p laus ib le  t a rge t s  for  sma l l - sca le  a t tacks .  Al though  n o n - n u c l e a r  

weapons  may  be able to inflict adequate  damage  on mos t  o ther  classes 

of targets,  in any  specific c i rcumstance  it m a y  be militarily necessary 

(for example ,  because  of defenses)  or  strategically desirable  (to impose  

shock and  awe) for  the Uni ted States to employ  nuclear  weapons  

against  o ther  targets.  

Because of the ex t reme  (and justified) reluctance of the Nat ional  

C o m m a n d  Authori t ies  to authorize  nuclear  weapons  use, the  lead t ime  

available for p lanning  small  s tr ikes will p robably  be  shor t  (hours  or 

7 It is important  to note that U.S. adherence to the Comprehensive Test Ban Treaty does not 
preclude the design of new weapons. 

8 Of course, such facilities might also he hardened to the point that a nuclear attack would be 
required. 
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days, not  weeks).  Further ,  the political const ra in ts  p laced on nuclear  

ta rget  selection will p robab ly  be  impossible  to predict.  To allow for  the  

possibil i ty tha t  at tacks cannot  be  p re -p lanned  in detail, future  weapons  

for small-scale  a t tack  (1) mus t  e i ther  be  previously  deployed or  be  

capable  of  use f rom CONUS, and  (2) m u s t  be  capable  of  rea l - t ime 

targeting.  Bombers  equipped with cruise missiles offer one option; 

ano ther  migh t  be  to have a small  n u m b e r  of  s ingle-warhead SLBMs 

(perhaps  two per  SSBN) equipped with ea r th -pene t ra t ing  warheads .  

Since the political leadership  will insist on virtual  cer ta inty  of  success, 

a ir-del ivered weapons  will need to be  carr ied on sys tems  with bo th  a 

high probabi l i ty  of  pene t ra t ion  and  ex t reme  accuracy, even in the face 

of  robust  defenses.  "lqais suggests the  need  for improved  and s teal thy 

a i r - launched cruise missiles.  

Arms Reductions 

Arms control  ag reemen t s  provide a ma jo r  cons t ra in t  on nuclear  force 

levels. Thus,  it is appropr ia te  to consider  wha t  the United States should 

seek to obtain f rom a rms  control  and  when,  if  at all, the  p resen t  a rms  

reduct ion process  should cease. I t  is well establ ished tha t  a rms  control  

is not  an end in itself but  a means  to improve  security. For  reduct ions  

to be  in the nat ional  interest,  they should (1) have  some  aff i rmat ive  

benefit ,  and  (2) not  weaken  deter rence2 

"llae United States is current ly  commi t t ed  to negot ia t ing a START I I I  

t r ea ty  with Russia. Although the two sides agreed on a l imit  of  2 ,000  to 

2,500 accountable  warheads  dur ing the 1997 Helsinki  summi t ,  Russia  

has  consis tent ly  a rgued  for levels below these  values. In theory,  START 

I I I  levels could be  reached by  reducing the number s  of  U.S. ballistic 

missile submar ines .  For at least  several  decades,  however,  it will 

be necessary  to hold  targets  in China at r isk as par t  of  a robus t  

p ro -p lanned  option.  To avoid the risks of  miscalculat ion,  such an  

at tack should not  involve overfl ight of  Russia. Thus,  START I I I  should 

allow the  ma in t enance  of  SSBNs in both  the Atlantic and  Pacific 

oceans.  One way  to accompl ish  this within the lower  levels of  START 

I I I  would be to provide  simplified p rocedures  for inact ivat ing and  

3.21 
In practice, this second criterion has meant  that the Joint  Chiefs of Staff (JCS) must  certify that 

the national guidance for the employment of nuclear weapons issued by the President can be met 
at the lower level. 
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removing  f rom accountabi l i ty  several launchers  on each SSBN. 

Negotiating such procedures should be a goal of the United States. '° 

As the discussion thus far has indicated, the distinction between 

strategic and non-strategic nuclear forces is less likely to be useful in 

the future. Thus, any fllture arms reduction agreements should cover 

all categories of nuclear warheads.  Otherwise, the indistinguishability 

and potential convertibility of strategic and non-strategic warheads 

will affect the balance between the United States and other  powers, 

especially Russia. Because the numbers  of Russian non-strategic 

nuclear warheads are so large, they must  be counted in some way as 

strategic levels fall below START I1. Verification of limits on these 

forces almost certainly requires new approaches that  limit the actual 

numbers  of warheads,  not  just  the means  of their delivery. Such 

approaches will be difficult to negotiate and to implement.  Any 

warhead verification regime will be fairly intrusive. Future operations 

must  consider the impact  of  intrusive arms control measures. 

A central negotiating goal of  the United States in future arms control 

negotiations should be to preserve a force structure that  can maintain 

deterrence. Although it is not  the purpose of this s tudy to define the 

exact number  and shape of future U.S. nuclear forces, the following 

guidelines would be consistent with the analysis in this paper: 

Maintain a relatively large force of single-warhead ICBMs, sufficient 

to deny an adversary any hope of making a small, "cheap" attack on 

the United States. 

Retain sufficient B-52 and B-2 bombers  to fulfill U.S. conventional 

requirements.  All B-2 and B-52 bombers  should continue to have a 

nuclear capability. ~' 

Reta in  suff ic ient  SSBNs to m a i n t a i n  a t w o - o c e a n  capabi l i ty ,  if  

necessary  by  r emoving  some launchers  on each ship f rom 

accountability. 

10 This is the only element of the analysis in this paper that depends on the details of START III. 
11 B-1B bombers reoriented to conventional roles are excluded from the overall weapons totals 

prescribed by START II; presumably this exclusion will extend to START III  as well. 
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F r o m  an  ope ra t i ona l  perspec t ive ,  the  U n i t e d  States  s h o u l d  no t  agree  

to  r educe  its s t ra tegic  forces be low the  levels sugges ted  by  these  

gu ide l ines .  '~ Opera t iona l ly ,  force s t ruc tu re ,  no t  w a r h e a d  c o u n t s  or 

t a rge t  coverage,  s h o u l d  d e t e r m i n e  U.S. ne go t i a t i ng  goals.  

Special Considerations 

Defenses.  The  i m p o r t a n c e  of  ear ly  d e p l o y m e n t  of capab le  t h e a t e r  

ba l l i s t i c  m i s s i l e  d e f e n s e s  is wel l  k n o w n .  Such  d e f e n s e s  do n o t  

i nva l ida t e  the  n e e d  for the  smal l e r - sca le  n u c l e a r  o p t i o n s  desc r ibed  in  

th i s  paper .  Fu r the r ,  it is un l ike ly  t h a t  r o b u s t  n a t i o n a l  ba l l i s t ic  miss i l e  

de fenses  will be  dep loyed  in  the  i m m e d i a t e  fu ture .  A "thin" de fens ive  

sys t em wou ld  no t  a l te r  the  n u c l e a r  b a l a n c e  b e t w e e n  the  U n i t e d  States  

a n d  Russ ia  i n  a n y  f u n d a m e n t a l  way; n o r  w ou l d  it a l te r  the  ana lys i s  

p r e s e n t e d  earl ier .  A sepa ra t e  sec t ion  of this  p a p e r  will  ana lyze  the  

s i t u a t i o n  in  wh ich  m o r e  r o b u s t  n a t i o n a l  de fenses  are deployed.  

N u c l e a r  T o m a h a w k .  The  e a r l i e r  d i s c u s s i o n  s u g g e s t s  t h a t  m o s t  

ex is t ing  U.S. capabi l i t i es  will c o n t i n u e  to be  r e q u i r e d  for  the  i nde f in i t e  

fu ture .  F r o m  a n  ope ra to r ' s  perspec t ive ,  T L A M / N  m a y  n o  l o n g e r  

have  an  o p e r a t i o n a l  role to p lay  in  U.S. n u c l e a r  p l a n n i n g .  M a n y  of 

t he  r e a s o n s  t h a t  T L A M / N  was  so i m p o r t a n t  d u r i n g  t h e  Co ld  

W a r  ( d i s p e r s e d  n u c l e a r  forces ,  s t r a t e g i c  r e se rve ,  d e t e r r e n c e  o f  

Soviet  a t tacks  at  sea) are no  l onge r  as re levant .  W i t h  a s h r i n k i n g  

s u b m a r i n e  force  (wh ich  a lso  ha s  m u l t i p l e  o t h e r  m i s s i o n s ) ,  

T L A M / N  wou ld  m a k e  on ly  an  i n c r e m e n t a l  c o n t r i b u t i o n  to large,  

p r e - p l a n n e d  a t tacks  even  if  it were  re -deployed .  For  smal l e r - sca le  

at tacks,  t he  w e a p o n  appea r s  to offer no  charac te r i s t ics  t h a t  cou ld  n o t  

be  p r o v i d e d  by  o the r  sys tems .  Fu r the r ,  the  t i m e  r e q u i r e d  to dep loy  it  

in  a crisis  makes  it u n a t t r a c t i v e  for such  at tacks,  s ince  it is u n l i k e l y  t ha t  

pol i t ical  l eaders  will be  wi l l ing  to an t i c ipa t e  n u c l e a r  w e a p o n s  use  far 

e n o u g h  in  a d v a n c e  to m a k e  d e p l o y m e n t  feasible.  TM 

12 This does not mean nuclear arms control must end with START III. Adequate constraints 
on so-caned non-strategic weapons will almost certainly require further negotiations following 
START Ill. 

13 Although it does not invalidate the analysis presented above, some believe that sea-launched cruise 
missiles could pose special dangers to the United States. Future regional nuclear powers might be 
able to use such weapons against the continental United States more easily than ICBMs and with 
more control than terrorist-style covert delivery. Although there is no evidence that any such 
powers are now developing nuclear sea-launched cruise missiles, the Intelligence Community 
should place a priority on indications and warning for the emergence of such a threat. 
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Dual-Capable Fighter Aircraft. During the Cold War,  a significant 

c o m p o n e n t  of  the  U.S. nuclear  delivery capabil i ty in Europe  resided 

in Dual-Capable  Aircraf t - - tha t  is, those  capable  of  delivering bo th  

nuclear  and non-nuc lear  muni t ions .  Current  plans for future  tactical 

aircraft  such as the  F-22 and  Jo in t  Strike Fighter do not  provide 

for dual-capabil i ty.  Given the strike capabil i ty inherent  in the U.S. 

b o m b e r  force, there  appea r  to be  no opera t ional  reasons  to re ta in  

dual-capabili ty.  There  may,  however,  be  overr iding policy reasons - -  

such as main ta in ing  NATO cohes ion- - tha t  dictate long- te rm re tent ion 

of dual-capabi l i ty  in tactical aircraft?" 

Conventional Forces. The possess ion of overwhelming  convent ional  

forces has  and can cont inue  to deter  potent ial  conflicts by  making  

the costs so high and  chances of  success so low tha t  adversar ies  are 

unwilling to take the  risks. Some have  a rgued  tha t  advances  in 

convent ional  warfare  technology const i tute  such a revolution tha t  a 

new strategy of "conventional  strategic deterrence"  can replace nuclear  

s t rategic de ter rence ,  at least  for  regional  conflict. Revolu t ionary  

technologies enabl ing such a shift  include precis ion-guided muni t ions ,  

s teal th technology for  missiles and  aircraft,  and  vast  i m p r o v e m e n t s  in 

c o m m a n d ,  control,  communica t ions ,  compute r s  & intelligence (CAI) 

systems.  Much like nuclear  deterrence,  the new strategy would employ  

long-range  strategic air power  to th rea ten  an aggressor ' s  entire mil i tary 

and industrial  complex  wi thout  the  need for  g round  t roops  (and 

associated casualties).  Advocates  believe this a l ternate  s t ra tegy would 

have  more  credibility and  much  less potent ia l  for collateral damage  

than  cont inued reliance on nuclear  deterrence.  

Despite the popular i ty  of  this view, advanced conventional  forces can- 

not  s tand alone as a deterrent .  First, nuc lear -a rmed  adversaries already 

exist, and  other  opponents  with weapons  of mass  destruct ion or 

weapons  capable of  threatening the United States p roper  are likely to 

evolve. Second, conventional  we~apons have some technical l imitations. 

For instance, for s tandoff  munit ions,  crucial targets  can be made  

increasingly hard  to conventional  attack; some m a y  even be essentially 

3 . 2 4  
14 See the Policy and  Strategy paper  of this repor t  for a discussion of the policy rationale for 

retaining both  TLAM/N a n d  Dual-Capable Aircraft. 



Operat ions  

impervious.  Harden ing  or even dispersal  or  m o v e m e n t  of  a target  m a y  

be so cheap tha t  any  a t t empt  to kill it with expensive weapons  could well 

cost more  than  the target  is worth.  Third, historical experience suggests 

tha t  conventional  deterrence fails. Technology inevitably spreads  so 

that  it is eventually used in warfare  by  both  sides (the only exception 

being nuclear  technology, so far). Further ,  air power - -wi th  high- 

precision weapons  that  might  be  dubbed  "video game  war fa re" - -has  

never  won a war  by itself. 

Convent ional  forces have  an i m p o r t a n t  role in de te r rence  when  

coupled with nuclear  forces. There  will always be  s i tuat ions where  

nuclear  de te r rence  alone is not  credible. There  is, however,  no p rospec t  

of  convent ional  forces replacing nuclear  deterrence.  The combina t ion  

of nuclear  forces to deter  and  super ior  convent ional  forces provides  the  

best  hope  of ensur ing deter rence  into the  future.  

Nuclear Command and Control 

Today 's  nuclear c o m m a n d  and control sys tem has served the  United 

States well, but  the world has changed and  so mus t  nuclear  c o m m a n d  

and control. C o m m a n d  and control is of  critical impor tance  in assuring 

deterrence because  even the percept ion of  vulnerabil i ty m a y  invite 

an at tack? 5 In the 2010 to 2015 t ime frame,  nuclear  c o m m a n d  and 

cont ro l - -and  all of  c o m m a n d  and con t ro l - -mus t  evolve. The mos t  

fundamenta l  shift will be  in focus f rom sys tems to data. In  the future the 

United States will use a data-centr ic  sys tem with worldwide coverage. 

Military communica t ions  will consist  of  mil i tary da ta  flowing over  m a n y  

commercia l  networks,  jus t  as financial or any  other  data  will. A related 

shift in focus will be  how to pass data. Nuclear  c o m m a n d  and control 

data  will flow through  two systems: a slim hard- l ine survivable e lement  

and  a flexible day- to-day family of networks.  Communica t ion  sys tems 

will become  families of  mul t imedia  networks;  emergency  action and 

positive control procedures  will embrace  the electronic age; and  knowl- 

edge-based software on dis tr ibuted compute r  networks  will rapidly 

filter data, develop plans,  and  p repa re  re targe t  orders  for U.S. forces. 
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This subsection sketches, in broad terms, a vision of how future nuclear 

comm and  and control might  look. It begins by explaining the current  

system to ensure a common  point of reference. This will include a 

definit ion of  what  const i tu tes  " c o m m a n d  and control ,"  a shor t  

background describing past nuclear policy evolution, and nuclear 

comm and  and control imperatives. From this reference point, the 

subsection will briefly explore some of the future trends affecting 

nuclear command  and control and, finally, will describe the concepts 

that are critical to the future of nuclear co mmand  and control. 

We do not a t tempt  to present  technical solutions to future nuclear 

c o m m a n d  and control requirements,  but  instead focus at the broad 

conceptual level. Additionally, the concepts put forth are intended for 

use in the 2010 to 9015 time frame. 

Background 
Yesterday's world consisted primarily of  a single major  threat  to the 

United States--the Soviet Union. In this bi-polar world U.S. national 

policy focused on containing communism.  Militarily, the United States 

mainta ined overwhelming force in the nuclear and conventional  

arenas. Nuclear weapons were seen as the ultimate weapon and the 

United States prepared to prevail in a nuclear exchange if deterrence 

failed. Planners developed a nuclear co mmand  and control system that  

was strictly driven from the top down. This system, developed and 

financed by the military, uses multiple single-use, low-data-rate paths 

to convey nuclear orders from decisionmakers to executing forces. 

Today, some of the paths of  this system are hardened;  that is, they are 

designed to withstand nuclear blast and electromagnetic effects to 

ensure forces can receive appropriate orders during all phases of 

conflict. The current  system is manpower  and paper  intensive, relies on 

older, proven technologies, and is becoming increasingly difficult to 

maintain. Nuclear c o m m a n d  and control was a specialized system, 

expensive to build, and costly to maintain. However, in the absence of 

alternatives, the United States must  pay these costs. 
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The political c l imate of  today 's  world  is different.  Today ' s  nat ional  

s t ra tegy seeks to enhance  U.S. security, ensure  a heal thy  economy,  and  

p r o m o t e  democracy.  '6 Militarily, the United States does this by  shaping  

the world, responding  to crises, and  prepar ing  for  t o m o r r o w ?  7 Ins tead  

of the single looming threa t  of  the Soviet Union,  the  Uni ted States m u s t  

now consider  threa ts  such as in format ion  warfare  and  chemical  or  

biological weapons  in the  hands  of  potent ia l  enemies.  Today,  nuclear  

weapons  are weapons  of  last  resort .  Pr imari ly  cons idered  strategic 

weapons,  thei r  use or  e m p l o y m e n t  is adapt ing  to o ther  levels as the 

distinction be tween the strategic, operat ional ,  and  tactical levels of  

warfare  blur. Today 's  nuclear  c o m m a n d  and control  sys tem is largely a 

collection of legacy sys tems  f rom the Cold War.  I t  has  been  t r i m m e d  

down slightly and made  more  flexible, but  is essential ly unchanged.  

Expensive,  survivable sys tems  domina te  the cur rent  c o m m a n d  and 

control  archi tecture  and  l imit  flexibility. 

The  future  world  will likely be  a mul t ipo lar  one in which t ransna t iona l  

g r o u p s  and  m u l t i na t i ona l  c o r p o r a t i o n s  m a y  well c o m p e t e  wi th  

nat ion-s ta tes  for power  and  resources.  Global c r ime and  t e r ro r i sm 

will cont inue  to th rea ten  the Uni ted States within its own borders .  

Scarce resources,  such as water  or  oil, and  the dispar i ty  be tween 

haves  and  have-nots  may  instigate m u c h  of the world 's  instability. 

Military success will increasingly depend  on shar ing responsibi l i ty  

with fr iends and  allies. WMD, including advanced  chemical  and 

biological weapons ,  will be in the  hands  of  m a n y  actors th roughou t  

the  world.  As i n fo rma t ion  b e c o m e s  an  increas ingly  i m p o r t a n t - -  

if  not  the p r imary - - sou rce  of power,  in format ion  warfare  could b e c o m e  

the  weapon  of choice. Nuclear  c o m m a n d  and control  in the  future  m u s t  

adap t  and  become a par t  of  the  overall  ne twork-cent r ic  communica t i on  

sys tem where  mult iple  nodes  provide guaran teed  connectivi ty to any  

appropr ia te  weapon  system, in a lmos t  any  envi ronment .  I t  will no 

longer  be  a un ique  system, independen t  of  o ther  c o m m a n d  and control  

requi rements ,  bu t  will instead become  pa r t  of  a larger  c o m m a n d  

and  control  sys tem with one unique exception.  In addi t ion to the  

c o m m o n - u s e  ne twork  system, nuclear  c o m m a n d  and control  will 
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cont inue to use a survivable "slim hard- l ine"  communica t ion  sys tem 

(such as today ' s  ELF, VLF, and  MILSTAR) to ensure  Emergency  Action 

Message delivery dur ing nuclear  war. 

This dual - t rack system, using au tomat ion  and  rule-based decision aids, 

will s implify nuclear  c o m m a n d  and control while making  it far more  

responsive  than  it is today. The future  nuclear  c o m m a n d  and control  

sys tem can becom e  the c o m m a n d  and control sys tem for wha tever  

"ul t imate  weapon"  comes  into being in the next  century,  whe ther  it be  

space-based  lasers, in format ion  warfare,  or some  other  weapon.  

Imperatives for Nuclear Command and Control 

Secure.  First, a nuclear  c o m m a n d  and control  sys tem mus t  provide  

con t inuous  fr iendly access to reliable da ta  while s imul taneous ly  

denying e n e m y  access.  This r e q u i r e m e n t  existed t h roughou t  the 

Cold War,  is critical today,  and  will r emain  a p r emie r  r equ i rement  

in the future.  Today  the Uni ted States mee t s  this r equ i rement  th rough  

the use of  secure systems;  in the future  the emphas i s  should be on 

secure data.  Rather  than  being concerned with how the informat ion  

arr ived,  the  focus should  be  on the  da ta  i t s e l f - -ha rdened  data .  

Such a sys tem m u s t  be  invulnerable  to in fo rmat ion  opera t ions .  

As access to and  control  of  in fo rmat ion  becomes  an i m p o r t a n t  

m e t hod  to wage war,  securi ty against  informat ion  opera t ions  will 

replace physical  securi ty as the greates t  challenge to the nuclear  

c o m m a n d  and control  system. 

S u r v i v a b l e .  A s eco nd  r e q u i r e m e n t  of  nuc lea r  c o m m a n d  and  

control  is survivability. Survivabili ty requires  un in te r rup ted  access 

to uncor rup ted  data. In the past  the th rea t  to da ta  was physical  

in terrupt ion,  and  survivabil i ty was achieved th rough  robust ,  indepen-  

dent,  overlapping,  unique systems.  In  the  future,  survivabili ty mus t  

address  bo th  physical  and  vir tual  (virus or hacker)  destruct ion.  The 

future  key to survivabil i ty will be redundancy;  uncor rup ted  data  will 

exist in m a n y  locations, with mult iple  ways to access these data. In  the 

event  of  physical  or virus dest ruct ion of the network-centr ic  system, a 
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single sl im ha rd  line will provide  physical,  ha rdened  survivability. This 

single chain is critical to nuclear  c o m m a n d  and control;  wi thout  it, 

t he re  would  be  no de t e r r en t  aga ins t  a f i r s t - s t r ike  a t t emp t .  For  

de ter rence  to work,  the  Uni ted States m u s t  convince the  e n e m y  tha t  it 

has  the  will and  capabil i ty to respond  decisively. This dual - t rack  

nuclear  c o m m a n d  and control  will provide  the  needed  capability. 

Responsive and Timely. The U.S. nuclear  c o m m a n d  and  control  

sys tem mus t  be  responsive  and  timely. I t  m u s t  be  able to react  quickly 

to w h a t e v e r  s i tua t ion  deve lops  whi le  s u p p o r t i n g  of fens ive  and  

defensive operat ions .  During the Cold War  the  Uni ted  States focused 

on a known set of  targets  tha t  did not  vary a great  deal. Today  it faces 

a different  th rea t  env i ronmen t  popula ted  by  an ever-growing n u m b e r  

of  actors  and  weapons ,  driving a need  to re targe t  quickly. Tomor row,  

the  U.S. nuclear  c o m m a n d  and control  sys tem m u s t  be  able to 

a c c o m m o d a t e  rea l - t ime  s i tuat ional  awareness  and  nea r - r ea l - t ime  

planning,  followed by  del iberate  action. 

Although deterrence  remains  the bedrock  of U.S. nuclear  policy, 

new Presidential  guidance makes  it d e a r  tha t  the  nuclear  c o m m a n d  

a n d  con t ro l  s y s t e m  m u s t  change .  F ight ing  a n d  winn ing  as an  

objec t ive  is giving way  to an e m p h a s i s  on adap tab i l i ty .  The  

c u r r e n t  nuc lea r  c o m m a n d  a n d  con t ro l  sy s t em,  wi th  ex tens ive  

requ i rements  for  survivabil i ty and  little ability to flex, is unable  to m e e t  

this requi rement .  

Technology Trends Affecting Nuclear Command and Control 

Technology is changing c o m m a n d  and  control  at a t r e m e n d o u s  rate.  

The  Na t i ona l  Secur i ty  Agency  (NSA) has  e x a m i n e d  th is  a n d  

de te rmined  tha t  three  impor t an t  overarching mega - t r ends  emerge:  

the d ramat ic  expans ion  of ne twork  bandwidth ,  mobi le  access, and  

widespread  encrypt ion.  

C o n t i n u e d  g rowt h  in the  c o m p u t e r  i n d u s t r y  will enab le  h igh-  

speed processing,  s torage,  and  handl ing  of vas t  a m o u n t s  of  data.  
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Communica t ion  bandwidths  will allow more  and  more  data  to be  

exchanged by mult iple  users.  The convergence of comput ing  power  

and te lecommunica t ions  accompan ied  by  the explosive growth in 

ne twork  traffic (as evidenced by  sus ta ined 30% annual  growth in the  

In ternet )  will enable  unpreceden ted  access to data.  

Mobi le  access to global  ne tworks  c o m p l e m e n t s  f iber  opt ic  and  

m i c r o w a v e  I n t e r n e t  connec t iv i ty  by  p rov id ing  radio  f r e q u e n c y  

(satellite te lephones,  wireless local networks,  wireless m o d e m s )  access 

to networks.  This extends  the access to the  individual ra ther  than  to 

hubs  of users,  which enormous ly  increases the n u m b e r  of  possible 

pa ths  connect ing sites. 

The f irst  two m e g a - t r e n d s  facil i tate a p ro found  increase  in the  

a m o u n t  of  data  tha t  can (and will) flow on networks.  Data  will 

b e c o m e  increas ingly  cheap,  and  eventual ly  the  sheer  vo lume  of  

data  will create problems.  Ident ifying "good" data,  filtering data, 

and  protect ing da ta  will also increase in impor tance ,  potent ia l ly  

fas ter  t han  the growth in data. This provides the impe tus  for the th i rd  

t rend,  eneryption.  Historically the value of data  was propor t iona l  to 

its scarcity, which was achieved by  controll ing access to the data. 

In  a future  env i ronmen t  of  unres t r ic ted access to vast  amoun t s  of  

data,  quali ty will be  the new reference for value judgements .  Protect ing 

da ta  quality will become  critically impor tan t ,  whether  it be  political, 

financial, or personal  data. 

For the  future,  the quest ion is not  '~Will technology change how the 

United States accomplishes  nuclear  c o m m a n d  and control?" The 

quest ion is "Will the Uni ted States have  the foresight  and  willingness 

to make  necessary changes in order  to ensure  a creditable deterrent ,  

foster  a rms  control, and  safely opera te  its nuclear  weapons  in a 

changing world env i ronment?"  
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The FuturemAmerico's Insurance Policy 
and Nuclear Command and Control 

Current  writings describe the nuclear arsenal as an insurance policy, a 

concept that  may  be useful in considering future c o m m a n d  and control. In 

the past, the United States built nuclear weapons  and their  c o m m a n d  and 

control systems to address the full spect rum of conflict and responsive- 

ness. Extending the insurance analogy, this could be considered a "whole 

life" approach: durable, broad coverage, but  expensive. The nuclear 

c o m m a n d  and control system of the future (as an integral par t  of  nuclear 

deterrence) could also be  thought  of using a life insurance analogy--a  

whole life policy supplemented by flexible t e rm insurance. The core of the 

system, the whole life portion, is a slim hard line, a small collection of 

hardened  systems that  link together to assure a secure, survivable path  to 

selected forces under  any wart ime environment.  This is the part  of the 

system that  can survive a massive nuclear attack and respond in kind. It  is 

a simple system that  uses a very short  message to tell surviving forces 

(primarily alert and mod-aler t  SSBNs) to launch their  missiles. Although 

relatively expensive, the slim hard  line, like whole life insurance, provides 

security in the future, no mat te r  what  might  happen.  I t  is the stable 

foundation upon which present  and future security is built. 

Using this foundat ion,  it m a y  be possible develop a flexible and  

responsive  sys tem tha t  uses existing channels  of  communica t ion  and  

funct ions in any  env i ronmen t  shor t  of  mass ive  nuclear  war.  This 

system, combining  bandwidth ,  mobi le  access, and encrypt ion,  will be  

easy to use, easy to procure,  and  easy to interpret .  I t  will use the 

In ternet ,  satellites, commerc ia l  TV broadcas t  systems,  and  remain ing  

mi l i ta ry-unique sys tems to provide  r edundancy  and  reliability. Using 

it, mil i tary p lanners  will be  able rapidly to re target  and  execute 

small-  to large-scale nuclear  opera t ions  us ing any  p resen t  or  future  

weapon  system. The key to this sys tem is its inheren t  flexibility. I t  is 

like t e r m  life insurance--f lexible ,  cheap,  and  responsive.  

By combining  the  stable founda t ion  of  the  sl im hard  line and  the  

flexibility of  the  c o m m o n  network-cent r ic  system, the Uni ted States 
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will have a nuclear  c o m m a n d  and control  sys tem tha t  mee t s  its 

long- te rm securi ty needs  and  is flexible enough to mee t  and  adap t  to 

t omor row ' s  changing world. 

Hard Data, Not  Hard Systems 

The current  nuclear  c o m m a n d  and  control  sys tem relies heavily 

on h a r d e n e d  c o m m u n i c a t i o n s  sys tems,  codebooks ,  and  a pape r -  

based  informat ion  pedigree.  All of  these factors contr ibute  to the  

survivabili ty of  the nuclear  c o m m a n d  and  control  system, but  may  not  

be  required unde r  the new concept  of  nuclear  c o m m a n d  and control. 

Current ly,  c o m m u n i c a t i o n s  sys t ems  for  nuc lear  c o m m a n d  and 

control consist of  mult iply-redundant ,  single-use (military-only) systems 

that  are hardened  against the effects of nuclear blast. Redundancy and 

hardening are deemed  necessary to ensure  that  reliable communicat ions  

will exist during and after a nuclear attack. Unfortunately, layers of  

redundancy,  mili tary-only systems, and reliance on paper  products  all 

result in large expenditures of  bo th  money  and manpower .  Additionally, 

non-use  of automated,  electronic systems increases the complexity of  

emergency action procedures,  limits the flexibility of  the systems, and 

increases the likelihood of compromise  or spoofing of critical nuclear 

c o m m a n d  and control information.  

Systems. The slim hard  line would provide assured  response  to at tacks 

tha t  th rea ten  the nat ion 's  survival by  guarantee ing  execution message  

delivery dur ing any  s t ressed communica t ion  condition. Composed  

pr imar i ly  of  current  legacy systems,  it will evolve to incorpora te  

new t echno log ie s  as t hey  m a t u r e .  The  a s soc ia t ed  e m e r g e n c y  

ac t ion  p r o c e d u r e s  would  not  need  to e n c o m p a s s  r e - p l a n n i n g /  

r e - t a rge t ing /adap t ive  p lanning  options.  Those  types  of  responses  

would be handled  by  the c o m m o n  network-centr ic  por t ion  of the 

system. Likewise, communica t ions  sys tems for the slim ha rd  line 

would be l imited in scope and  capability. The slim hard  line guarantees  

execut ion th rough  physical  hardening ,  bu t  does  not  provide  the  

flexibility likely to be  required  in the future.  
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"Harden ing"  for  the  c o m m u n i c a t i o n s  sys t ems  would  come  f rom 

mult iple  paths ,  mul t ip le  nodes,  and  mult iple  m e a n s  of  t ransmiss ion .  

The  drive to go f rom mil i ta ry-unique  to commerc ia l  sys tems  will be  

fueled pr imar i ly  by  cost. Communica t ions  sys tems are very  expensive 

to build and  mainta in .  However ,  sha red  use  of  them,  for  example,  via 

the Internet ,  is well within the  reach of  mos t  people;  it is inexpensive 

and  conven ien t .  Our  p r e d i c t e d  fu tu r e  env i s ions  u n p r e c e d e n t e d  

num ber s  of  communica t ions  systems,  of  every type, each carrying 

encrypted  data  f rom dec is ionmakers  to executing forces. Therefore ,  in 

any  si tuat ion shor t  of  a ma jo r  nuclear  war,  any  n u m b e r  of  means  to 

t r ansmi t  da ta  f rom the dec is ion-making  authori t ies  to the  executing 

forces exists. A part ia l  list might  include the  In ternet ,  commerc ia l  

(whether  landline, SATCOM, or cellular) te lephone,  and  television in 

the fo rm of a video-teleconference.  Any or all of  these  sys tems  provide  

mult iple  pa ths  be tween  the  cognizant  parties,  and  bandwid th  could be  

leased for day- to-day  connec t iv i ty /opera t ions  a n d / o r  secured in the 

event  of  a nat ional  emergency.  

D a t a .  This concept  would engender  a ma jo r  shift  for the  nuclear  

c o m m a n d  and control  sys tem toward  increased or exclusive use of  

electronic encrypt ion to not  only encrypt  the messages  t ransmi t ted ,  but  

also to establish the  "pedigree" or authent ic i ty  of  the message.  This 

concept  is called "hardened  data." While it is arguable  tha t  nuclear  

c o m m a n d  and control  is current ly  "hardened"  by  encoding and  use of 

pape r -based  authent icat ion,  a shift  to electronic "hardening" provides  

several  new capabilit ies.  

Effective encryption would likely involve use of  a multiple key system 

such that  the data arrive at the user end as "read-only" data. Only 

authorized senders,  p resumably  l imited to the  National  C o m m a n d  

Authorities and /o r  the authorized originators, would hold the "send" 

key. These two facets would combine  to eliminate the ability of a "rogue" 

user  to spoof  the system, a fear that  has  driven and  continues to drive 

costly and /o r  complex changes to the current  system. Additionally, effec- 

tively encrypting the data limits an adversary 's  access to nuclear corn- 
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m a n d  and control information.  Intercepts  would consist only of  elec- 

tronic noise. The character  and composi t ion of the message would not  be  

exposed. 

Such a sys tem could also effectively establish the "pedigree" of  a 

message ,  thus  e l iminat ing the r equ i rement  for off-line authent icat ion.  

Simply put,  there  are only two end s tates  for  data  received at  the user  

end: clear text  or  electronic noise. The  receipt  and  correct  decrypt ion 

of  a message  assures  tha t  it has  been  sent  by  the  p roper  authori ty.  

Effect ively  h a r d e n e d  da t a  could also e l imina t e  the  need  for  

c u m b e r s o m e  and  costly codebook systems.  Codebooks by their  very 

nature  pose  a p rob l em in the  p lanning  and  execution of forces. As 

flexibility approaches  infinity, the size of  the  codebook necessary  to 

cover all those  opt ions also approaches  infinity. As the usefulness  of 

the codebook goes up, the ability to use it goes down. Consequently,  

cu r ren t  codebook  sys t ems  are a series of  compromises ,  t r ad ing  

flexibility for  operabili ty.  Developing an infinitely flexible eodebook,  

aside f rom being nearly impossible,  creates more  p rob lems  than  it 

solves. The encode /decode  process,  development ,  product ion,  and  

t ra ining associated with such a eodebook would be costly, t ime-  

consuming ,  and  likely to resul t  in message  errors .  All of  these  

p rob lems  are fixed by  use of  a "plain text" Emergency  Action Message 

t r ansmi t t ed  over  an encrypted  circuit. 

Use of  codebooks  also cons t r a ins  h o w  the  Na t iona l  C o m m a n d  

Authori t ies  can execute the force. Fixed formats  constra in  opt ions and  

force pre -p lanning  not  only of  the  codebook,  but  of  the executable 

miss ions  to ensure  that  the m a x i m u m  n u m b e r  of  opt ions  are available 

in the  m i n i m u m  am ou n t  of  t ime. In  addit ion to consuming  mult iple  

m a n - h o u r s ,  the  ex i s tence  of  p r e - p l a n n e d  op t ions  favors  the i r  

choice, whe the r  or  not  they represen t  the  best  r esponse  to a given 

situation, because  of the  difficulties and  t ime  delays associated with 

developing opt ions f rom scratch. Encrypted  plain- text  messages  free 

dec is ionmakers  f rom the t y ranny  of fixed formats  and  allow any  
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a m o u n t  of  data,  f rom a s imple  execu t ion / t e rmina t ion  of  a p re -p l anned  

opt ion up to and  including an entire new ta rge t  package,  to be  sent  in 

an Emergency  Action Message. 

An addit ional  bene f i t - - add res sab i l i t y - -may  also be  realized by  using 

an In te rne t - type  dis tr ibut ion sys tem for Emergency  Action Messages.  

I f  Emergency  Action Messages were  individually addressed  to the  

executing unit,  and  the unit  r epor ted  back receipt  and  unders t and ing  

of  t hose  E m e r g e n c y  Act ion  Messages ,  the  necess i ty  to  b l ind ly  

r e - t r ansmi t  Emergency  Action Messages to ensure  receipt  would be  

el iminated.  A repor t -back  sys tem could funct ion automatical ly ,  like an 

e-mail  re turn  receipt,  or be  designed to require  end-use r  input.  

Addressed  units  not  r e spond ing  to task ing  will receive e i ther  a 

re t ransmiss ion  tha t  the sys tem could provide  automatical ly ,  or  the  

miss ion will be  re-ass igned (again, automatical ly)  to ano the r  unit. 

Another  aspect  of  ha rd  data  is the  process  of  ensur ing  that  viable, 

uncor rup ted  data exist somewhere  in the  ne twork  and  are capable  

of  be ing  re t r i eved  by  the  user ,  a concep t  of  da ta  s t ewardsh ip .  

Data  s tewardship  involves the  full spec t rum (cradle to grave) control  

over  specific data; captur ing data,  ensur ing accuracy and  updates ,  

providing ready  storage,  archiving superseded  data,  and  dest roying 

unneeded  or cor rup ted  data.  A critical pa r t  of  a da ta-eent r ic  world,  

data  s tewardship  will ensure  consis tent  access to viable data. 

A sys tem using "hardened  data" provides  m a n y  benefits:  increased 

security; more  efficient m a n a g e m e n t  of  Emergency  Action Message 

distr ibution;  more  effective, flexible emergency  act ion procedures ;  

and  potent ia l  savings f rom el iminat ion of  mul t ip le  pape r  products  

(codebooks  and  authent icators) .  Through  encrypt ion,  the mil i tary  can 

leverage off the  e n o r m o u s  inves tment  in the world  info-structure.  For  

the small  access charge to the networks,  encryp ted  mi l i ta ry  da ta  can 

flow in unpreceden ted  vo lume  and speed to anywhere  on the  planet .  
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A New Emergency Action Message 

Today,  the  mi l i ta ry  uses Emergency  Action Messages  to convey 

instruct ions to nuclear  forces. Emergency  Action Messages  contain two 

critical types of  data: weapon  details and  pedigree informat ion.  

Weapon  details include the  desired option,  weapon  system,  and  

technical pa r ame te r s  about  the in tended  targets.  Pedigree informat ion  

addresses  the issues of  data  quality and  proper ly  author ized direction. 

Driven by  the need  to use  special low-data- ra te  communica t ions  

systems,  today 's  Emergency  Action Messages contain bo th  types of 

data,  carefully s t ruc tured  to ensure  brevi ty  and  rapid  unders tanding.  

As descr ibed earlier, the  manda t e  for brevi ty  requires  significant 

p re -p lanning  of  nuclear  at tack options,  which limits flexibility. 

Future  Emergency  Action Messages will include the s ame  informat ion,  

but  technological  capabilit ies and  a need for grea ter  flexibility suggest  

the  oppor tun i ty  for a process  change. The  new process  or g roup  of 

processes  would separa te  the  weapons  data  f rom the pedigree data. 

The advent  and growth in knowledge-based  sys tems will directly affect 

the  p lanning  processes,  making  it viable for p lanners  to develop 

near - rea l - t ime  options.  Using the  inherent  power  of  ne tworks  for data  

sharing,  the weapons  da ta  could be  sent  to all applicable p la t forms  

immedia te ly  after  an opt ion is generated.  The pedigree data  would 

c o m p r i s e  the  new E m e r g e n c y  Act ion Message  and  offer  the  

dec i s ionmaker  much  wider  f r eedom to communica t e  the decision, 

pu rpos e ,  and  r a t iona le  vi tal  to a t a i lo red  r e sponse .  This  new 

Emergency  Action Message,  also ha rdened  via electronic encryption,  

will great ly simplify opera t ional  p rocedures  and  provide  the  Nat ional  

C o m m a n d  Authori t ies  with a high degree of  flexibility. 

Conclusion 

After years  of  Cold War  inertia,  nuclear  c o m m a n d  and control  m u s t  

adap t  to new realities. The dual- t rack nuclear  c o m m a n d  and  control  

sys tem presented  will provide the insurance  the Uni ted States needs. 

Ins tead  of s tanding alone as its predecessor  did, it m u s t  align with  the 



Opera~ons 

convent iona l  c o m m a n d  and  control  sys tem.  The  sys t em will be  

network-centr ic ,  with survivabil i ty provided  by  mult ip le  da ta  pa ths  as 

well as an independen t  slim ha rd  line. H a r d e n e d  da ta  will prec lude  

the  need  for fu r ther  ha rdened  sys tems  while main ta in ing  i r o n - d a d  

survivability. Increased  bandwidths  and  comput ing  power  a long with 

mobi le  access will provide  the  flexibility and  assurance  required  for 

future  deterrence.  

Future  De fense  C o n t r i b u t i o n  to  D e t e r r e n c e  

Over the next 10 to 20 years, defensive systems are likely to have a greater 
role in sustaining deterrence than  during the Cold War. The specific 

attr ibutes of  deployed systems will probably  be  strongly influenced by 

the political-military dynamics  that  unfold f rom technological advances. 

We believe that  it will be  feasible to field effective systems against  

today's  offensive systems, al though considerable testing remains  to be  

conduc ted  before  any  par t icular  sys tem can  m a k e  a mean ingfu l  

cont r ibut ion  to deterrence.  Of  course, i m p r o v e m e n t s  in offensive 

systems can make  the defensive task harder.  A n u m b e r  of  factors apply: 

• The Anti-Ballistic Missile (ABM) Treaty  current ly  prohibi ts  deploy-  

m e n t  of  a truly effective nat ional  ballistic missi le defense.  With  

he  end  of the  Soviet Union,  the  future  for this t rea ty  is murky.  I f  

Russia, Belarus, Kazakstan,  and  Ukraine  become  successor  states,  

modifying the  t rea ty  m a y  be  more  difficult t han  in the  past .  

• Whatever  happens  to Nat ional  Missile Defense (NMD) in the nea r  

te rm,  Thea te r  Missile Defenses  (TMD) will be  developed at  a 

del iberate  pace with reasonably  robust  dep loyment  of a land-,  

a n d / o r  air-, a n d / o r  sea-based  system. 

The dep loyment  of  a r ep lacemen t  for Defense Suppor t  P rogram 

satellites, current ly  t e rmed  Space Based Inf ra -Red  Sys tem (SBIRS)- 

High (a detector  in a geo-synchronous  orbit),  is essential.  Although 

dep loyment  of  SBIRS-Low (a detec tor  in a low ear th  orbit)  is not  
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assured ,  it is cu r r en t ly  in the  Air  Force  P r o g r a m  Objec t ive  

M e m o r a n d u m  (POM), and  Congress is a s t rong suppor ter .  SBIRS- 

Low is needed for  a t ruly  effective thea te r  defensive system. 

A new gene ra t i on  of  low ea r th  orb i t  space  s y s t e m s  (Teledysic ,  

I r id ium,  etc.) will provide commerc ia l  access to r emote  sensing 

a n d / o r  communica t ions  data  of  a quali ty previously provided only 

by  m i l i t a r y / n a t i o n a l  space  p r o g r a m s  to U.S. users ,  p r i m a r i l y  

military. Commerc ia l  access will m e a n  much  of these  da ta  will be  

widely available to U.S. adversar ies  as well as friends. Fur the rmore ,  

the  technology and  archi tectures adop ted  by these commerc ia l  

sys tems will enable  "space weapons"  tha t  can be employed  for  space 

control  purposes ,  including missile defense applications- 

Networks  of  data  rapidly available directly f rom space-based  and 

o ther  sensors  to warf ighters  and  T M D / N M D  p la t fo rms- - such  as the  

Coopera t ive  E n g a g e m e n t  Capabi l i ty  a rch i t ec tu re  t ha t  includes  

S B I R S - L o w - - s h o u l d  p rov ide  the  poss ib i l i ty  of  s igni f icant ly  

increasing the  area covered by  any given defensive unit. 

The  n e e d  fo r  b o o s t - p h a s e  i n t e r c e p t  is c u r r e n t l y  r e c o g n i z e d  to 

counter  offensive thea te r  ballistic missile counte rmeasures ,  and 

responsive boos t -phase  intercept  sys tems  will p robab ly  be  unde r  

ser ious  d e v e l o p m e n t  or, possibly,  deployed.  The  Air Force  is 

working now on the a i rborne  laser. 

The implicat ion for the  future  is tha t  there  is considerable  technical 

potent ia l  to provide  robust  missile defenses with thea te r  defenses 

leading in t ime  to phased  deployment .  It  is also reasonable  to a s sume  

tha t  wide area  thea te r  defenses can be  extended to provide some 

defense for  the United States. U.S. homeland  defensive capabil i ty 

is likely to be considerable  by  the end of this t ime  frame;  the pace 

of  the  evolving U.S. h o m e l a n d  defense available over  the next  25 years  

appea r s  to be set by  funding and  policy (part icular ly with respect  to the 

ABM Treaty)  ra ther  than  the availabili ty of  technology. The conf i rma-  
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t ion of  an agreed th rea t  could expedite  the  rate  of  dep loyment .  

Contribution to Deterrence 

I t  should  be  emphas ized  tha t  missi le defenses  could enhance  the  

surv ivab i l i ty  of  o t h e r w i s e  v u l n e r a b l e  s t ra teg ic  forces  and  the  

c o m m a n d ,  control,  communica t ions ,  and  intelligence sys tems  (C3I), 

the reby  enhancing  the  second-s t r ike  capabi l i ty  of l imited offensive 

forces. Certainly, missi le  defenses  could unde r t ake  a pos t - launch  

counterforce  role to target  any  missiles, including mobi le  missiles,  

launched against  the  Uni ted  States. 

The  size of  the  defensive sys tem dep loyment  mus t  be  considered.  

Initially, it should be  large enough to deter  rogue s tates  f r o m  building 

or f rom using long-range  missiles but  small  enough not  to th rea ten  

Russia 's  assured  des t ruct ion capability. But tha t  does not  need  to be  the  

case for  the long run. With the  march  of  technology,  political will, and  

sufficient funding in the  future,  it m a y  be  feasible to field a sys tem to 

handle  large n u m b e r s  of  incoming  missiles.  Although such a defensive 

sys tem would have to be  m a m m o t h  to handle  the  n u m b e r  of  missi les 

potent ia l ly  a r rayed  against  the  Uni ted States by  Russia, it does not  

seem to be  impossible.  Future  reduct ions  of  Russ ian  strategic delivery 

sys tems  th rough  the a rms  control  process  will m a k e  this t ask  easier. 

Initially, to assure  the viabili ty of  U.S. alliances and  the  ability of  the  

United States to resist  b lackmai l  threats ,  the  Uni ted  States needs  very 

high confidence in a missile defense  sys tem tha t  will defeat  small  

n u m b e r s  of  re -en t ry  vehicles f rom rogue s tates  tha t  could a t tack  cities. 

At least  some  boos t -phase  in tercept  capabi l i ty  will be  needed  to defeat  

likely counte rmeasures .  Such a popula t ion  defense could also enhance  

the  survivabil i ty of  s trategic forces as well as the  C3I sys tems  against  a 

few re -en t ry  vehicles. 

At the START II  level, 1992 analytical s tudies indicated the  Global 

P ro t ec t ion  Aga ins t  L imi t ed  Str ike  (GPALS) a r c h i t e c t u r e  ( 9 0 0  

g round-based  in terceptors  at 5 to 6 sites and  1,000 space-based  

in te rcep to rs )  would  not  u n d e r m i n e  Russ ia ' s  a s su red  des t ruc t ion  
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capability. (This would also be  the  case at offensive levels somewha t  

lower t han  START II,  bu t  addi t ional  analysis is needed  to de te rmine  

how much  lower. In 1969 when  the  Soviets were thought  to have fewer 

than  1,700 re -en t ry  vehicles, then  Secretary of  Defense Haro ld  Brown 

wrote  in Foreign Affairs tha t  "several hundred"  NMD interceptors  

could deal with th i rd  count ry  threa ts  wi thout  challenging the Soviet 

assured  dest ruct ion capability.) 

I f  u n d e r t a k e n  coope ra t i ve ly  wi th  Russ ia  a n d  o thers ,  a Global  

P ro t ec t ion  S ys t em could se rve  as a s igni f icant  d e t e r r e n t  to 

proliferation,  a c o m m o n  threat .  This cooperat ive  approach  would be 

much  prefer red  to the  confronta t ional  model  associated with the 

Mutua l  Assured  Dest ruc t ion  (MAD) doctr ine.  Pe rhaps  it will be  

possible by  2010. 

Allies can par t ic ipate  in global defense in a n u m b e r  of  ways. Radar  

can be deployed on allied terr i tory and  m a d e  a par t  of  a global 

Coopera t ive  E n g a g e m e n t  Capabi l i ty  ne twork ,  for  example .  And, 

of  course, Thea te r  High-Alt i tude Air Defense (THAAD) or o ther  

g round-based  in terceptors  could be  deployed on allied terr i tory,  

and  allies such as J a p a n  and  the United Kingdom could deploy 

their  own sea-based  defenses.  Cooperat ive  c o m m a n d  and control  

a r r angemen t s  would be  in order;  this concept  received considerable  

s tudy in the 1980s and  early 1990s. 

Obviously, these possibili t ies provide  significant policy challenges tha t  

m a y  be outside the boundar ies  current ly  being considered for START 

I I I  and  beyond the limits of  current  debate.  But the impera t ives  of  

technology will force the United States to face these  challenges. 

Hence,  defensive sys tems can contr ibute  to deterrence,  especially if 

offensive missiles are l imited in number .  Defenses should be tes ted 

and deployed in sufficient number s  to pe rsuade  potent ia l  adversar ies  

that  the U.S. defense is capable  of defeat ing their  offensive capability; 

doing so could conceivably leave the United States with an intact  
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military force capable of taking effective retaliatory action. From the 

U.S. perspective, there are three cases that  should be examined in 

assessing the contr ibution of  missile defenses in deterrence. These are: 

• Adversaries have missile defense; the United States does not. 

• The United States has missile defense; adversaries do not. 

• The United States has missile defense; adversaries do also. 

Adversaries Have Missile Defense; the United States Does Not 

The first case, in which U.S. adversaries have effective missile defenses 

and the United States does not, seems implausible at this point  because 

of  the ex t ens i ve  U.S. resources  expended  and  p lanned  for the  

development  of  effective defensive systems and sensors that far exceed 

any other  country. 

Some might  believe that  the condition of  an effective ABM system in 

the hands  of  a potential adversary exists today to some extent in that  

the Russians have the Moscow ABM system and an extensive network 

of surface-to-air  missiles (AS-10s and AS-12s). In contrast,  the United 

States has chosen not to deploy any ABM system and has no serious 

homeland  air defense system. In fact, Russian defense systems do not 

significantly enter the deterrence equation as perceived by the United 

States because the United States possesses sufficient survivable 

nuclear weapons to defeat it. For a defensive system to play a role in 

deterrence, the adversary mus t  perceive that  the defensive system 

cannot  be ignored or overcome simply because it is numerically 

infer ior  to the offensive weapons  capabili ty,  and  the potent ia l  

adversary mus t  believe that  the system is technically effective against 

potential offensive countermeasures .  

The United States Has Missile Defenses; Adversaries Do Not 

The second case, in which the United States has an effective missile 
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defense system and potential adversaries do not, may  occur during the 

t ime frame being examined. Such a system could build on ground-  

based or sea-based TMD systems, or a dedicated ground-based NMD 

system in the near te rm and even encompass  space-based systems. 

The value of the defensive system as a deterrent  would have to be 

carefully assessed from the perspective of each potential adversary. 

Against a country  with a handful  of offensive systems, a defensive 

system would potentially have a strong deterrent  role, even with only a 

few (20 to 40) defcnsive systems deployed if it were perceived by the 

adversary as being effective. One could use the deployment  of the 

Patriot system in 1991 to Israel and Saudi Arabia, and a few years ago 

to South Korea, as examples of  this situation (al though the technical 

effectiveness of the Patriot system may  be questioned). Against a 

Russian or Chinese offensive capability of hundreds  or thousands  of  

missiles, there would not be a "defense dominant"  deterrent  role for 

the defensive systems for the foreseeable future; that  is, it would not  be 

likely that  feasible defenses could deny a devastating attack. 

The impact  on allies and their assessment  of U.S. commi tment  to their 

defense would have to be considered in such an environment .  I f  

the allies believed that  U. S. strategic nuclear assurances no longer 

applied, they may then decide to develop their own offensive nuclear 

capability. However, if the United States had  an effective TMD or 

NMD capability that  would be shared with the allies, this could be a 

stabilizing factor by contributing to allied deterrence as well. 

The United States and  Adversaries Both Have Missile Defenses 

The third case, in which the United States possesses an effective 

ballistic missile defense and some potential adversaries (especially 

Russia) do as well, could occur through negotiated changes to the ABM 

Treaty after development  and testing of theater and national systems. 

One way for this to happen  would be for potential adversaries to 

develop their own technology. The possibility of a negotiated change in 

the ABM Treaty suggests another  mechanism.  Agreement  on changes 
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to the  ABM Trea ty  would p robab ly  be  accompan ied  by  some  shar ing of 

technology with Russia in an a t t empt  to cemen t  a re la t ionship of 

p a r t n e r s h i p  impl ic i t  in Russ ian  wi l l ingness  to agree  to  t r e a t y  

modificat ions.  Almost  certainly, any  a r r a n g e m e n t  of  shar ing would 

include early warn ing  as an  integral  aspect.  The  United States could 

elect e i ther  to share  the  opera t ional  benefi ts  of  the  system, or  to share  

the  technology.  I f  the  Uni ted States elects to share  only the  opera t ional  

benefi ts  of the system, there  m a y  be  a feeling tha t  it is withholding key 

provis ions or would wi thdraw suppor t  at t imes  of crisis. I f  the  Uni ted  

States elects to share  technology, it runs  into the quest ion of  where  

to d raw the  line in connectivity,  encrypt ion,  and  o ther  sensit ive 

technologies.  The Uni ted  States also would be  likely to be  sharing 

in format ion  on vulnerabil i t ies  of the  sys tem and should unde r s t and  

the potent ia l  impac t  of  such sharing.  

Discussions with Russia on shar ing some  ballistic missi le  defense 

technology have  occurred  on more  than  one occasion. I f  the  United 

States were  to share ballistic missi le defense technology with Russia,  

it certainly would also share  such technology with allies or  provide  

defensive assurances  to them,  therefore  preserving the  c o m m i t m e n t  to 

their  defense. I t  seems unlikely tha t  shar ing would occur  with o ther  

countr ies  perceived as rogue states. 

Clearly, potent ia l  adversar ies  could develop ballistic missile defenses  

on their  own, by  inadver ten t  technology t ransfer  or via securi ty lapses.  

In  each case, there  would have  to be  careful s tudy of  wha t  "parity" in 

offensive sys tems migh t  m e a n  when  an effective defensive capabil i ty 

existed. Even if the Uni ted  States t rans fe r red  the technology to Russia, 

it could expect  Russia to cont inue  to build on the  defensive technology.  

In such a case, offensive strategic sys tems would cont inue  to be  

impor tan t .  The  United States could require  increased research into 

ballistic missile pene t ra t ion  aids and  possibly place more  dependence  

on b o m b e r s  and  cruise missiles in the  overall de ter rence  equation.  

With regard  to rogue states outside the agreement ,  the  U.S. offensive 

c o m m i t m e n t  to allies would r ema in  impor tan t .  
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Conclusion 

The addit ion of defensive sys tems to the deterrence  equat ion is not  

farfetched and  will very likely occur be tween now and 2015. There  is no 

indication tha t  U.S. deve lopment  of  missile defense will s low or tha t  

there  are insurmountab le  technical  obstacles to the deve lopment  of  

effective defenses.  In  fact, the Unified C o m m a n d e r s '  concern about  

force protect ion is likely to spur  deve lopment  and  deployment .  That  

being the  case, quest ions of  how much  to invest  in defenses for wha t  

purposes  will continue.  Undoubtedly,  the Uni ted States will want  a 

sys tem effective enough to discourage rogue states f rom believing they  

can successfully achieve a devasta t ing a t tack against  the  United States 

(and its allies) but  small  enough,  initially, not  to th rea ten  Russia 's  

offensive capability. 

3 . 4 4  

Readiness 

Five readiness- re la ted  issues provide insight into the Depa r tmen t  of  

Defense 's  ability to sustain the nuclear  deterrent :  

• National  Nuclear  Deterrence  Policy Structure.  

• DoD Structure  to Mainta in  Nuclear  Forces .  

• DoD Fie ld  S t r u c t u r e  fo r  N u c l e a r  F o r c e s  ( B e l o w  D o D / S e r v i c e  

Headqua r t e r s  Level). 

• Nuclear  Expert ise and  People Issues.  

• S t a n d a r d s ,  T ra in ing ,  Exerc i ses ,  I n s p e c t i o n s ,  and  R e p o r t i n g  fo r  

Nuclear  Forces. 

National Nuclear Deterrence Policy Structure 

The nat ional  nuclear  de ter rence  policy s t ructure  provides policies and  

policy documents ,  f rom the re levant  Presidential  Decision Documents  
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to the  J o i n t  S t ra teg ic  Capabi l i t ies  Plan.  Due  to the  c o n t i n u e d  

impor t ance  of nuclear  de ter rence  in the  U.S. overall  nat ional  securi ty 

strategy, the personal  invo lvement  of  the Pres ident  and his immed ia t e  

policy staff, the  Secretary of Defense and  his policy staff, and  the 

Cha i rman  and  the  Jo in t  Chiefs of  Staff is required  to p roduce  nat ional  

guidance tha t  is re levant  to the t imes  and  coheren t  wi th  the  b r o a d e r  set  

of  nat ional  policies. 

DaD Structure to Maintain Nuclear Forces 

There  is a need  for  a well-defined formal  DoD s t ruc ture  tha t  focuses on 

sustaining and  p lanning  for  current  and fu ture  strategic nuclear  forces. 

At present ,  there  are well-defined responsibil i t ies  for each e lement  of 

the  forces. These  are sp read  over  mul t ip le  s taff  offices in the  Office of  

the  Secretary of Defense (OSD), the Services, and  n u m e r o u s  field 

organizat ions.  The  overarching focus required  to br ing  coherence  to 

the activities and p ro g rams  of these  n u m e r o u s  entit ies has,  in the  

past ,  e m a n a t e d  f rom nea r  cont inuous  invo lvement  of  the  senior  

DoD leadership--c iv i l ian  and  mi l i t a ry- - in  strategic nuclear  forces 

modern iza t ion  p r o g r a m  decisions, a r m s  control  activities, capabil i ty 

reviews, and  exercises. With  this senior  leadership  focus, there  was a 

wel l -unders tood  vir tual  r o a d m a p  for  bui lding and  sus ta in ing the  

cur rent  and  future  forces tha t  p rov ided  the  needed  overarching focus. 

Virtually all the  nuclear  forces modern iza t ion  p rog rams  were  canceled 

or curtai led at the  end  oft_he Cold War.  The  remain ing  forces have  been  

significantly downsized  to comply  with  START I. DoD p lann ing  

as sumes  fur ther  reduct ions  once START II  is ratified. At the  s ame  t ime,  

the  a rms  control  focus shifted f rom hard  policy and  technical  issues 

requir ing in -depth  invo lvement  of a range  of  senior  DoD leaders  to 

incrementa l  reduct ions  requir ing episodic invo lvement  of a l imited 

n u m b e r  of  sen ior  leaders .  Consequent ly ,  s t ra tegic  nuc lear  force 

ma t t e r s  no longer  d e m a n d  tha t  a wide range  of senior  DoD leaders  be  

f requent ly  immersed .  

Abs en t  sen ior - l eve l  i n v o l v e m e n t ,  t h e r e  is no  a s s u r a n c e  of  t he  

wel l -unders tood  r o a d m a p  tha t  character ized ha l f  a century  of DoD 
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p l a n n i n g  for  nuc lea r  forces .  Organ iza t i ons  wi th in  the  Defense  

Depa r tmen t  with assigned nuclear  responsibil i t ies include: the Under  

Secretary of  Defense for Policy, which oversees policy deve lopment  for 

strategy, forces and  operat ions;  the Under  Secretary of  Defense for 

Acquis i t ion  & Techno logy  (S t ra teg ic  and  Tact ical  P r o g r a m s ) ,  

which oversees delivery p la t form acquisi t ion programs;  the Assis tant  

to the  Sec re t a ry  of  Defense  for  Nuclear ,  Chemica l ,  Biological  

Defense Programs,  which oversees acquisi t ion and has  some policy 

respons ib i l i t ies  for  a tomic  ene rgy  ma t t e r s ;  and  C3I, which has  

r e spons ib i l i t y  for  nuc l ea r  c o m m a n d  and  control ,  a n d  s t ra teg ic  

intelligence functions.  

We are concerned,  however,  tha t  cur rent  reorganizat ion plans will 

leave no focal point  for technical  nuclear  weapons  issues, and  tha t  

nuclear  policy issues m a y  be perceived to have been downgraded  with 

the aboli t ion of  the Assis tant  Secretary of Defense for In te rna t iona l  

Security Policy. To the extent  these represent  a reduct ion in the 

visibility of  nuclear  mat ters ,  it is a wor r i some trend.  

Over the  past  decade, both  the Air Force and  Navy, as well as DoD, 

have seen a substant ia l  change in overall focus away f rom nuclear  

issues. Until recently,  ne i ther  the  Air Force nor  the  Navy  s taf f  

had  a single office within its organizat ional  s t ructure  with overall 

responsibi l i ty  for  Service nuclear  forces and  issucs. In J a n u a r y  1997, 

the Air Force refocused its approach  to its still-critical nuclear  miss ion 

by  establishing the Directorate  of  Nuclear  & Counterprol i fera t ion 

repor t ing  to the Deputy  Chief  of  Staff, Air & Space Operat ions.  Now, a 

two-s tar  general  officer is the single poin t  of  contact  for  nuclear  

ma t t e r s ,  f r o m  policy to ins t i tu t ional  suppo r t  for  the  Air Force. 

Although the Navy Strategic Systems Program Office cont inues to 

provide  s t rong leadership  in p r o g r a m m a t i c  and  sus t a inmen t  issues for 

the SSBN force, the Navy s taff  does not  have a single flag-officer level 

office serving as the sole focal point  for overall nuclear  mat ters .  

Meanwhile ,  the Air Force and  the Navy have plans and  p rog rams  to 
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sustain the strategic nuclear  sys tems within their  responsibil i ty.  The 

Under  Secretary of  Defense for  Policy has  i m p o r t a n t  def ined policy 

responsibi l i t ies  and  the  Nuclear  Weapons  Council provides  a fo rum for 

some  crosscut t ing areas to include interfacing with the  D e p a r t m e n t  of  

Energy. In  recent  years,  the Defense Special Weapons  Agency a s sumed  

the  added responsibi l i ty  to provide technical  and  s taff  suppor t  to OSD 

to assist  in sustaining the  nuclear  deterrent .  Still, it is difficult to f ind a 

satisfying overarching p lan  or roadmap ,  in any  form,  tha t  ensures  a 

coheren t  whole f rom these  var ious  c o m p o n e n t s  and  tha t  ensures  

t imely  p lanning  for the  future.  

There  is oppor tun i ty  and  risk in the fo rmat ion  of the  new super -agency  

for th rea t  reduct ion.  The  Defense Threa t  Reduction Agency could 

b e c o m e  an impor t an t  center  of  expert ise  and  focal poin t  to assist  DoD 

in coherent ,  broad,  and detailed p lanning to main ta in  the  cur rent  and  

future  deterrent .  However ,  the  concur ren t  demise  of  the  office of  

Assis tant  to the Secretary of Defense for Nuclear,  Chemical,  Biological 

Defense  P rog rams  could be  seen as fu r the r  de -emphas i z ing  the  

a t tent ion required to sustain the nuclear  deterrent .  The  char te r  for 

the new agency m u s t  be  very specific about  the  responsibil i t ies,  

authori t ies ,  and control  of  resources  needed  for this agency to provide  

suppor t  to main ta in  the  nuclear  deterrent .  Even with a clear and  

concise Defense Threa t  Reduct ion Agency charter ,  there  still is not  a 

single focal point  within OSD's organizat ion for  nuclear  mat ters .  

DoD Field Structure for Nuclear Forces 
(Below DoD/Service Headquarters Level) 

Since 1992, U.S. Strategic C o m m a n d  (USSTRATCOM) has  provided a 

successful unified c o m m a n d  approach  for  p lanning  and  opera t ing  

America ' s  strategic nuclear  forces. Featur ing a four -s ta r  Navy or Air 

Force Commander - in-Chief ,  central ized war  p lanning  at Offutt  AFB, 

and  decentral ized opera t ional  task forces, this app roach  has  been  

responsive to nat ional  needs.  

The  Air Force and  Navy act as force providers  working  th rough  ma jo r  
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c o m m a n d s ,  fleets, and  dua l -ha t ted  task force commander s .  Services 

provide forces, people,  and  suppor t  inf ras t ructure  to USSTRATCOM. 

Although shortfalls do occur, they are general ly issues of  Service 

funding priorit ies,  not  organizat ional  structure.  

The key quest ion is: "Is this field s t ructure  appropr ia te  for opera t ing 

and  sustaining safe, secure, and  ready de ter ren t  forces for the nation?" 

Over  the  pas t  f ive-p lus  years ,  USSTRATCOM has  successfu l ly  

answered  this question. Through  close coordinat ion with Service 

components ,  the c o m m a n d  stays abreas t  of  the operat ional  readiness 

of  its Service componen t s  th rough  nuclear  surety and  opera t ional  

readiness  inspections.  Also, via annual  Global Guard ian  exercises, the 

C o m m a n d  does full-scale assessments  of  c o m m a n d  readiness  and 

integrat ion with Service providers ,  o ther  unified c o m m a n d s ,  and their  

war  plans. USSTRATCOM's centralized nuclear  p lanning capabilit ies 

are a one-of-a-kind nat ional  asset  responsive to cur rent  nat ional  and  

reg iona l  CINC p l a n n i n g  needs .  USSTRATCOM and  its Service 

suppor t ing  s t ructure  are sound archi tectural ly and provide  a f i rm 

opera t iona l  and  p lanning  basis  for sus ta in ing the  U.S. offensive 

nuclear  de te r ren t  into the  future.  

A qualifying note  m u s t  be added to this field s t ructure  a s sessmen t  

regarding the potent ia l  for fu ture  dep loyment  of  nat ional  missile 

defenses .  Before the  d e p l o y m e n t  of  a s t ra tegic  defense  sys tem,  

the organizat ional  s t ructures  for opera t ions  and  p lanning  m u s t  be  

evaluated to define how an of fense /defense  mix would be integrated at 

the  unified c o m m a n d  level. 

Nuclear Expertise and  People  Issues 

Today,  near ly a decade after  the  end of the Cold War,  the tasks of  

operat ing,  mainta ining,  securing, and  suppor t ing  nuclear  forces in the  

field and  at sea are being pe r fo rmed  in a highly professional  manner .  

The Services have quali ty people  at the  "deck plate" level - -a i rmen,  

sailors, and  mar ines  who are well- t rained and highly motivated.  They 

cont inue  to s tand tall, as they did during the long Cold War,  as the 
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backbone  of the  U.S. nuclear  de te r ren t  posture.  

As we look ahead,  however,  all is not  well in t e rms  of  the  ability of  the 

Uni ted  States to cont inue  to provide  the  f ight  kinds of  nuclear  

expert ise  to mee t  future  s taff  and  p lanning  requi rements .  Cont inued 

downward  t rends  in emphas i s / focus  on nuclear  weapons  are forecast  

to result  in critical expert ise  shortfalls in the key areas of  planning;  

w e a p o n s  technica l  issues;  c o m m a n d ,  cont ro l ,  c o m m u n i c a t i o n s ,  

compute r s  & intelligence (C4I); a rms  control;  and opera t ional  test  and  

evaluat ion (OT&E). In  addition, mil i tary  people  today  general ly view 

the var ious  nuclear  career  fields as being out  of  the  m a i n s t r e a m  and 

having uncer ta in  futures.  These  issues s tand as significant obstacles  to 

the  ability of  the Services to "grow" and re ta in  the  necessary  nuclear  

expertise.  While the DoD and the Services are cognizant  of  these  

factors,  it is impera t ive  tha t  senior-level a t tent ion be given to these 

issues today  to avoid critical deficiencies in nuclear  expert ise  in the 

near  future.  

Both the  Air Force and  Navy are cognizant  of  these  potent ia l  nuclear  

expert ise  shortfalls.  In the Air Force, for  example ,  resul ts  of  a formal  

rev iew recen t ly  se t  in m o t i o n  an  in i t ia t ive  to a d d r e s s  nuc lea r  

exper ience issues. This initiative will: 

• Def ine  nuc lea r  expe r i ence  ac ross  severa l  key  AF spec ia l ty  codes  

(officer and  enlisted). 

• Ident i fy  a "pool" of  nuclear  exper ience across the  spec t rum of AF 

needs. 

• I d e n t i f y  key  l e a d e r s h i p  b i l l e t s  in t he  f ie ld  a n d  a t  i n t e r m e d i a t e  

headquar te rs .  

• Develop a p lan  to ensure  these  billets are manned .  

The Air Force is also developing a career  pa th  to "grow" officers with 

specific nuclear  weapons - r e l a t ed  expert ise.  P lanners  are working  
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closely with architects of  the new Defense Threat  Reduction Agency to 

link Air Force plans with a companion  plan for nuclear experience. The 

plan will have four  facets: 

• O p e r a t i o n a l  f i e ld  a s s i g n m e n t s  in e i t h e r  n u c l e a r  log i s t i c s  o r  

operations.  

• Advanced educat ion in hard  science/weapons related fields. 

• Fellowships with nuclear  laboratories.  

• Specif ic  s t a f f  a s s i g n m e n t s  t h r o u g h o u t  a ca ree r ,  e.g.,  Air  Staff ,  

USSTRATCOM planning, Major Commands,  Numbered  Air Forces. 

Similar plans will be developed for Depar tment  of Air Force civilians 

whose positions demand  critical nuclear weapons skills, that  is, those 

employed at HQ USAF, the Air Force Nuclear  and Counterprol iferat ion 

Agency at Kirtland AFB, USSTRATCOM and nuclear- tasked Major 

Command  Headquar ters .  

U.S. nuclear forces also face key shortfalls in t ra ined people in some 

opera t ional  areas. The uti l izat ion of  Nat ional  Guard  & Reserve 

personnel  in nuclear-related duties can offset these critical shortfalls. 

Prior to 1997, a key obstacle prevented use of National Guard and 

Reserve people in the nuclear  miss ion-- the  strict requi rements  of the 

Personnel  Reliability Program. Recently, however,  DoD directives have 

been changed to allow full-time suppor t  Air Force Reserve Component  

personnel  to part icipate in the Personnel  Reliability Program and, 

therefore,  nuclear  missions. Fur ther  s tudy is ongoing to de termine  

other  potential  uses for both  full-time and tradit ional (part- t ime) 

guardsmen and reservists in the nuclear mission area. 

Outsourcing and privatization of  act ive-duty posit ions to civilian 

corpora t ions  offers a n o t h e r  means  of  address ing  exper t i se  and 

cont inui ty-of-experience problems within the nuclear  communi ty .  
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Outsourcing has  already occur red  in m an y  Navy and Air Force 

miss ion  areas,  pa r t i cu la r ly  ma in t enance ,  logistics,  and  supply.  

The core nuclear operat ional  mission has not  been  privatized and 

significant outsourcing is not  anticipated. However,  some outsourced 

posit ions could provide needed  cont inui ty  and experience within 

some specific nuclear units. At a minimum,  more  s tudy should be  

encouraged with a view toward finding innovative ways to provide 

critical nuclear  experience wi thout  sacrificing tradit ional  concerns  

for Personnel  Reliability Program and availability during crises. 

In the  Navy,  recrui t ing ,  p e r so n n e l  t ra in ing ,  ca ree r  p lanning ,  

re tent ion incentives, and co m m an d  s t ructure  all come together  to 

sus ta in  a highly  eapable,  nuc lear  su b m ar in e  d e t e r r e n t  force.  

Enlisted personnel  are recruited specifically for nuclear  weapons work 

and remain  in nuclear  weapons fields for their  entire N av y  career.  

The first year  of  t raining is devoted to acquisit ion of nuclear  weapons 

skills. Complet ion is t racked by Navy Enlisted Codes to ensure that  

only proper ly  t ra ined personnel  are assigned to nuclear weapons  

duties. Career progression and experience are provided in nuclear  

weapons-re la ted sea and shore assignments.  Reenl is tment  bonuses  

are of fered  to encourage  r e t en t ion  of  these  skilled, nuc lear -  

t r a ined  enl is ted personnel .  Navy officers with nuclear  weapons  

responsibilities receive formal  training and certification that  is t racked 

by  ass igned subspec ia l ty  codes.  Nuclear  w eap o n s  miss ions  are  

assigned exclusively to the submarine  force and with over half  of the 

crews being nuclear mission capable, a robust  base of exper ienced 

officers is maintained.  

Program managers,  such as Director,  Strategic Systems Programs,  are 

critical in determining manning,  training, and career  requirements .  

Strategic Systems Programs is responsible for  SLBM systems f rom 

initial design through system re t i rement  and has direct input  into all 

facets of nuclear  weapons personnel  policy. Reduced nuclear  force 

levels resulting f rom START I led to the consolidation of nuclear 

weapons suppor t  infrastructure under  Strategic Systems Programs and 
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the submar ine  force commander s .  This concentra t ion  of Navy nuclear  

w e a p o n s  exper t i se  in robus t  nuc lear  o rgan iza t ions  p reven t s  the  

d i lu t ion  t ha t  m igh t  o the rwi se  have  occur red .  Addi t ional ly ,  an  

establ ished and "tuned" balance  be tween  in-house  (military) and  

cont rac tor  opera t ions  at Navy nuclear  weapons  industrial  activities 

assures  cont inued deve lopment  of the critical skills necessary  for 

p rog ram  oversight  and  managemen t .  Submar ine  force c o m m a n d e r s  

have responsibi l i ty for s trategic force opera t ions  and  main tenance .  

They set s tandards  for qualification, conduct  miss ion certif ications and  

operat ional  safety inspections,  and  provide direct input  into Navy 

personne l  policy issues. 

Finally, one addit ional  area  of  concern is the decreasing n u m b e r  of 

senior  officers (USAF Colonel /Navy Captain  and  above)  with nuclear  

weapons  experience,  and  the resul t ing lack of under s t and ing  by  

senior  officers in general  regarding the role of  nuclear  weapons  in 

U.S. nat ional  security. In  t e rms  of professional  mil i tary education,  

the  In te rmed ia te  and  Senior Service Schools allocate little or  no 

curr iculum t ime  to de te r rence  theory  and  the role of  nuclear  weapons  

in nat ional  securi ty strategy. This lack of  exposure  manifes ts  itself as a 

critical gap in exper ience and  pol icy/s t ra tegy unders tand ing  by  senior  

officers at  Major  Command /F lee t ,  Service, and  Jo in t  headquar ters .  

Elements of Nuclear Force Readiness 

Any readiness  sys tem to main ta in  a capable  nuclear  de te r ren t  force 

pos ture  mus t  consist  of  five key elements :  

• Well-defined s tandards .  

• A t r a in ing  and  exerc ise  p r o g r a m  tha t  p r e p a r e s  ind iv idua ls  and  

units to mee t  the defined s tandards .  

• An inspect ion  and  repor t ing  sys tem tha t  m e a s u r e s  s ta tus  aga ins t  

the s tandards .  
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• A sys tem of  review at all the levels required  to correct  deficiencies 

or  adjust  the s tandards  and  measures  if priori t ies  change.  

* A sys tem tha t  al locates resources  against  identif ied deficiencies. 

In  the past ,  the  readiness  sys tem for  s trategic nuclear  forces was 

clearly defined and  r igorously executed. S tandards  for  pe r fo rmance  

r ema in  clearly defined in t e rms  of weapons  sys tems reliability and 

per formance ,  response  t imes,  delivery accuracy, suppor t  requi rements ,  

and  so forth.  For  the SLBM and ICBM forces, the  t ra ining s tandards  

and  p rograms ,  and  inspect ion and  repor t ing  sys tem have r ema ined  

v i r tua l ly  unchanged .  Never the less ,  the  cu r ren t  read iness  sys t em 

cont inues  to provide  an effective opera t ional  force. 

For  the b o m b e r  forces, the t ra ining and  exercise p r o g r a m  went  th rough  

a per iod of upheaval  in c o m m a n d  relat ionships  and  miss ion role shift  

with the end  of the  Cold War  and  the demise  of  the  Soviet Union. In  the 

early 199Os, there  were  no nuclear  Operat ional  Readiness  Inspect ions  

(ORIs)  for  the  b o m b e r  forces and  few large-scale force genera t ion  

exercises. With  the  s t and-down of  the  Air Force 's  ma jor  air c o m m a n d ,  

Strategic Air C om m and ,  and the  convers ion of the  specified c o m m a n d  

to a unified c o m m a n d ,  U.S. Strategic C o m m a n d ,  the  b o m b e r  forces 

m o v e d  f r o m  a c o m m a n d  p r imar i ly  focused  on s t ra tegic  nuclear  

readiness  to a c o m m a n d  whose  p r i m a r y  focus was convent ional  

tac t ica l  forces  r ead iness .  Air C o m b a t  C o m m a n d  h a s  long  h a d  

responsibi l i ty  for  tactical nuclear  forces, while strategic expert ise  was 

t rans fe r red  f rom Strategic Air C o m m a n d  to Air Comba t  C o m m a n d  

with the  b o m b e r  mission.  Although the b o m b e r  force is integral  to the 

C o m m a n d ' s  overal l  miss ion ,  the  b o m b e r ' s  nuc lea r  mi s s ion  and  

requi rements  have been  reduced as bombers  p repare  for a wide range of 

new missions (e.g., theater  air campaign).  Consequently, it takes far 

more  special a t tent ion at the C o m m a n d  headquar ters  to ensure  the 

nuc lear  b o m b e r  miss ion  receives  the  r ight  emphas i s .  Once  the  

deficiency in inspection and report ing was identified to the Command ' s  
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senior leadership, immedia te  action was taken to restore full nuclear 

ORIs and at tention to nuclear forces readiness. Further,  USSTRATCOM 

is playing a larger role in ensuring at tention to the readiness of these 

forces. For example,  full Global Guardian exercises, involving leadership 

at virtually all levels, were restored in 1995 and are conducted each year  

to exercise the full regenerat ion capability of the forces. 

Additionally,  the nuclear  t anker  force moved  f rom Strategic Air 

C o m m a n d  to Air Mobil i ty Command .  The bulk of the day- to-day  and  

cont ingency opera t ions  of  the t anker  force had  long been in suppor t  of 

tactical and  strategic airlift forces. Still, with the  tankers  ass igned to 

Strategic Air Command ,  the first pr ior i ty  readiness  r equ i rement  for the 

t anker  force was to suppor t  strategic nuclear  b o m b e r  operat ions.  There  

is no evidence tha t  readiness  for  this miss ion  has  been  compromised  

with the reass ignment  to Air Mobili ty Command .  But again, it will take 

ex t raord inary  care at the c o m m a n d  headquar te r s  to ensure  that ,  in the 

press  of  the  day- to-day  mobil i ty  missions,  the d e m a n d s  for readiness  to 

suppor t  strategic b o m b e r  opera t ions  r emain  the  first priority.  

The readiness  s tandards  for non-s t ra tegic  forces went  th rough  a 

per iod of a lmost  cont inuous  change f rom the end of the  Cold War  

through the mid-1990s.  Nuclear  annexes  d isappeared  f rom thea te r  

plans except for the  European  Theater .  Tactical nuclear  weapons  

were  r emoved  f rom all naval  sys tems with regenera t ion  required only 

for TLAM/N on at tack submar ines .  There  were no provisions for 

suppor t ing  land-based  tactical nuclear  weapons  dep loyments  except  

for  the  E u r o p e a n  Thea te r .  Dep loyab le  un i t s  f r o m  the  CONUS 

main ta ined  only ready aircrews, aircraft,  and  weapons  load crews. 

Additionally, there  were no provis ions for  c o m m a n d  and control  of  

these  forces outside the European  Thea te r  and deployable  forces did 

not  interface with the other  suppor t  needed,  such as t ranspor ta t ion  

and  securi ty of  weapons .  

To correct  the above deficiencies, the responsibil i t ies of  CONUS-based  

forces were  clarified to include response  t imes and  deployable  wing- 
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level command and control. USTRATCOM assumed responsibility for 

command and control connectivity with the National Command 

Authorities and for coordinating other support requirements. The 

challenge, once again, is senior leadership involvement, given the 

continuing absence of forces in the theater or any specific contingency 

plans for their use. 

Conclusion 

Maintaining the readiness of U.S. nuclear forces will be crucial for the 

United States to meet the challenges of an uncertain future. Continued 

focus at all levels of leadership within the Executive Branch, and 

especially the Department of Defense, is essential to maintaining the 

high quality of standards,  training, exercises, inspections and 

reporting, planning, and most important, the people needed to sustain 

a credible nuclear deterrent. 

Overall Operations Summary 

The analysis in this paper suggests the following conclusions with 

regard to future nuclear operations and forces: 

Thoughtfu l  p lanning is necessary  to link policy to operat ions .  

Today's environment necessitates real-time situational awareness 

and near-real-time, flexible planning. 

Consol ida t ion  of  nuc lear  p lann ing  at USSTRATCOM for  the  

regional Commanders-in-Chief is wise given the reduction in 

military personnel and the need for flexibility and responsiveness in 

pre-planned options and ad hoe planning. 

• Not only are the plans important, but the planning process is crucial 

in that it trains each generation of planners and deeisionmakers in 

the difficulties of crisis management and war fighting. 
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The former  distinction between strategic and non-strategic nuclear 

weapons should be eliminated. U.S. operational and arms control 

policy should encompass  all nuclear weapons. 

Nuclear forces for large-scale attack should include both land and 

sea basing and both ballistic and air-breathing penetrat ion modes. 

For the foreseeable future, the best way to accomplish this will be to 

maintain a TRIAD of ICBMs, SLBMs, and heavy bombers.  

In  the  p r e s e n t  s t r a t eg ic  e n v i r o n m e n t ,  r e d u c t i o n s  in s t r a t eg ic  

forces significantly below those likely to result f rom START III  

are unwise. 

At the reduced levels of START III, failure of a single component  

could have severe consequences.  This is especially true for warhead 

failure under  conditions of a nuclear test ban. Therefore, the United 

States should maintain two different warhead designs in the active 

inventory for each major  componen t  or TRIAD leg. 

To allow holding China at risk using both  ballistic missiles and 

a i r -breathing systems wi thout  overflight of  Russia and to be 

able to effectively hold at risk installations in Russia, the U.S. 

ballistic missile submarine  force should be maintained at high 

enough levels to allow operations in both the Atlantic and Pacific 

Oceans.  Arms  control  t reat ies  should  facil i tate ma in ta in ing  

this capability. 

Assuming force levels remain at START III  levels until a new SLBM 

is required, the next generation of submarine- launched ballistic 

missiles should be MIRVed (although not necessarily as highly 

MIRVed as the current  Trident I / I I  missiles). 

• As a hedge against the re-emergence of a robust  and sophisticated 

air defense system in Russia or the deployment  of such a system in 
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China, the  a i r -b rea th ing  c o m p o n e n t  of  the forces for  large 

pre-planned attacks must  continue to stress stealth as a means  of  

penetrat ion of air defenses. This probably means  fur ther  investment  

in stealthy air- launched cruise missiles. 

Future arms control agreements must begin to address "total nuclear 

posture," including so-called non-strategic nuclear weapons and other 

infrastructure that  affect the ability to reconstitute nuclear forces. 

The Uni ted  States should  develop a nuclear  warhead  capable of  

attacking deeply buried or  hardened underground  facilities as well 

as an extremely accurate, relatively low-yield, low-altitude burs t  

weapon for use against biological weapons facilities. 

Neither TLAM/N nor  DCA appear  crucial on operat ional  grounds,  

al though there may  be a policy rationale for retaining either or both 

capabilities. 

Al though a robus t  convent iona l  capabil i ty is impor t an t  for m a n y  

reasons, conventional  forces should not  be thought  of as a substitute 

for nuclear weapons.  

The advent of  and growth in knowledge-based systems will directly 

affect the planning process, making it possible to create options in 

near-real-time. 

Hardened  data rather than hardened  systems potentially will be the 

hal lmark of strategic (as well as other  classified military) c o m m a n d  

and control systems of the future. Future systems should also 

include a ha rdened ,  dedica ted  sys tem (war t ime secure  and  

survivable) for absolute assurance of Emergency Action Message 

delivery. 

• In the future, technology development  will allow defenses to make a 

significantly greater  contr ibution to deterrence than in the past. 
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D e t e r r e n c e  as a c o n c e p t  a n d  c o n t r i b u t i o n  to  n a t i o n a l  s ecu r i t y  

depends  on the a t t ract ion and  re tent ion of intelligent, well-trained, 

dedicated people  at all levels. 

Senior-level a t tent ion to the  safety and  readiness  of  nuclear  forces 

and  their  advocacy in the  highest  levels of  gove rnmen t  is impera t ive  

to the  long- te rm viabili ty of  the nuclear  deterrent .  

3.58 



CHAPTER 4 

DEPARTMENT OF 
DEFENSE (DOD) 
NUCLEAR 
INFRASTRUCTURE 

" ?  : . ~ i  ¸, 

• ' ', - ' .  :~,'.7"~ ~ J . r ; :  ~,,,-~ i ~ ~ - . ~  

,,~ ,.~',:~ -.,: ......... - ,.., .., 

Introduction 

N u c l e a r  d e t e r r e n c e  c a n n o t  b e  s u s t a i n e d  w i t h o u t  a n  i n f r a s t r u c t u r e  t h a t  

c a n  k e e p  c u r r e n t  s y s t e m s  o p e r a t i o n a l  a n d  t h a t  i s  c a p a b l e  o f  p r o v i d i n g  

e v o l u t i o n a r y  i m p r o v e m e n t s  a n d  n e x t - g e n e r a t i o n  s y s t e m s  w h e n  t h e y  

a r e  r e q u i r e d .  T h i s  p a p e r  i s  t h e  p r o d u c t  o f  a g r o u p  ~ t h a t  m e t  i n  t h e  

w i n t e r  a n d  s p r i n g  o f  1 9 9 8  t o  a d d r e s s  a v e r y  b a s i c  q u e s t i o n :  D o e s  t h e  

U n i t e d  S t a t e s  p o s s e s s  t h e  n e c e s s a r y  n u c l e a r - r e l a t e d  i n f r a s t r u c t u r e  t o  

s u s t a i n  d e t e r r e n c e ?  

T h e  U.S .  d e t e r r e n t  h a s  b e e n  d e s i g n e d ,  d e v e l o p e d ,  t e s t e d ,  p r o d u c e d ,  

a n d  m a i n t a i n e d  b y  a D o D  i n f r a s t r u c t u r e  t h a t  e n c o m p a s s e s  t h e  

c o u n t r y ' s  i n d u s t r i a l  b a s e ,  t h e  s c i e n c e  a n d  t e c h n o l o g y  b a s e ,  t h e  

p e r s o n n e l  t h a t  m a k e  t h e  s y s t e m  w o r k ,  a n d  t h e  m a n a g e m e n t  s t r u c t u r e s  

t h a t  o v e r s e e  a n d  s u p p o r t  b o t h  p o l i c y  a n d  a c q u i s i t i o n  o r g a n i z a t i o n s .  A 

s p e c i a l  e l e m e n t  o f  t h e  n u c l e a r  f o r c e s  i n f r a s t r u c t u r e  is  t h e  D e f e n s e  

P r o g r a m s  a c t i v i t i e s  o f  t h e  D e p a r t m e n t  o f  E n e r g y ,  w h i c h  i s  r e s p o n s i b l e  

f o r  e n s u r i n g  t h a t  t h e  n u c l e a r  w e a p o n s  c a r r i e d  b y  U.S .  n u c l e a r  f o r c e s  

r e m a i n  s a f e  a n d  r e l i a b l e .  2 T o d a y ' s  f o r c e s  a r e  t h e  r e s u l t  o f  t h e  s t e a d y  

1 The members of the Strategy and Policy working group were: Dr. Robert L. Pfaltzgraff, Jr., 
Chairman; Dr. Paul H. Carew; Arab S. Read Hanmer; Dr. Robert Joseph; Ms. Judyt Mandel; Dr. 
Keith B. Payne; Dr. John Reichart; Mr. Leon Sloss; and Dr. Richard Wagner. Government 
observers included Dr. Michael Altfeld; Mr. Mike Evenson; Dr. John Harvey; Dr. Maurice Katz; 
Col David Lopez, USAF; MGen Thomas Neary, USAF; LtCol David Nucldes, USAF; and Dr. Gary 
Stradling. The views expressed in this paper are not necessarily shared by all members of the 
group. Further, these views are not intended to be representative of members or organizations of 
the Department of Defense or the Department of Energy. 

2 The Department of Energy's sustainment responsibilities are discussed in a separate paper on the  
nuclear weapons stockpile. 
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evolut ionary improvemen t s  identified and  imp lemen ted  in interactions 

be tween the U.S. nuclear infrastructure and  the  opera tors  of  weapons  

systems and nuclear  command ,  control, and  communica t ion  systems.  

For deterrence  to r ema in  effective, U.S. nuclear  forces and  infra-  

s t ructure  mus t  cont inue  to be  able to r e spond  to changes in the 

in ternat ional  envi ronment .  This requires  tha t  they  remain  s t rong and  

flexible. By making  it clear to potent ia l  adversar ies  tha t  U.S. forces and  

infras t ructure  can adjust  and  respond  to any  th rea t  m o r e  rapidly than  

a th rea t  can be mounted ,  deterrence  is re inforced and  aggression m a y  

be dissuaded.  

The initial challenge for the  nuclear  forces infras t ructure  is to ma in ta in  

the  opera t iona l  s ta tus  of  cur ren t  forces  t h rough  the i r  cu r ren t ly  

expected operat ional  l ifet imes and  pe rhaps  to extend those  l ifetimes in 

some  cases. As a result  of  the d rawdown of  U.S. nuclear  forces, the  

charac ter  and  disposi t ion of today 's  arsenal  has  changed dramatical ly.  

The  United States is p lanning to main ta in  the current  genera t ion of 

missiles and aircraft  and  their  associated warheads  well pas t  the year  

2010. There  are no r ep lacemen t  p rog rams  unde r  way for any  of  today ' s  

nuclear  forces. The U.S. nuclear  de te r ren t  pos ture  will cont inue to be  

m a d e  up of  the M i n u t e m a n  I I I  in tercont inental  ballistic missiles 

(ICBMs), submar ine - l aunched  ballistic missiles (SLBMs) deployed 

aboard  TRIDENT submar ines ,  an a i r -brea th ing force of  B-52 and  

B-2 long-range  bombers ,  dual-capable  tactical aircraft,  and  air- and  

sea- launched cruise missiles. 

Technological  progress ,  coupled with political changes,  inevitably will 

result  in the levy of new requ i rements  on the  U.S. deterrent .  The 

nuclear  weapons  inf ras t ructure  m u s t  be  able to mee t  these new 

requ i rements  by  modifying or replacing sys tems when  the  cur rent  ones  

are no longer  able to pe r fo rm their  missions.  Absent  appropr ia te  

adjus tments ,  the day will arrive when  today 's  nuclear  forces will no 

longer  be able to des t roy  next -genera t ion  targets  or to confidently 

p e n e t r a t e  de fenses  of  ever  inc reas ing  soph is t i ca t ion .  Nuc lea r  
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forces m a y  even b e c o m e  unacceptab ly  vulnerable  to threats .  The  

r equ i remen t s  for  the reliable, assured,  and  flexible c o m m a n d  and  

control  of  nuclear  forces will b e c o m e  more  demanding ,  and  m a y  not  be  

m e t  by  aging and  inflexible sys tems left over  f rom the Cold W a r  era. 

The  inf ras t ructure  m u s t  be  able to r e spond  to new and resurgent  

threa ts  with quant i ty  p roduc t ion  if called upon  to do so. a 

Requ i r ed  changes  in the  nuc l ea r  p o s t u r e  m a y  be  ve ry  m i n o r  

ad jus tmen t s  (such as a technical  modif icat ion to an existing weapon  

or sys tem) ,  or  m a y  entai l  m a j o r  pos tu r e  changes  (such as the  

dep loyment  of  a new nuc lear -powered  ballistic missile submar ine  

(SSBN)). The  DoD out look today  suggests  tha t  n e a r - t e r m  ad jus tmen t s  

will be  minor ,  and  ma jo r  changes  will only occur, if at  all, in the  

long t e r m  (2020 or beyond) .  However ,  the inf ras t ruc ture  m u s t  be  of  

such a charac ter  tha t  i t  can r e spond  in a t imely  fashion if the  nat ional  

leadership  de te rmines  tha t  significant pos ture  changes  are  wa r r an t ed  

sooner.  For  the  U.S. nuclear  de te r ren t  to r ema in  viable, potent ial  

adversar ies  m u s t  perceive tha t  the  U.S. nuclear  inf ras t ruc ture  is 

r e s p o n s i v e  e n o u g h  to m a k e  any  r e q u i r e d  a d j u s t m e n t s  quickly  

and  effectively. 

The near-term prognosis for the DoD nuclear infrastructure is 

generally reassuring. Decades of investment and the current 

management plans of the U.S. Navy and Air Force, assuming 

adequate funding, will sustain planned strategic nuclear forces into 

the next  cen tu ry - -a t  least  until  2 0 2 0 - - p r o v i d e d  the Uni ted  States can 

keep  compe ten t  people  in teres ted  and  involved. Several initiatives 

are  unde r  way to improve  the  U.S. ability to sustain the  deterrent .  

Some  are  p r o g r a m m a t i c .  Service s u s t a i n m e n t  p r o g r a m s  include 

refurbishing M i n u t e m a n  I I I  missiles,  silos, and  launch control  centers,  

and  sus t a inmen t  of  the  B-52 strategic b o m b e r  th rough  2040.  The Navy  

has  several  p rog ram s  unde r  way, including efforts to extend the  life of  

SSBNs and associa ted measu re s  to ensure  availabili ty of  missiles. I t  

3 A number of issues related to these elements came up during discussion and were deemed 
important  to  examine, hut were not treated because of t ime and resource limitations. Some of the 
more prominent  issues include the vulnerability/survivability of the industrial base to information 
warfare, weapons of mass destruction (WMD), and terrorist attack; active and passive defense 
measures; the ability to assess promptly the results of an attack on U.S. assets at home or abroad; 
continuity of government issues following an attack; and civil defense and the management  of the 
consequences flowing from a WMD attack. 
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will be  impor t an t  for  the United States to ensure  adequate  funding for 

these efforts. The Air Force and  Navy will benefi t  f rom the Re-en t ry  

S ys t em s  Appl ica t ion  P r o g r a m  and  the  Gu idance  Appl ica t ions  

P r o g r a m - - t w o  p rog rams  designed specifically to sustain technologies 

especially impor t an t  to de te r rence- - i f  full funding can be mainta ined.  

Still o ther  areas,  such as preserving the  knowledge base  in underwate r  

launch, have  yet  to receive funding. Other  efforts are manager ia l :  

within the mil i tary there  has  been  an increasing central izat ion of  the 

m a n a g e m e n t  of  s trategic nuclear  forces. The Air Force has  made  

several organizational  changes to manage  bet ter  its nuclear component .  

Looking  b e y o n d  cu r r en t  sys t ems ,  the  a d e q u a c y  of  the  nuc l ea r  

infras t ructure  is less reassuring.  Some of  the sources of  concern s t em 

f rom possible  threats:  the spread  of hard,  deeply bur ied  targets  tha t  

today ' s  sys tems m a y  not  be  able to defeat;  the  global diffusion of  

advanced air defenses threa tening  the  ability of  a i r -brea th ing sys tems  

to pene t ra te  to their  targets;  and  informat ion  warfare  threa ts  to 

nuclear  c o m m a n d  and control.  Other  sources  of  concern have  m o r e  to 

do with the U.S. willingness to fund  certain efforts at the required 

levels: main ta in ing  necessary  SSBN design competence;  p lanning  for  

an ICBM force beyond 2020;  creat ing p rog rams  to evaluate new 

capabilit ies tha t  take advantage  of increased accuracy to min imize  

col la tera l  d a m a g e ;  and  es t ab l i sh ing  an abi l i ty  for  ful ly cover t  

SSBN navigation.  

Grea ter  a t tent ion also needs  to be  paid  to the inf ras t ructure  tha t  

once suppor t ed  the  " theater  nuclear"  (or "non-s t ra tegic")  assets.  

Specifically, plans mus t  be  es tabl ished to ensure  dual capabi l i ty  in 

the  next  genera t ion  of tactical aircraft;  and  p lanning  mus t  begin for the  

next genera t ion  of Nuclear  Land-Attack T o m a h a w k  (TLAM/N) in 

order  to ma in ta in  its effectiveness against  plausible target  sets. The 

s t ra tegy and policy pape r  of  this s tudy  makes  clear tha t  air-del ivered 

and  sea-based  nuclear  weapon  sys tems capable  of  forward  dep loyment  

to reg ions  of  po ten t i a l  confl ict  m a k e  a un ique  con t r ibu t ion  to 

deterrence.  A decision to preserve  these  impor t an t  capabilit ies will 
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be  required in the  near  t e r m  if the Uni ted States is to main ta in  the 

requis i te  in f ras t ruc tu re  to field these  capabi l i t ies  in the  future .  

The  s t ra tegy for  sustaining the  U.S. de te r ren t  mus t  be  designed to fit 

within the likely budget  constra ints  of  coming decades.  Planners  m u s t  

create  ex t remely  effective approaches  to susta ining critical expertise,  

including sys tem and subsys tem engineer ing and  integrat ion,  and  

new strategies  for reducing the  dependence  on "nuclear-unique"  

technologies and  processes.  The  general  approach  will have  to include 

increased rel iance on commerc ia l  and tactical sys tem technologies and  

increased examina t ion  of commonal i t i es  a m o n g  SLBM, ICBM, and 

space launch systems.  In the  past ,  the bulk  of R&D inves tmen t  was 

a imed  at achieving increased per formance .  In  the future,  DoD mus t  

work  to reduce product ion  and  opera t ional  costs. At the  s ame  t ime,  

DoD m u s t  ba lance  costs and  pe r fo rmance  and  preserve  safety and  

reliability. DoD mus t  fully engage its industrial  pa r tne r s  in shift ing 

the  emphasis .  

Expecta t ions  about  what  can be  drawn f rom the commerc ia l  sector  

m u s t  be  t empered .  Much discussion today  focuses on the subject  

of  increased reliance on commerc ia l  software in nuclear  systems.  

Using commerc ia l  sof tware  is certainly feasible and  efficiency is 

worthwhile,  bu t  nuclear  safety cannot  be  compromised .  Success in 

app ly ing  c o m m e r c i a l  so f twa re  to nuc l ea r  s y s t e m s  will r equ i r e  

sof tware dcvelopers  with a shared  sense  of  the impor t ance  of  the  

nuclear  mission.  

A less obvious concern  than  force structure,  bu t  ex t remely  impor tan t ,  

is keeping  people  with the  right skills and exper ience in teres ted  in 

nuclear  infras t ructure  and  weapons  mat ters .  Personnel  compe tence  in 

the mil i tary and  civilian inf ras t ructure  is critical to the sus t a inmen t  

of  deterrence.  This compe tence  arguably  has  e roded  in some  areas  and  

is now on the mend ,  but  will require  a t ten t ion  to ensure  there  are 

no reversals.  Other  areas are fragile and  require  correct ive act ions to 

p revent  erosion. The overall t endency  to place people  who lack the 

needed  experience and  skills in posi t ions previously held  by those  who 
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had  the required competence ,  and the sharp  drop in nuclear  interest  

and  educa t ion  on nuclear  ma t t e r s  in the  mi l i t a ry  are pervas ive  

s y m p t o m s  of this fragility. The inves tment  required to s top erosion 

is compara t ive ly  modest ,  bu t  m u s t  be  cont inuing if the Uni ted States 

is to main ta in  the basic knowledge base.  M a n a g e m e n t  a t tent ion is 

key to success. 

There  also is dwindling experience in the Executive and  Legislative 

b r a n c h e s  r ega rd ing  d e t e r r e n c e  a n d  m a t t e r s  re la ted  to nuc l ea r  

weapons.  In ano ther  decade or less there will be few at e i ther  s taff  

or senior  levels who have  nuclear  expertise,  crisis experience,  or  

academic  ins t ruct ion involving nuclear  weapons.  

There  is no long- te rm DoD r o a d m a p  tha t  addresses  the  ent i re ty  

of  capabili t ies tha t  m u s t  be suppor ted  for the United States to have  

confidence in the  de te r ren t  up to and  beyond  the l ifetime of  current ly  

deployed systems.  Today 's  approach  is piecemeal .  A DoD Nuclear  

Forces Program Plan is needed  tha t  addresses  all nuclear  forces 

evolution f rom re fu rb i shment  of  current  sys tems to the dep loyment  of  

the  next  genera t ion  systems;  this p lan should specifically address  the  

industrial  base  and science and  technology base  c o m m i t m e n t s  needed 

to achieve it. The s ame  should be  done  for the nuclear  c o m m a n d  and 

control  system. And, measu res  should be  identified tha t  will be  used to 

recrui t  and  retain nuc lea r -competen t  mil i tary and  civilian personnel  

for every posi t ion in DoD where  such competence  is necessary.  This 

DoD Nuclear  Forces Program Plan would be a compan ion  plan to the  

D e p a r t m e n t  of  Energy 's  still-evolving Stockpile Stewardship  P r o g r a m ,  

which describes the ent i re ty  of  DOE's  efforts over  the  next  decade, and  

their  funding implicat ions,  to keep nuclear  weapons  safe and  reliable. 

Such a DoD plan would not  only mee t  DoD's  needs  but  also provide a 

r e q u i r e m e n t  basis  for  DOE's  planning.  A DoD plan also would 

help  focus discussion within DoD on the mer i t s  and  drawbacks  of 

integrat ing DOE's  defense activities into DoD, should tha t  issue be  

re-visited. Given associated lead t imes,  p repara t ions  and  funding mus t  

begin now to guard  against  possible long- te rm adverse  developments .  
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An important  organizational change that should be undertaken 

promptly is the creation of a high level nuclear advocate, with adequate 

staff, within the Office of the Secretary of Defense. Within the Office 

of the Secretary of Defense there is no one below the Deputy 

Secretary of Defense who is formally responsible for: the oversight 

of all nuclear weapon systems; the coordinat ion of command,  

control, communications and intelligence procurement in support of 

nuclear weapons systems; or the coordination of DOE nuclear weapon 

support for those systems. Within DoD, several individuals with 

oversight responsibilities for nuclear forces and infrastructure have 

competing, and often higher priority responsibilities within the DoD 

acquisition structure. 

Nuclear deterrence is sufficiently important that it deserves a full-time, 

high-level advocate responsible for coordinating the oversight of all 

nuclear-related mat ters- - the  weapons, the delivery systems and 

support equipment, and nuclear command and control. This advocate 

should report directly to the Under Secretary of Defense, Acquisition & 

Technology (USD (A&T)) and should lead the creation of the DoD 

Nuclear Forces Program Plan, working with the Office of the Under 

Secretary of Defense (Policy), the Assistant Secretary of Defense for 

Command, Control, Communications and Intelligence, the Joint Staff, 

the Commander in Chief, U.S. Strategic Command, and the Service 

elements responsible for nuclear forces. This individual would also 

support the USD(A&T) in the capacity of Chairman of the Nuclear 

Weapons Council to ensure the correlation of DoD and DOE nuclear 

weapon sustainment planning. The high-level advocate would fulfill 

oversight responsibilities for the Secretary of Defense pertaining to the 

Services' nuclear safety and security responsibilities, as well as be the 

proponent for nuclear matters at appropriate decision-making points. 

Particulars aside, the broad outlines of what must be done are clear. 

A smaller, more cost-effective infrastructure is required, but one 

responsive to future changes. To be flexible and affordable, the future 

infrastructure for nuclear forces will need to leverage both commercial 
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and  g e n e r a l - p u r p o s e  force  i n f r a s t ruc tu re s .  R e s p o n s i v e n e s s  will 

need  to be  m e a s u r e d  in t e r m s  of technological  sophis t ica t ion ,  

p roduct ion  numbers ,  and  managemen t .  There  also will need  to be a 

nat ional  c o m m i t m e n t  to sustaining the mos t  critical e l ement  of  this 

i n f r a s t r u c t u r e - - s k i l l e d  people .  St rong,  knowledgeab le ,  sus t a ined  

m a n a g e m e n t  a t tent ion to the personnel  issue is essential.  Nothing less 

wi]l be  adequate  in a world of  scarce resources  and  sizable risk. 

The  m a i n  b o d y  of  th is  p a p e r  se ts  fo r th  in g r e a t e r  deta i l  ou r  

o b s e r v a t i o n s  on the  adequacy  of  the  n u c l e a r - r e l a t e d  d e t e r r e n t  

infrastructure.  The first section focuses on the  nuclear  forces, treating, 

in tu rn ,  SLBM, ICBM, and  nuc lea r  b o m b e r  and  cruise  miss i le  

i n f r a s t r u c t u r e  s u s t a i n m e n t .  Nuc lea r  C o m m a n d  a n d  Cont ro l  is 

addressed  next. We then  examine sustaining core nuclear  expert ise  in 

the context  of  DoD downsizing activities and main ta in ing  critical 

skills in nuclear  weapons- re la ted  technology. This is followed by  a 

discussion of DoD organizat ional  issues. Finally, we presen t  the 

working group ' s  conclusions.  

4.8 

The Forces 

The following pa ragraphs  examine each e lement  of  the nuclear  force 

structure: SLBMs, ICBMs, and bomber s  and  cruise missiles. We address  

each in t e rms  of the l ifespan of current  systems, the  efforts now under  

way to sustain them,  possible requi rements  for follow-on systems, and  

the challenges to keeping an infrastructure  to sustain the deterrent .  

SLBM Infrastructure 

M a n a g e m e n t  of  the  SLBM p r o g r a m  resides,  as it has  since the  

p rog ram ' s  inception,  with the Navy 's  Strategic Systems Programs  

office. This  office has  c o m p l e t e  l ifecycle r e spons ib i l i t y  for  the  

s u b m a r i n e - l a u n c h e d  bal l is t ic  miss i le  w e a p o n s  sys t ems ,  and  its 

Director is also the P rogram Executive Officer for  the associated 

TRIDENT SSBN program.  Ship sys tems p rog ram m a n a g e m e n t  is 
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conducted by an office in the Naval Sea Systems Command, which is 

responsible both to Naval Sea Systems Command and Strategic 

Systems Programs. The Strategic Systems Programs office manages its 

program through a unique long-term teaming arrangement with its 

industrial partners, which requires the close sharing of technical 

information and periodic meetings of government/ industry leadership 

(known as the Steering Task Group). Additionally, Strategic Systems 

Programs reserves the Strategic Weapons System integration effort to 

itself, ensuring that the Program Manager always is well informed. 

D e s p i t e  c o r p o r a t e  s a l e s  a n d  m e r g e r s ,  t h e  g r o u p s  t h a t  w o r k  
o n  t h e  m a j o r  s u b s y s t e m s  o f  t h e  S t r a t e g i c  W e a p o n s  S y s t e m  

h a v e  r e m a i n e d  the  s a m e  s i n c e  t h e  e a r l i e s t  d a y s  o f  the  f l e e t  
b a l l i s t i c  m i s s i l e  p r o g r a m .  The  m a n a g e m e n t  s t a b i l i t y  o f  t h i s  

t e a m  h a s  b e e n  o n e  o f  t h e  e s s e n t i a l  f a c t o r s  in  t h e  c o n t i n u e d  
s u c c e s s  o f  t h e  progrcxii~. 

Strategic Systems Program's strategy to sustain the SLBM infra- 

structure seeks to maintain the essential SLBM capability of viable 

strategic forces for the foreseeable future. Thus, the current generation 

of TRIDEI~F II (D5) missiles and their associated warheads must be 

maintained well into the next millennium. Simultaneously, the 

critical knowledge and experience needed to replace, in whole or in 

part, the elements of these weapons in the future must be preserved. 

Furthermore, sufficient skills in engineering and manufacturing 

must be maintained to ensure the ability to maintain the essential 

characteristics of the SLBM force, namely stealthy, survivable, 

effective, and robust capabilities provided by a highly reliable and 

safe weapon system. 

Background  

The deployable lifetime of the current TRIDENT ballistic missile 

submarines (SSBNs) that carry the TRIDENT II (D5) weapons system 

has been extended to 42 years. The first ship extended will retire in 

2026; the last, in 2039. The missiles were originally planned to last at 
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434  

least 20 years. The Navy now expects to deploy these missiles for about  

30 years. This means  that  the last rocket motors  poured  will be in the 

inventory until  2033. This t ime per iod is well beyond the experience 

base with solid 

rocket  m o t o r s  of  

this type, bu t  still 

several years short  

of  the  life of  the  

submarines.  
i , ! , i 

i Total Production 

. . _ _ _ . . . . . ~ . ~ .  The resul t  of  this Shortfall 

/ ~ / , ,  .... / .......... ! . . . . . . . . . . . . . .  . ~  mismatch  between 

....... J ' " /  ............. ~ i ~ o  ""~ . . .~  ach ievab le  TRI-  
~*-~ DENT l i fe t imes  

' 

199o ~ o o o  ~o~o ~ o 3 o  a o 4 o  ao~o and  ex p ec t ed  D5 
Begin next generation Next generation 

s~temdevelopment system lOC (2015) missile l ifet imes is 

Y E A R  add i t iona l  missi le  

out load  requ i rement s  in the 2015 to 2039 t ime frame,  as shown in 

the  f igure below. These  needs will have to be me t  by  (1) p roduc t ion  of 

fol low-on missiles or significant life extens ion of  age-l imited D5 

components ,  including the missile 's solid prope l lan t  rocket  motors ,  

and (2) new produc t ion  of addi t ional  components .  

Platform Sustainment 

The United States needs a robust  p rogram to investigate potential  

future  ant isubmarine  warfare threats  and assure the survivability of  

the SSBNs in order  to sustain the Fleet Ballistic Missile concept.  

Maintenance of  such a program, which has received too little a t tent ion 

in recent  years, will preserve the basic proper ty  that  makes SSBNs the 

core of  the U.S. strategic de te r ren t - - the i r  survivability. 

Tactical Upgrades. Historically, tactical weapon and sensor  system 

upgrades  have  had  a lower  p r io r i ty  t h an  s imilar  upgrades  for  

nuclear-powered attack submarines  (SSNs). This priori ty has led 
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to i n a d e q u a t e  m a i n t e n a n c e  of  T R I D E N T  s u b m a r i n e  de fens ive  

capabili t ies against  evolving threats .  For  example ,  some  TRIDENTs  

current ly  field an acoustic detect ion sys tem that  was deployed in the  

late 1970s and  is not  effective against  submar ine s  wi th  m o d e r n  

quiet ing technology. Current  and  foreseeable  budge ta ry  p ressures  

mus t  not  be  pe rmi t t ed  to allow the TRIDENT force to cont inue  to lag 

c o n t e m p o r a r y  a t t ack  s u b m a r i n e  capabi l i t ies .  C o m m u n i c a t i o n s  

connectivi ty to the  Nat ional  C o m m a n d  Authori t ies needs  a t ten t ion  and  

is addressed  in a separa te  section of  this paper .  

Ship Control. Some TRIDENT ship control  sys tem c o m p o n e n t s  are 

based  on older electronics and  will no t  be  suppor tab le  af ter  2003 or 

2004.  No funded p lan  to replace these  c o m p o n e n t s  current ly  exists. 

Cur ren t  funding  prior i t ies  have  pushed  this need  be low cur ren t  

funding thresholds.  Today, this s i tuat ion poses  only low risk to the  

ability of  the TRIDENT force to execute its mission.  However ,  as 

aging cont inues  wi thout  replacement ,  there  is a real possibil i ty tha t  

unexpec ted  deve lopments  could occur, revealing tha t  sys tems  key 

to the opera t ion  of the  ship are no longer  reliable. P lanners  mus t  

consider  establ ishing a modes t  p rog ram to review proact ively  and  

identify those  sys tems tha t  need  t imely  upgrade .  

SSBN Navigation. The rest  of  the world  is rapidly adopt ing  the  

satellite global posi t ioning sys tem (GPS) for precision navigation.  

Mot ivated by  the  need  to preserve  s teal th  and  accuracy,  and  to 

min imize  external  observables ,  the  SSBN force cont inues  to use  

high-precis ion inertial  navigators .  This fact  heightens  the impor t ance  

of the  SSBN p rog ram ' s  inertial  navigat ion skills if, in an  emergency,  

GPS is vu lnerab le  or fails. The  cur ren t  genera t ion  of T R I D E N T  

navigat ion components ,  which will need  r ep lacemen t  in the  2010 t ime  

f rame,  is very expensive to mainta in .  Several emerg ing  technologies  

hold p romise  as low cost rep lacements .  New inertial  m e a s u r e m e n t  

s y s t e m s  b a s e d  on f iber  op t ic  g y r o s c o p e s  and  a c e e l e r o m e t e r  

technologies,  if  combined  with sufficient t he rma l  control  approaches ,  

would provide  a lower cost r ep lacemen t  for SSBN navigat ion suites 
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(and potential ly for  SSNs as well). These concepts, which leverage 

work ongoing for o ther  inertial navigation applications, move the 

strategic systems away from specialized ins t ruments  and associated 

suppor t  infrastructure.  

Additionally, investment  in low-cost versions of  ins t ruments  already 

d e m o n s t r a t e d  for  comple te ly  passive, gravi ty-based  (and hence  

comple te ly  covert)  navigat ion should  be a high pr ior i ty  in the 

mid- term.  This approach will free SSBNs f rom the need to obtain 

ei ther  GPS fixes or active sonar  ter ra in-matching fixes, each of which 

may  be exploited by  future  an t i - submar ine  warfare  forces. This 

technology, like the investments  in new, low-cost instruments ,  has 

significant dual-use potential  for covert  SSN operat ions as well. 

Submarine  Design Expertise. S u b m a r i n c  design exper t i se  is a 

complex, highly specialized set of skills that  s imply cannot  be sustained 

wi thou t  activity tha t  applies  those  skills. Current ly ,  only  SSN 

development  sustains this critical capability. No new SSBN work is 

foreseen for the next  20 years. Engineering staffs in many  areas 

are only one  deep and graying. Archival activity is insufficient to 

preserve the knowledge base. This lack of expertise will affect the 

maintenance  of  current  and future forces. This problem can be solved 

with funding and time. 

Missile Systems 

Underwater Launch. Certain aspects of SLBM systems are unique to 

the design of  these weapons. The underwater  launch of  lO0,O00+ 

pound  missiles is a good example.  Knowledge and engineer ing  

unders tanding of the phenomenology  and envi ronments  associated 

wi th  u n d e r w a t e r  launch  is rap id ly  eroding.  Wi thou t  a new 

development  program in the near  term, a very  real danger  exists that  

this expertise, which is critical to the fundamenta l  survivability of 

the strategic deterrent ,  may  be lost. Re-creating this knowledge in the 

future will he both  expensive and t ime-consuming and may  involve 

unacceptably high technical risks. 
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A robust  p rogram designed to capture  this knowledge, preserve 

unders tanding,  t rain new engineers in the future,  and facilitate the 

deve lopment  of  be t t e r  models  and s imulat ions to reduce  fu ture  

development  costs is critical. The  Navy has defined such a program. 

It is very impor tan t  tha t  this p rogram be funded  in the near  term. 

Propulsion. Solid rocke t  m o t o r  p ropu l s ion  is the  single mos t  

expensive componen t  of TRIDENT systems. The D5 rocket  motors  use 

highly optimized, h igh-performance  propellants  designed to achieve 

range-payload per formance  requirements .  These rocket  propellants,  

which involve complex  chemical  fo rmula t ions ,  also suffer  f rom 

difficult-to-predict changes over t ime, which ult imately impact  their  

safety and reliability. In the future,  there  may  be reduced range/  

payload requi rements  tha t  could allow the use of slightly less energetic 

(but much  less expensive) propellants  tha t  may  have commercial  

application as well. A program is needed to develop these new, low-cost 

propellants  with the necessary physical propert ies  for  SLBM/ICBM 

and tactical uses. Three  initiatives are considered critical to reducing 

the cost of future  large rocket  motor  designs. First, work is under  way 

to examine solid rocket motor  aging issues. A high-power comput ing  

initiative needs to focus on issues unique to the design, aging, and 

operat ion predict ions for large solid boosters.  Second, alternatives to 

current  expensive thrus t  vector  control  designs are needed  and efforts 

to define these should be funded.  Magneto-hydrodynamic  steering, 

al though current ly high risk, may  provide this alternative. Third, less 

costly means  of producing case insulators are needed.  Insulators  for 

TRIDENT motor  casings are current ly  made  using a t ime-consuming,  

t ed ious  ma n u a l  process .  Al terna t ive  insu la to r  m a n u f a c t u r i n g  

processes would incorporate  more  automation,  el iminating much  of 

the manual  process. 

These initiatives will involve some significant expenses,  including the 

need to sufficiently flight test  the rocket motors  before  deployment  

as part  of the strategic nuclear force. Pursui t  of  such a program, 

however,  would significantly bolster  the shrinking and  increasingly 
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challenged solid propellant rocket motor industry and provide impetus 

for continued development of important national capabilities with 

multiple applications. 

Nose Fairing. A material application unique to TRIDENT is the use 

of rare sitka spruce in the fabrication of the D5 nose fairing. This 

critical component actually supports the weight of the entire missile 

during handling operations. A lightweight replacement design would 

reduce costs. 

Post Boost Control System. The Strategic Arms Reductions Treaty II 

(START II) mandates the elimination of all land-based missiles with 

multiple warheads. Upon entry into force of START II, the TRIDENT 

II system will be the only U.S. strategic system with. a multiple 

independently targetable re-entry vehicle (MIRV) capability. MIRV 

technologies will thus become a unique Navy capability and must be 

addressed by a robust investment that includes the participation of the 

production partners. 

Affordability constraints  in the future will likely require the 

elimination of unique and high-cost materials and fabrication 

processes from the TRIDENT II post boost control system, which 

manages the positioning and release of reentry vehicles. The Air Force, 

under Department of Defense Research and Engineering sponsorship, 

has a Post Boost Control System Components initiative to examine 

means of eliminating unique materials and fabrication processes and 

to demonstrate alternatives, such as carbon-carbon composites and 

high-performance ceramic coatings. This effort may have limited 

utility for TRIDENT if the Air Force is actually limited to single reentry 

vehicle systems. 

Re-entry Systems Application Program. Initiated at the recommenda- 

tion of the U.S. Strategic Command Scientific Advisory Group, the 

Re-entry Systems Applications Program is an approach to sustaining 

critical skills and hedging replacement of highly specialized re-entry 
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body components.  The program, which is a closely coordinated 

activity involving both the Navy and the Air Force, focuses on 

replacement heat shield material (rayon, a commodity no longer 

available) and flight test instrumentation and includes the necessary 

flight testing to validate these approaches. 

Despite the criticality of this area, this program has never been fully 

funded. A healthy program addressing re-entry systems technology is 

critical to sustainment of key technologies. This program should be 

fully funded (at $25 million per year) and should continue to focus on 

maintaining key skills within the contractor community. 

Guidance Applications Program. Also initiated at the recommenda- 

tion of the Scientific Advisory Group, the Guidance Applications 

Program is another  well thought  out, closely coordinated Air 

Force/Navy effort to sustain critical inertial guidance technologies and 

skills unique to the strategic missile environment. This program, which 

focuses on the future development of replacement components and 

reducing long-term costs through systems modeling and simulation, 

needs to be fully funded (at $25 million per year) to assure the 

long-term viability of inertial guided strategic missile systems. Like the 

Re-entry Systems Application Program, this effort should focus on 

sustainment of the contractor community in this unique area. 

Other Re-entry Issues. In the long term, the current strategy of 

keeping re-entry systems for as long as possible means the United 

States must be prepared to replace most, if not all, component 

parts when they reach the end of their design life. Thus, there will be 

a need to fabricate replacement components  for many re-entry 

subsystems. In some cases, technological obsolescence may preclude 

sub-component re-manufacture. One example is the fuse for the 

TRIDENT Mk 4 re-entry body, which can be re-manufactured only 

with new design replacement components because the original parts 

can no longer be procured. 
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The hypersonic  wind tunnel  test  capabil i ty at White  Oak, Maryland,  is 

a critical facility for test ing re -en t ry  systems.  This unique capabil i ty 

mus t  be  main ta ined  to evaluate rep lacements  for aging components .  

Fl igh t -Tes t ing .  Flight- tes t ing is the  p r i m a r y  m e t h o d  of  assur ing  

the safety and  reliability of  strategic missiles. Although the Services 

have significantly enhanced  their  ability to glean informat ion  f rom 

non-des t ruc t ive  testing, no a m o u n t  of  g round  test ing or model ing and 

s imulat ion can complete ly  replace the  live firing of  these systems.  No 

me thods  exist to s imulate  accurately the harsh  dynamic  env i ronmen t  

encountered  dur ing missile flight or to predic t  the behav ior  of  these 

sys tems over  t ime- -par t icu la r ly  critical in light of  U.S. plans to deploy 

these highly complex missiles for  up to 30 years.  

The SLBM p r o g r a m  has  a l ready been  reduced  to the m i n i m u m  

n u m b e r  of  flight tests  per  year  needed  to assure  tha t  the thresholds  

for  re l iabi l i ty  and  sa fe ty  a re  met .  Con t inu ing  these  tes ts  and  

main ta in ing  the  infras t ructure  to carry  t hem out  at the  Eas tern  Test  

Range is essential  to the U.S. ability to field a safe and  reliable 

strategic deterrent .  

N e w  Miss i le  Design.  When  the t ime  comes  to design new missiles, 

the key to reduced costs and successful ma in tenance  of  the  ballistic 

missile infras t ructure  m a y  lie in increased commona l i t y  a m o n g  ICBM 

and  SLBM processes ,  technologies,  c o m p o n e n t s  and  subsys tems .  

Achieving this increase is, however,  a difficult challenge. Consider  the 

Navy-unique  env i ronment s  in pier-s ide handling,  high humidity,  shock 

and  vibrat ion during deployment ,  launch pressures  and accelerations,  

waterproofing,  and  cold launch flight dynamics .  Combine  all of  these  

with the need to assure  the  safety of  dockside personnel  and  the crew, 

who literally sleep with the  missiles. Commona l i ty  m a y  indeed be the 

right answer  for cost reduction,  but  in-depth  s tudy will be  needed  to 

unde r s t and  how to make  it work  without  impos ing  unnecessary  cost 

burdens  on the ICBM force. 
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ICBM Infrastructure 

Background 
When  the  Cold W a r  ended,  the  Uni ted  States had  an ICBM force tha t  

reflected four  decades of  inves tmen t  in technology and  engineer ing to 

p roduce  a m a t u r e  opera t ional  capability. Force size and  s t ruc ture  have  

been  modif ied  since the  late 1960s by  a series of  a r m s  control  

a g r e e m e n t s  (f irs t  the  S t ra teg ic  A r m s  L imi t a t ion  Ta lks  (SALT) 

ag reemen t s  and  then  START). 

Current  policy, based  upon  the Nuclear  Posture  Review and  the  

subsequen t  Quadrennia l  Defense Review, is to re ta in  a START II  

ICBM force of  500 modif ied  M i n u t e m a n  I I I  missi les in silos at  three  

wings. Pending Russian rat if ication of START II, the  Air Force also is 

d i rected to ma in t a in  50 Peacekeeper  missi les  at  one  wing. The  

M i n u t e m a n  I I I  current ly  is a MIRVed missi le with th ree  warheads ;  

unde r  START II  it is to be  de-MIRVed to a single warhead.  The  

Peacekeeper  is a MIRVed missi le with ten warheads .  Under  START II,  

the  Peacekeeper  would  be  el iminated.  Hence,  the uncer ta in  s ta tus  of  

START II  cont inues  to be  a ma jo r  issue for  manag ing  the  ICBM force. 

Day- to-day  m a n a g e m e n t  of the  ICBM force has  changed  over  the  

pas t  several  years.  When  the Strategic Air C o m m a n d  was dissolved, 

the  ICBM force shif ted first to Air Comba t  C o m m a n d ,  then  to Air 

Force  Space C o m m a n d .  Air Staff  overs ight  is conduc ted  b y  the  

Directorate  for  Nuclear  and  Counterprol i fera t ion Mat te rs  (XON) at the  

two-s ta r  level, with responsibi l i ty  and  advocacy author i ty  for the  

ICBM programs .  The Air Force also has  created a new field opera t ing  

agency,  the  Nuc lea r  W e a p o n s  a n d  Coun te rp ro l i f e r a t i on  Agency,  

r epo r t ing  to XON. T R W  is the  p r i m e  con t r ac to r  for  m a n a g i n g  

the  ICBM p r o g r a m  and  oversee ing  upg rades  to M i n u t e m a n  RV 

sys t ems .  T R W ' s  p a r t n e r s  inc lude  T h i o k o l / U n i t e d  Techno log ie s  

Corpora t ion  (propulsion) ,  Boeing (guidance),  Lockheed Mart in ,  BDM 

Internat ional ,  and  MRJ  Technology Solutions. The  ICBM sys tem 

p r o g r a m  office r emains  at  Hill Air Force Base, Utah,  which is also the  
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major depot facility for the ICBMs. Guidance repair is done at Newark, 

Ohio and has beenprivatized. 

The Minuteman III Program 

The current  Minu teman  I I I  system is a mix of W62 warheads  

on the Mk 12 re-entry system and W78 warheads on the Mk 12A 

re-entry system. Under  START II these MIRVed systems would be 

converted to a single warhead. There are no treaty limits on the 

specific warhead or re-entry system that  can be chosen for retention. 

The Air Force has a p rogram that  would allow the Peacekeeper 

system (the W87 warhead on the Mk 21 re-entry system) to be adapted 

to a Minuteman platform. 

The Minuteman III  is projected, with current  life extension activities, 

to have a life span through 2020.  The following programs  will 

essentially rebuild the missiles during the next decade: 

Propulsion Replacement Program. Minuteman stage I has a steel case. 

Stage I will be completely remanufac tured  by "washing out" the 

propellant and replacing it with new propellant.  Stages II and III  both 

have t i tanium cases. These stages also are scheduled for remanufaeture  

with the "washing out" procedure.  This procedure  is well known and 

has been used before in the Minuteman program. 

Guidance Replacement Program. The Minuteman I I I  has a 1960s 

guidance system that  is being replaced in two phases:  the first 

phase addresses electronics and the second phase the inertial system. 

This p rogram is scheduled for completion in the first decade of  the 

next century. 

Minuteman III  silos and launch control centers are addressed in 

the Minu teman  Integrated Life Extension Program (Rivet Mile). 

These facilities, as refurbished by various life extension measures, are 

expected to last through 2020. 
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M i n u t e m a n  opera t ions  depend  upon  a wide a r ray  of specialized test  

equ ipmen t  and  g round- suppor t  equ ipmen t  and  upon  hel icopters  and  

vehicles to suppor t  wing activities such as warhead  movemen t s .  The 

Air Force is current ly  reviewing the  issue of  hel icopter  rep lacement .  

The Air Force a l ready has  decided to p rocure  a m o r e  heavily a r m o r e d  

ground  vehicle for warhead  movemen t s .  

There  are sufficient missiles available to suppor t  a test ing p r o g r a m  

of  th ree  opera t ional  tes ts  per  year  for  a force of  500 M i n u t e m a n  I I I  

missi les th rough  the  year  2020.  With continuing,  adequa te  funding,  

the  p rog rams  in place will sustain the M i n u t e m a n  I I I  force th rough  the 

year 2020,  assuming  no significant change in any  adversary ' s  ballistic 

missi le defense  capabili t ies and  no policy decisions tha t  m a n d a t e  

ma jo r  changes  in missi le operat ions.  I f  the  Uni ted States were  faced 

before  the  year  2020  with an opponen t  who  could m o u n t  a significant 

boos t -phase  threat ,  for  instance,  or if policy decisions m a n d a t e d  

significant changes  in operat ions ,  p lanners  would have  to re -address  

r equ i rements  for  M i n u t e m a n  III .  

The Peacekeeper Program 
The Peacekeeper  is the mos t  advanced U.S. ICBM. As discussed above, 

this p rog ram is to be  e l iminated under  START II.  In  accordance with the  

ant icipated el iminat ion schedule (assuming START II  ratification), the  

Peacekeeper  force is p r o g r a m m e d  through  FY 2003 under  the Nuclear  

Posture  Review. The Peacekeeper  life extension p rog ram is funded  year-  

by-year, pending action on START II. Even if Peacekeeper  is e l iminated 

under  START II, we believe it is impor t an t  f rom an infrastructure  

perspect ive to preserve the W87 warhead,  preferably  as par t  of  a 

diversified deployed force, but  also to provide a reliable backup  should 

the Minu teman  I I I ' s  W78 warhead  develop major  problems.  

ISSUES 

There  are at  least  two m a j o r  issues re levant  to the  Peacekeeper  

p rogram.  The first  involves the  Peacekeeper  ICBM system. I f  START 
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I I  is not  ratified and  Peacekeepers  are re ta ined in the force, the 

Un i t ed  States  m u s t  develop  a l o n g - t e r m  s u s t a i n m e n t  p rog ram.  

This  r e q u i r e m e n t  should  p resen t  no m o r e  a chal lenge t han  the  

l ong - t e rm s u s t a i n m e n t  p r o g r a m  for  the M i n u t e m a n  sys t em tha t  

already is in place. 

The second ma jo r  issue is more  subtle and  reflects the  uncer ta int ies  

involved in seeking to sustain an ICBM force when  no fol low-on ICBMs 

current ly  are in deve lopmen t  or  product ion.  A new ICBM for the 

per iod beyond 2020,  the end  of  life for M i n u t e m a n  III ,  should be  

s tudied within the  next  several  years.  Concept  explorat ion should 

begin, roughly in the year  2000 ,  of  a deve lopment  and product ion  

p r o g r a m  for  a new ICBM to enter  the  force before  the year  2020.  Also 

wor thy  of  s tudy is whether ,  for  technology or policy reasons,  a different 

s trategic delivery p la t form should succeed M i n u t e m a n  III .  

However,  even with an ongoing ICBM development  and  product ion  

p rogram,  which does not  yet exist, and  even with a long- te rm roadmap,  

which also does not  exist, several  sub-issues arise. One issue is the 

viability of  the ballistic missile industrial base  over  t ime. The industrial  

base  is the combinat ion  of  a U.S. government  sys tem p rog ram office; 

dedicated industrial  companies  acting as pr ime,  sub, or  associated 

contractors;  and  sys tem depots  and  Service or  nat ional  laboratories  that  

pe r fo rm all of  the acquisit ion and  suppor t  functions, f rom research and  

deve lopment  to operat ions  and main tenance  and modificat ion of  a 

fielded weapon  system. Per formance  of  the industrial  base  during the 

Cold W a r  reflected a culture in which follow-on sys tems always were in 

deve lopment  or  production.  That  now has  changed. 

Several years ago, the U.S. Strategic C o m m a n d  Scientific Advisory Group 

(SAG) conducted an SLBM and ICBM industrial base  study, focusing on 

subsys tem areas where  special actions would be needed to assure 

viability of the industrial base. The SAG is currently updat ing that  par t  of  

the s tudy focused on propulsion subsystems.  The s tudy pointed overall to 

the need for close cooperat ion--which has since occurred among  the Air 
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Force, the Navy, and  OUSD (A&T)--in developing and funding an 

integrated strategy for certain focused sub-sys tem programs  (e.g., a 

re-entry advanced technology demonst ra t ion  program).  

Another  issue is whe the r  sufficient senior-level DoD at tent ion can be  

focused on the ICBM p r o g r a m  over  the  long term,  outs ide of  those  

offices directly responsible  for ballistic missile activities and  p rograms .  

Notwi ths tanding  XON's  advocacy skills, a spiri t  of  coopera t ion  and  

communica t ion  with the Navy 's  Strategic Systems P rograms  Office, 

and  suppor t  f rom USD(A&T), the  fact r emains  tha t  DoD has  nothing 

comparab le  to the DOE Stockpile Stewardship  M a n a g e m e n t  Plan 

within which to address  and  resolve issues related to sustaining ICBM 

prog rams  beyond  the projected life of  the M i n u t e m a n  I I I  system. 

During the Cold War,  the Air Force Chief  of  Staff could, on shor t  notice, 

ask  for a mee t ing  with virtually any  of  the  senior  leadership  in DoD to 

discuss ICBM issues and  know tha t  they  would be  working f rom a 

c o m m o n  body  of  a s sumpt ions  and  data,  given the mult iple  occasions 

whe re  ICBMs would  be  a d d r e s s e d  in sen ior - l eve l  b u d g e t  and  

m a n a g e m e n t  reviews. Tha t  is not  t rue today.  Recreat ing someth ing  

comparable ,  absent  deve lopment  a n d / o r  p roduc t ion  of  a fol low-on 

ICBM, is a considerable  challenge. 

Bomber and Air-Launched Cruise Missile Infrastructure 

Background 
In his 1997 Annual  Repor t  to the President  and  Congress,  Secretary of  

Defense Cohen noted,  "Although the  risk of worldwide nuclear  conflict 

is subs tan t ia l ly  lower  t oday  t h a n  dur ing  the  Cold War ,  nuc lear  

de te r rence  remains  an impor t an t  c o m p o n e n t  of  nat ional  security. The  

global a t tack capabil i ty of  our  nuclear  capable  b o m b e r s  cont inues to 

provide  the nat ion with  an essential  capability." 

The nuclear  b o m b e r  force consists of 71 B-52 and  21 B-2 heavy  

b o m b e r s .  Wi th  no new nuc lea r  b o m b e r  p r o d u c t i o n  u n d e r  way,  

sus t a inmen t  of cur rent  forces via modern iza t ion  and  ma in tenance  will 
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provide the vital air leg of  the U.S. nuclear  de te r ren t  force for the 

foreseeable  future.  

B-52 

The B-52, a pr ior i ty  p r o g r a m  th roughout  the Cold War, has  been  a 

sus ta inment  success. While the scale of  activity has  varied,  technical  

e f for t  to s u p p o r t  m o d e r n i z a t i o n  has  b e e n  c o n t i n u o u s  f r o m  

deve lopment  through sus t a inmen t  of  current ly  deployed H-ser ies  

aircraft.  The B-52 p r o g r a m  has undergone  cont inuous  modern iza t ion  

over  the course of  m a n y  decades;  engines were replaced with new 

models ,  avionics and o ther  electronics were upda ted  or replaced 

with more  m o d e r n  technologies,  and  everything was m a n a g e d  as a 

l imited-life c o m p o n e n t .  The B-52 sus t a inmen t  p rog ram has  been  a 

model  of  success. 

All B-52Hs are to be re ta ined unde r  the START II  ag reemen t  and  the 

Air Force plans to keep  the B-52 as a c o m p o n e n t  of  the strategic 

nuclear  force th rough  2040,  thus requir ing several  sus ta inment  and 

engineer ing p rograms .  Sus ta inment  activities for the b o m b e r  include 

navigation ( in tegrated with the Navs ta r  Global Posit ioning System),  

c o m m u n i c a t i o n s ,  e l ec t ro -op t i ca l  v iewing,  and  i m p r o v e m e n t s  to 

electronic coun te rmeasure  systems.  

B-2 

Upgrades  to the  B-2 force will be  comple te  in FY 2000 .  Once 

completed,  U.S. strategic nuclear  forces will include 21 B-2 bombers .  

All are to be  retained unde r  the START II  agreement .  When  fully 

comba t  capable,  the  B-2 will have  the ability to employ  the B61 and B83 

nuclear  gravity b o m b s  and  advanced convent ional  mun i t ions?  The 

B-2's  compat ib i l i ty  wi th  these  advanced  convent iona l  mun i t i ons  

will facil i tate its compat ib i l i ty  wi th  new nuc lear  weapons  when  

they  are developed.  
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Cruise Missiles 

The Air Force is maintaining two cruise missiles capable of delivering 

a nuclear warhead. The AGM-86B, Air-Launched Cruise Missile 

(ALCM), has been operational since 1982. The AGM-129A, Advanced 

Cruise Missile (ACM) has been in service since 1986. In 1997, Air 

Combat Command initiated a Service Life Extension Program (SLEP) 

study for both missiles. The initial phase of the study indicated both 

missiles can be sustained to 2030 without significant technical risks. 

The Air Force has funded the recommendations for the SLEP starting 

in FY 2000. 

Although no new nuclear air-delivered missile production is under 

way, conventional missile developments will preserve the technology 

base for seeker, warhead, propulsion integration, airframe surviva- 

bility, and Global Positioning System/Inertial Navigation System for 

both conventional and nuclear cruise missiles. 

B-1 

The B-l, formerly with a nuclear capability, will complete its transition 

to a conventional role by the end of 199S. However, the Air Force will 

retain the ability to reconstitute the B-1 to a nuclear-capable role if 

warranted by a shift in the security environment.  Conventional 

capabilities of the B-1 are being enhanced through the Conventional 

Mission Upgrade Program, which includes navigation (integrated 

with GPS), communications, advanced conventional weapons, and 

electronic countermeasure upgrades. The upgrade program started in 

1994 and will be completed in 2002. 

Dual-Capable Aircraft 

Today, F-15E and some F-16 tactical fighters provide nuclear and 

conventional  weapons capability for use in regional settings. 

(Similarly, TLAM/N deployed aboard attack submarines can provide 

nuclear strike capability through theater deployments.) In addition, 

there are considerable efforts under way to develop conventional 
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tactical aircraft and weapons systems that would be applicable to any 

future requirements for new nuclear weapons platforms or systems. 

While there are no current plans to make any of these aircraft 

dual-capable, the Navy and Air Force are reviewing the issues 

associated with making the next generation tactical aircraft dual- 

capable. It is essential to maintain dual capability for future fighter 

aircraft (Joint Strike Fighter and/or  F-22) to provide flexibility in 

nuclear delivery capability as well as to satisfy burden-sharing 

requirements in NATO. 

Benefits From Conventional Sustainment 

Reflecting the increased emphasis on non-nuclear operations and in 

light of the ability to sustain existing heavy bombers for the foreseeable 

future, bomber modernization efforts today are focused primarily on 

improving conventional war fighting capabilities. Strategic nuclear 

bomber  sustainment,  however, is synergistic with conventional 

bomber activities. This is also true of the relationship between nuclear 

and conventional cruise missile programs. Conventional bomber  

and missile modernization programs, such as the B-1 electronic 

countermeasure improvements and the JASSM, will contribute to 

sustaining technologies and industrial base capabilities of strategic 

nuclear bombers and cruise missiles. 

The capabilities for strategic nuclear bombers  are not unique. 

These capabilities are drawn from a broad aircraft industrial base with 

extensive overlap with other  military and commercial  aircraft. 

Companies that are nuclear bomber suppliers show great flexibility in 

that they typicaily support multiple military and commercial aircraft 

simultaneously, designing and/or  producing many types of aircraft. A 

strong aircraft industry will improve the long-term health of suppliers 

that produce dual-capable or "cross-over" items for aircraft markets. 

Moreover, specialized aircraft industry capabilities currently engaged 

in developing the stealthy F-22 and Joint Strike Fighter, will also 

support any future design, development, and production needs for 

next generat ion strategic nuclear bomber  programs. Ongoing 
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convent ional  p rog ram s  m u s t  assure  adequa te  n u m b e r s  of  t ankers  

for  the  nuclear  role. 

Conclusion 

The Uni ted States will cont inue  to main ta in  core technical  capabili t ies 

for  strategic sys tem design, deve lopment ,  and  p roduc t ion  despi te  

the  absence  of  new b o m b e r  or  cruise missi le product ion.  Ongoing 

strategic sys tem moderniza t ion ,  opera t ions  and  ma in t enance  technical  

suppor t ,  research and  deve lopment  efforts appl icable to strategic 

systems,  and  the  re levant  i m p r o v e m e n t s  of  convent ional  sys tems  

assure  an effective nuclear  b o m b e r  force into the next  century.  

Command and Control 

C o m m a n d  and  control  will be  the  mos t  s t ressed c o m p o n e n t  of  nuclear  

inf ras t ructure  because  of the  increased d e m a n d s  for  flexibility, the  

potent ia l  need  to r e spond  to rapid  changes  in technology,  and  the  

specter  of  susceptibi l i ty to pene t ra t ion  and  d is rupt ion  attacks.  

A future  v i s i o n  for nuclear  c o m m a n d  and control  (NC 2) is discussed 

extens ively  in the  Opera t ions  work ing  g roup  paper .  This  p a p e r  

emphas izes  tha t  as technology evolves the  overwhelming  impor tance  

of  NC 2 requires  proceeding  with caut ion toward  the  imp lemen ta t ion  

of the  vision. Today ' s  a l ready reduced  inf ras t ruc ture  for  dedicated 

ha rdened  NC ~ sys tems  m u s t  be  main ta ined  until  potent ial ly  comple-  

m e n t a r y  commerc ia l  sys tems pa i red  with "hardened"  data  have  been  

d e m o n s t r a t e d  to provide  the  nat ional  leadership  wi th  assured  control  

and  responsiveness .  

There  are four  prerequis i tes  for  nuclear  c o m m a n d  and control:  

• The  NC 2 s y s t e m  m u s t  be  secure ,  e n s u r i n g  f r i e n d l y  access  to da t a  

while denying e n e m y  access. 
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• The  s y s t e m  m u s t  be  survivable ,  p rov id ing  u n i n t e r r u p t e d  access  to 

uncor rup ted  data. 

• The  sys tem mus t  also be  enduring,  provid ing  c o m m a n d  and  control  

for as long as each weapons  sys tem is expected  to be  operable.  

The sys tem mus t  be  bo th  responsive  and  timely. These character is-  

tics are key  to suppor t ing  the ability of  the  Nat ional  C o m m a n d  

Authori t ies  to react  to wha tever  s i tuat ion arises. 

The reduct ion of  s trategic forces raises issues regarding the adequacy 

of the  NC 2 system, part icular ly with regard to TRIDENT,  TLAM/N 

aboard  a t tack submar ines ,  and  fo rward-based  dual-capable  aircraft.  As 

the force grows smaller,  the  impor tance  of ensur ing  high probabi l i ty  of  

correct  message  receipt  increases,  as does the potent ia l  need  for NC 2 to 

a c c o m m o d a t e  rea l - t ime complex target ing informat ion.  I t  is a fallacy to 

believe tha t  as force levels are reduced the need for  robus t  NC * declines 

in some  l inear  relation. Main tenance  of sys tems  tha t  contr ibute  to 

this assured  capabil i ty mus t  be  sustained.  With fewer TRIDENT 

submar ines ,  t rue  low probabi l i ty  of  de tec t ion / low probabi l i ty  of  

in tercept  s tr ike repor t ing for missile launch (to min imize  submar ine  

vulnerabil i ty) and  fail safe repor t ing  of SSBN loss (to maximize  the 

overall effectiveness of  subsequen t  operat ions)  become  critical. The 

implicat ions for the future  are the need for follow-on to the TACAMO 

c o m m a n d  and  control  aircraft  and  passive,  stealthy, receive-only force 

m a n a g e m e n t  comm an d ,  control ,  and  communica t ions ,  s 

Any additional de-alert ing of nuclear forces will fur ther  stress NC 2 

requi rements  if targeting requi rements  and procedures  do not change. 

Some current  concepts, like probabi l i ty  of  correct message  receipt, m a y  

need redefinition. Procedures  and sys tems capable of  ensuring surviv- 

able sustained message  traffic will be  needed,  as will be  the capabili ty to 

te rminate  such t ransmissions.  Increased  need for Alert Exercise Periods 

is a likely ou tcome as well, to assure main tenance  of capabilities. 
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In  the  long run,  the United States will need to de te rmine  how and  to 

what  extent  NC 2 can be in tegra ted  into and  opera te  with ma ins t r eam,  

h igh-p r io r i ty  n o n - n u c l e a r  c o m m u n i c a t i o n  capabi l i t ies  whi le  still 

ensur ing the four  prerequis i tes  are met .  There  are several  factors  tha t  

will drive this change in NC~: 

New nat ional  guidance has  expanded  the role of  nuclear  weapons  as 

a de te r ren t  against  weapons  of mass  dest ruct ion o ther  than  nuclear  

weapons .  

The  Nat ional  Missile Defense a n d / o r  the Thea te r  Missile Defense,  if 

inst i tuted,  mus t  be  incorpora ted  into (and subsequent ly  will affect) 

the  U.S. Nuclear  C o m m a n d  and Control  Sys tem inf ras t ruc ture  and  

procedures .  

As dist inctions be tween  strategic and  non-s t ra tegic  nuclear  forces 

d i sappear  and  communica t ions  p la t fo rms  are consolidated,  s trategic 

connectivi ty assets  will have  to accompl ish  b roade r  miss ions  (e.g., 

TACAMO as the  thea te r  Airborne  C o m m a n d  Post). 

• T e c h n o l o g y  t r e n d s  in c o m m e r c i a l  n e t w o r k  b a n d w i d t h ,  m o b i l e  

access, and  wide use of encrypt ion m a y  offer new NC 2 opportuni t ies .  

Integrat ing NC 2 with commercia l  capabilities raises m a n y  issues, such as: 

Wha t  are the true cost factors? The National  C o m m a n d  Authorit ies 

will have very little, if  any, ability to dictate  commerc ia l  sys tem 

design. While the  rapid  changes  tha t  commerc ia l  sys tems  br ing can 

be beneficial,  the s ame  changes  can br ing  large costs in retraining,  

upda tes  to opera t ing  procedures ,  and  new equ ipment ,  a m o n g  other  

things.  The s ame  changes also raise the  possibil i ty of  the  potent ia l  

loss of  absolutely  vital capabilit ies.  

• H o w  can  re levant  c o m p u t e r  ha rdware ,  sof tware ,  and  f i rmware  be  

p ro t ec t ed  given the  increas ing  re l iance on civilian t echnology  

4.27 



U.S. Nuclear Policy in the 21st Century 

and the increasing internationalizat ion of the computer  and 

information industries? Of special concern is the increasing use of 

foreign-developed software. 

Will the commercial sector development and production processes 

provide the requisite equipment for the bulk of the NC2 and will 

market dynamics ensure adequate availability of key components? 

How will the growing consolidation and foreign ownership of the 

telecommunications industry affect the Tactical Warning/Attack 

Assessment system and other aspects of NC2? 

• How can foreign-designed/bui l t  equipment  and components  be 

certified for nuclear use? 

How can the  vu lnerab i l i ty  of  commerc ia l  sys tems to exist ing 

electromagnetic pulse weapons and to new weapon threats (such 

as radio f requency weapons and information warfare) be 

measured? Information warfare is especially threatening because 

data encryption does not protect the system itself. The track record 

of commercial systems protecting themselves is very poor. 

• W'ffi the National Command Authorities be willing to equate de-cryption 

of a message with its authentication (a step without precedence)? 

Future command and control architectures may need to be planned to 

support multi-mission platforms, increased targeting options, and 

much more adaptive planning. These systems must counter potential 

vulnerabilities that  may result from dependence on commercial 

communications systems and software and non-hardened command 

and control facilities. It will be crucial for the United States to 

maintain capabilities to train operational forces, including testing 

(in benign environments)  and modeling and assessments (for 

stressing environments). 
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Despite the growing dependence on commercial  systems, there will 

be continued reliance on a "thin hard  line" of  dedicated military 

communica t ions  for assured response. This "thin hard  line" is not  new. 

For a number  of years efforts to sustain the hardened  c o m m a n d  and 

control  sys tem increasingly have focused on fewer sys tems- - the  

"thinning" of the "hard line." Some assessments  have suggested that  

not much  more  "thinning" can take place. A major  c o m m a n d  and 

control infrastructure issue then is the retention of  skilled specialists 

capable of taking the "thin hard line" concept  even fur ther  and making 

it an operational  reality. Unfortunately,  expertise in NC ~ is dwindling as 

personnel  experienced in NC 2 go to other  technical areas for greater 

intellectual challenges and rewards. 

In  sum, strategic planning for NC 2 infrastructure needs to be an 

integral part  of overall planning for sustaining deterrence to ensure 

that  future NC 2 meets the needs of policy and force structure. 

Sustaining Core Nuclear Expertise in the Military 

Traditionally, the Depar tment  of Defense has required three broad 

kinds of  nuclear  expertise in o rder  to car ry  out  its de te r rence  

mission: operators,  planners/strategists ,  and nuclear weapon effects 

and system experts. 

The Operator 

The operators,  the men  and women  who command,  maintain,  and 

operate  U.S. nuclear  weapons  systems, mus t  meet  some of  the 

most  demanding  s tandards  of competence,  personal reliability, and 

performance under  stress of  any military personnel  at any t ime in 

history. Nuclear  opera t ions  demand  as close to a "zero-defects,  

zero-errors" envi ronment  as is human ly  possible. Within this type of 

environment ,  there is a p remium on continual training. To maintain  

the highest s tandards of safety, nuclear operators  are t rained to follow 

procedures meticulously but  with sufficient initiative to strike an 
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appropr ia te  ba lance  be tween posit ive control  on the  one hand  and  

assured  response  to au thor ized  c o m m a n d s .  Exper t ise  in nuclear  

opera t ions  is acquired over  the course  of an entire career.  

Masters  at this t rade,  like mas te r s  in o ther  fields, emerge  th rough  a 

process  not  unlike apprent iceship ,  which exposes t h e m  to as m a n y  

si tuations as possible relat ing to safe and  reliable nuclear  weapons  

opera t ions  unde r  a var ie ty  of  highly s t ressed conditions.  Procedures  

are recorded in technical  manuals ,  and  the mas t e r  opera tors  are those 

who not  only under s t and  and  can expedit iously follow establ ished 

procedures ,  but  who also unde r s t and  why the procedures  have  been  

selected and  why this set  of  p rocedures  is prescr ibed instead of 

al ternatives.  The taci t  knowledge reflected in such unders tand ing  is 

difficult to i m pa r t  except th rough  the  long pract ice  of  pe r fo rming  

nuclear  operat ions.  

The Planner and Strategist 

Nuclear  p lanners  in the  Services, on the  Jo in t  Staff, and on the s taff  

at U.S. Strategic C o m m a n d  normal ly  are f o rmer  nuclear  opera tors  

who move  into p lanning  jobs  dur ing the mid-phase  of thei r  career.  

Nuclear  p lanning  is a b road  t e r m  covering several  areas,  especially 

r e sea rch  and  d e v e l o p m e n t  and  ope ra t iona l  t es t  and  eva lua t ion  

planning,  force planning,  and  opera t ions  planning.  The skills needed  

for research and deve lopmen t  and  opera t ional  test  and  evaluat ion 

planning and  for force p lanning  are s imilar  in the nuclear  world to 

those  in the non-nuc lear  world. As for opera t ions  planning,  nuclear  

opera t ions  cont ingency p lanning  normal ly  has  been  subjected to 

t ighter  policy guidelines and  closer scrut iny than  o ther  types of  

mil i tary  cont ingency planning.  During the  Cold War,  the Single 

In tegra ted  Opera t ions  Plan and  the nuclear  annexes  (national or  

alliance) to regional war  plans reflected a type of p lanning  tha t  was 

relatively distinct f rom non-nuc lear  planning.  Tha t  sys tem is changing 

and  there  are moves  under  way to assure,  for instance,  tha t  the 

compu te r -based  p lanning  tools used by  mmlear  and non-nuc lear  

p lanners  are more  compatible .  As m a n y  of  the plans move  away f rom 
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set-piece fo rmats  to more  adapt ive  structures,  an a rgumen t  can be  

m a d e  tha t  nuclear  p lanning  is becoming  more ,  not  less complex  in the 

post-Cold War  era. 

Military p lanners  also are involved in the  policy and  a rms  control  

p lanning  arenas.  The  expert ise  mil i tary  p lanners  should br ing  to 

these tasks  includes tha t  of  an exper t  adviser  (expert ise in mi l i ta ry  

opera t ions  and plans),  bu t  with sensit ivity to the  under ly ing issues and  

the conflicting impera t ives  involved in in teragency policy planning.  

Nuc lea r  s t ra teg is t s  are those  m e m b e r s  of  the  nuc lea r  p l ann ing  

c o m m u n i t y  who are mos t  involved in the cont inuing effort  to define the  

objectives of  nuclear  weapons  and  to reconcile nuclear  p lanning  with 

o ther  types of  policy and  cont ingency planning.  Ideally, a nuclear  

s trategist  should have  a good grasp of the b road  debate  tha t  takes  place 

in academic  and  strategic studies circles on the  roles of  nuclear  

weapons ,  should undc r s t and  thc  histories of  a n u m b e r  of  issues 

relat ing to nuclear  weapons ,  and  should have  s t rong analytic skills. 

The Nuclear Weapons Effects and Systems Experts 

The highly technical  nuclear  weapons  effects expert ise  required  by  

DaD is c o m p l e m e n t e d  by the expert ise  found in the DOE nuclear  

weapons  complex.  DaD personnel  with nuclear  weapons  effects and  

sys tems expert ise  frequently,  bu t  not  always, have  some  exper ience in 

nuclear  operat ions .  Expert ise  in this a rea  is not  unlike expert ise  in 

other  scientific and  engineer ing disciplines; there  is a high p r e m i u m  on 

tacit  knowledge  that  tends  not  to be  recorded  in wri t ten records bu t  is 

acquired th rough  pract ice  and  long experience.  

The Implications of Downsizing 

No one should  be  surpr ised  tha t  nuclear  expert ise  in the mil i tary  has  

declined as the  Services have downsized (in the U.S. Navy, a 34% 

reduct ion in personnel ;  U.S. Mar ine  Corps, 15%; U.S. Air Force, 39%; 

U.S. Army,  38%), given the shift away f rom nuclear  weapons  in the 
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post-Cold War  world. F rom the s tandpoin t  of  sustaining deten 'ence,  

the  key quest ion to answer  is: has  the U.S. fallen (or is it about  to 

fall) below quant i ta t ive  and  qualitative levels in key areas tha t  would 

jeopardize  the ability to sustain the credibili ty of  the nuclear  deterrent?  

As the above discussion makes  clear, there  is little overlap be tween  the  

specialized knowledge and experience (which the count ry  has  counted 

on in the nuclear  arena)  and other  mil i tary competenc ies  in m a n y  

areas.  I t  seems unlikely that  competence  in nuclear  mat te rs  can be  

susta ined wi thout  careful career  planning,  including joint  ass ignments  

with this objective in mind.  Metrics need to be es tabl ished by which the 

nuclear  weapons- re la ted  experience of  the  personnel  who will be  

responsible  for nuclear  weapons  and  nuclear  forces can be measured .  

Among  these  metr ics  should be: 

Rat ios  o f  ass igned to author ized  personnel .  Insufficient  number s  of  

personnel  within a par t icular  nuclear  weapon- re la ted  career  field 

should tr igger  at tention.  

Re-en l i s tmen t  rates.  Mainta in ing  critical nuclear  exper t ise  means  

no t  only  fil l ing au tho r i zed  pos i t ions ,  bu t  hav ing  suff ic ient  

num ber s  of  experienced second-  and th i rd - t e rm personnel .  A drop 

off in second-  and th i rd - t e rm enl is tment  would indicate serious loss 

of  expertise.  

J u n i o r  of f icer re ten t ion  rates.  The loss of  highly t r a ined  jun io r  

officers with nuclear  weapons- re la ted  experience implies  far  fewer 

senior  c o m m a n d e r s  and  s taff  officers at a la ter  point  in t ime. 

N u c l e a r  inspect ion f a i l u re  rates.  Inc reas ing  fai lure  ra tes  dur ing  

nuclear  inspect ions should be  an a la rm bell about  possible t ra ining 

or experience shortfalls.  

• P r o m o t i o n  rates  f o r  peop le  w i th  nuclear  backgrounds .  I f  fewer  

opportuni t ies  exist for p romot ion  later  in the career  pa th  (as opposed 
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to the early stages of  an  individual 's  career),  there  m a y  be a p rob lem 

sustaining interest  in the nuclear  area. Is there  evidence tha t  career  

advancemen t  is being l imited by  an individual 's  choice of  a nuclear  

career  area? 

We conclude that ,  despite  some  concer ted  efforts on beha l f  o f  the  

Services, m o r e  needs  to be  done  to sustain mil i tary  expert ise  in nuclear  

weapon- re la ted  areas.  

Army 
While the A r m y  has  e l iminated its nuclear  operat ional  capabil i ty 

(artillery-fired projectiles, Lance and Pershing missiles), it nonetheless  

has  main ta ined  skills for assessing the effects of  nuclear  use on the 

ground war. The Army  main ta ins  a personnel  functional  area  for  

individuals with nuclear  research and  operat ions  expertise. In  1998, 

officers in this category exceeded the n u m b e r  required?  These officers 

receive two weeks '  qualifying training at the  Defense Nuclear  Weapons  

School (DNWS). Addit ional  courses  are available as required.  In  

addit ion to posi t ions in the  Army, these  officers serve in OSD, the  Jo in t  

Staff, DOE, CINC staffs, the fo rmer  Defense Special Weapons  Agency 

(now par t  of  the Defense Threa t  Reduction Agency (DTRA)), and  the 

Uni ted States Military Academy. The A r m y  also assigns an addit ional 

skill identifier to a large n u m b e r  of  officers who do not  have specialized 

expertise but  are able to assess targets in t e rms  of nuclear  effects. 

Navy 
The Navy has  ma in ta ined  its core nuclear  capabi l i ty  and  focus. The 

Navy  t rans i t ioned  its nuclear  weapons  capabil i ty to the  submar ine  

force, where  "nuclear" was a l ready a core competency ,  by  shedding all 

non - s ubm ar i ne  nuclear  weapon  capability. The  move  pe rmi t t ed  the  

Navy  to concent ra te  nuclear  weapons  skills in only a few ratings,  some  

of  which  were  a l ready  unde rgo ing  conso l ida t ion  as the  Service 

downsized. Navy  personne l  wi th  nuclear  weapons - re la t ed  skills consist  

of  officer, enlisted, and  some  civilian contractors .  Tra in ing for  all the  
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Navy nuclear  weapons- re la ted  specialties is r igorous and  rout inely  

evaluated.  Near ly  all of  the  officers are ei ther  nuclear  (propuls ion)  

t ra ined  or Limited Duty Officers commiss ioned  f rom the nuclear  

weapons- re la ted  enlisted ratings. Missile Technician,  Fire Control  

Technician,  and  Machinis t ' s  Mate  Submar ine  are the  enlisted rat ings 

associated with nuclear  weapons- re la ted  skillsY 

Another  p roduc t  of  downsizing is that  the  Chief  of  Naval  Opera t ions '  

oversight  for the  strategic p r o g r a m  has  changed significantly in recent  

years.  Where  once there  existed an individual b ranch  at the two-s tar  

level tasked with developing policy for nuclear  operat ions,  only a 

vestige r emains  led by  a Captain who is tasked with o ther  ma jo r  

responsibili t ies.  This reduced represen ta t ion  has  l imited the s ta f f s  

ability to develop policy options.  

Air Force 

The Air Force 's  reorganizat ion in response  to force cuts adversely 

affected the way it m a n a g e d  its nuclear  weapon- re la ted  special ty codes. 

Strategic Air C o m m a n d  was e l iminated and its opera t ional  miss ion  

g iven to Air  C o m b a t  C o m m a n d  and  t h e n  to Space  C o m m a n d .  

Throughou t  the  Air Force (including the  nuclear  weapon- re l a t ed  

fields), detai led regulat ions took the fo rm of  instruct ions in order  to 

give opera tors  grea ter  latitude. The Air Force also elected to b roaden  

career  fields so that  its m e m b e r s  pe r fo rmed  m a n y  missions,  with the  

nuclear  miss ion becoming  only a par t  of  o ther  career  fields. As an 

u n i n t e n d e d  consequence ,  the  Air  Force ' s  core nuc lea r  exper t i se  

becam e  dispersed across the  force and  harder  to identify and  track. 

Today, individuals with nuclear  expert ise  can only be  identified by  

examining  their  individual personnel  folders. 

Like the  o ther  Services, m a n y  exper ienced personne l  have left the Air 

Force for a var iety of  reasons:  quali ty of  life issues, high opera t ions  

t empo ,  an at tractive outside economy,  and  in some  cases, in response  

to separa t ion  incentives.  Loss of  f i rs t - term a i rmen  is an ongoing 

p rob l em  in bo th  the  convent ional  and  nuclear  Air Force. 

7 The Navy's Inventory/Authorization as of Jan  98 are: Missile Technician: 1,337/1,369 (97.7%); Fire 
Control Technician: 1,260/1,325 (95.1%); Machinist's Mate Submarine: 949/840 (11396). 
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Other Considerations 

Joint Duty 

The number of officers with operational nuclear weapons-related 

expertise on the Joint  Staff and at the Major Commands has declined. 

Knowledge in technical areas such as weapon effects, nuclear physics, 

and electro-magnetic pulse would be beneficial, but is in decline. The 

emphasis on joint duty assignments means many of the officers who 

rotated through nuclear-related staff tours, while exceptional in all 

other respects, did not have in-depth nuclear backgrounds. Assigning 

officers to the national laboratories and to the newly formed Defense 

Threat Reduction Agency could provide opportunities for gaining 

knowledge in nuclear matters and the Services should place greater 

emphasis on such assignments. 

Officer Education 

Officers now receive less education in nuclear matters than they have 

in the past. Senior Service colleges spend less time on strategic nuclear 

planning and targeting and deterrence theory. Fewer officers receive 

advanced degrees in such nuclear disciplines as physics and weapon 

effects f rom the Air Force Insti tute of Technology and Naval 

Post-Graduate School. s Furthermore, there is a heavy bias in this 

educational system toward defining nuclear force requirements in 

terms of campaign analysis. While such a "war fighting" approach is a 

legitimate (indeed necessary) perspective to bring to bear, it does not 

necessarily shed light on the best deterrence solutions. The Service 

schools, and DoD generally, need to place a greater emphasis on the 

unique requirements for nuclear deterrence in a world in which 

weapons of mass destruction are widespread. 

Service Initiatives 

The Army has committed to keeping its nuclear expertise through 

training, education, and a viable career path. 9 The Army approach is 

8 Service drawdowns have resulted in special issues. For example, the drawdown has reduced 
Permissive Action Link coders (individuals key to the assured control of nuclear weapons) by one- 
half. Such a small number  (12 to16) with this coding expertise leaves little capability in the event 
of sudden retirements or the need to surge during reconstitution. 

9 Officer Personnel Management System XXI, a new Army initiative, will allow officers to specialize 
as FA 52s after their eighth year. 
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designed to provide sufficient expert ise  in critical areas  such as Nuclear  

E m p l o y m e n t  Augmenta t ion  Teams,  which are t ra ined and staffed to 

suppor t  and  advise ground c o m p o n e n t  c o m m a n d e r s  in critical nuclear  

areas dur ing thea te r  operat ions.  In addition, the U.S. Array Nuclear  

and  Chemical  Agency shares  its nuclear  weapons  target ing expert ise  

th rough  publ ica t ions  (e.g., the  JCS Publ icat ion 3-12 series) and  

courses like the Jo in t  Nuclear  Opera t ions  and  Target ing course  at the 

Defense Nuclear  Weapons  School. 

The Navy uses Navy  Enlisted Classification codes to t rack  its enlisted 

pe r sonne l  skills, including nuc lear  weapon  expert ise .  To ensure  

sufficient n u m b e r s  of  officer and  enl is ted nuclear  pe r sonne l  are 

recrui ted and  retained,  the  Navy uses a relatively generous  sys tem 

of  bonuses .  Personnel  in the  nuc lear  career  fields are careful ly 

chosen, highly trained,  and  evaluated on a f requent  basis. The Navy 

has  recently comple ted  a thorough  review of its Limited Duty Officers 

(the technical  experts of fleet-level operat ions) .  This p rog ram has  been 

revised to place one Limited Duty Officer in the Weapons  Depa r tmen t  

of  each ship of  its SSBN force (one for every two crews). This recent  

revision demons t r a t e s  the  Navy 's  c o m m i t m e n t  to assur ing the  future  

health of  the nuclear  communi ty .  The Navy also u s e s  outsourcing to 

ma in ta in  a long- te rm supply  of nuclear  expertise.  Employees  of  

Lockheed-Mart in ,  supervised by  an active duty officer, are central  to 

the opera t ion  of the Navy 's  Special Weapons  Facility Atlantic at King's 

Bay, Georgia. The comparab le  Pacific facility at  Bangor, Washington,  is 

m a n n e d  by active duty  personnel .  

As discussed, it has  been  argued tha t  the distr ibution of Air Force 

nuclear  forces to var ious  Major  C o m m a n d s  resulted in a loss of  nuclear  

expert ise  and  focus tha t  the single c o m m a n d  once assured.  This decline 

was evident  to Air Force leadership,  who made  the  issue a discussion 

topic on the  general  officer agenda in 1996. A ma jo r  miles tone was the 

es tabl ishment ,  in J a n u a r y  1997, of  the Directorate  of  Nuclear  and  

Counterprol i fera t ion Mat ters  on the  Air Staff to provide high-level 

leadership  for the Air Force nuclear  communi ty .  One of  the mos t  
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significant act ions unde r t aken  by  XON was a review of  inst i tut ional  

suppor t  p rovided  to Air Force nuclear  units.  This study, directed by  the  

Vice Chief of Staff in Sep t ember  1997, focused on five specific a reas - -  

oversight,  guidance,  experience,  training, and  e q u i p m e n t - - w h e r e  the  

Air Force provides  suppor t .  While the  final repor t  of  this review is still 

unde r  considerat ion,  Major  C o m m a n d  staffs as well as the Air Staff 

have  begun efforts to rectify m a n y  of the  shortfalls identified. 

A key focus of  the XON study was the nuclear  experience levels of  Air 

Force personnel.  Currently, the Air Force has  no systematic way of 

t rack ing  nuclear  exper ience  and  no m e c h a n i s m  exists  to m a t c h  

experienced individuals with billets requiring nuclear  expertise. In  

the past, the mere  size of  the nuclear forces, and the viable career 

opportuni t ies  tha t  came with them,  assured adequate  number s  of 

nuclear-experienced personnel.  Downsizing within the nuclear forces 

and  dual-tasking units with nuclear and conventional  operat ions have 

reduced opportunit ies  and focus. Career  Pield Managers  have defined 

what  they believe to be  sufficient nuclear experience for their  personnel,  

and  units have been tasked to identify "key" billets where  previous 

nuclear experience is needed prior  to assignment .  Based on these 

assessments ,  the Air Force is developing a sys tem to "tag" experienced 

personnel  and match  them against  billets requiring their  expertise. 

The Air Force has  also just  concluded a Special Managemen t  Review 

examining nuclear weapon surety to include personnel  issues. A reten- 

t ion office has  been  established on the Air Staff to t rack critical specialty 

codes, including those that  are nuclear weapons-related.  The Air Force 

also uses re-enl is tment  bonuses  in critical skill areas. 

The  Defense Nuclear  W eapons  School offers several  courses  designed 

to fur ther  nuclear  educat ion,  such as a nuclear  weapons  or ienta t ion 

course, a nuclear  weapons  technical  inspect ion course,  a n u d e a r  

emergency  t eam opera t ions  course,  a nuclear  hazards  t ra ining course,  

and  nuclear  accident  courses.  The school also offers oppor tuni t ies  for 

advanced  degrees in the  nuclear  field. In addit ion,  the  Defense Special 
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Weapons Agency also had been working with professors at the Naval 

Post Graduate School over the past year to encourage students to focus 

their theses on nuclear subject matter. Thc Naval Post Graduate School 

offers masters of science programs in physics and applied physics with 

a specialization in weapons and their effects. "llae Department of 

Engineering Physics at the Air Force Institute of Technology offers a 

specialization in nuclear engineering. 

Maintaining and Transferring Skills in 
Nuclear Weapons-Related Technology 

Outside the military establishment, there are real problems maintain- 

ing skills related to nuclear weapons technology and transferring these 

skills to a new generation of qualified scientists and engineers. The 

current knowledge base that has been acquired through nuclear testing 

is being maintained by DoD, augmented with simulation techniques. 

The ability to maintain this knowledge is directly related to the ability 

to attract talent to the nuclear community. Three potential ways of 

attracting talent are: 

In t roducing  appropr ia te  e lements  of nuclear  weapons- re la ted  

technologies into undergraduate and graduate course curricula at 

participating universities and Service academies. 

Exploring career-development opportunities such as scholarships, 

post-doctoral  programs,  joint  research projects, and faculty 

development programs for cooperative education and training 

with DoD organizations, the national laboratories, and participating 

universities and industries. 

• Developing career-enhancement opportunities through cooperative 

training programs for both Service and industry personnel. 
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Expectat ions regarding knowledge t ransfer  need to be realistic. While 

the Service academies can enrich science and engineering curricula 

to emphasize the intellectual challenges in nuclear weapons-re la ted 

technology, it is highly unlikely that  public or private engineering 

universities would do so. Because nuclear programs lack the visibility 

and prestige they held in the past, s trong federal scholarship programs 

that  natural ly lead to work with the national laboratories or related 

organizations should be devised. Personnel  rotat ion between DoD and 

DOE may be an impor tan t  par t  of ensuring adequate  skills. The 

Defense  Special Weapons  Agency s ta r t ed  this u n d e r  the  Dual  

Revalidation Program, whereby it has offered six mili tary officers (two 

to each DOE laboratory)  the oppor tuni ty  to work together  with DOE. 

We r e c o m m e n d  tha t  DTRA cont inue  this p rogram.  Funding  of  

prototype developments  m ay  be the most  effective me thod  of t raining 

and retaining qualified scientists and engineers.  

Ensuring t ransfer  of nuclear skills and knowledge f rom generat ion 

to generat ion is not  a process that  is well unders tood.  Gaining an 

unders tanding of this process should be a high priori ty for  DoD in the 

next  few years. 

Managing the Sustainment of Deterrence 

Organiza t ions  wi th in  the  Defense  D e p a r t m e n t  with ass igned 

nuclear responsibilit ies include the Under  Secretary of Defense for 

Policy, which oversees policy development  for  strategy, forces, and 

operat ions;  the  Under  Secretary of  Defense for Acquisi t ion and 

Technology, which oversees delivery pla t form acquisition programs;  

and the Assistant Secretary for Command,  Control, Communicat ions,  

and Intelligence, which is responsible for nuclear  co m m an d  and 

control  and strategic intelligence functions.  Prior to the Defense 

Reform Initiative, the Assistant to the Secretary of Defense for 

Nuclear,  Chemical, and Biological Matters was the day- to-day focal 

point  for  OSD oversight of  all nuclear  weapons matters ,  oversaw 

some aspects of acquisition, and held some nuclear policy-related 
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responsibili t ies.  Nuclear  weapons- re la ted  funct ions now have been  

added to the duties of  the DDR&E. 

The m a n a g e m e n t  of  nuclear  sus ta inment  has  been  discussed at  length 

in the Opera t ions  working group paper .  The p rob lems  tha t  mus t  be  

addressed  are clear: funding shortfalls,  the  lack of  an overall  plan for  

sustaining nuclear  forces, an absence  of vital inst i tut ional  m e m o r y  

tha t  can inform current  decisions, and  diffuse m a n a g e m e n t  a t tent ion 

within the  DoD. These p rob lems  cannot  be  addressed  piecemeal .  They 

mus t  be  addressed  as a complex of  interrela ted issues. Moreover ,  

address ing t h e m  in a coherent  way requires  organizat ional  change: 

the Uni ted States needs  a high-level, ful l - t ime nuclear  infras t ructure  

advocate  in the  DoD responsible  for integrat ing all facets of  nuclear  

in f ras t ruc ture - -weapons ,  delivery systems,  industrial  and  technology 

base,  and  NC 2. 

We bel ieve  t ha t  the  c rea t ion  of  a high- level ,  fu l l - t ime  nuc lea r  

infras t ructure  advocate  in the acquisi t ion s t ructure  repor t ing directly 

to the USD(A&T) is integral  to sustaining the nuclear  de te r ren t  

over  the long term.  Commi t t ed  to sustaining the  nuclear  weapons  

infrastructure ,  the advocate  would work  with OSD Policy; the Assis tant  

Secretary of  Defense for  Command ,  Control, Communica t ions ,  and  

Inte l l igence;  U.S. Stra tegic  C o m m a n d ,  and  the  Mil i tary  Service 

d e m e n t s  responsible  for nuclear  forces in creat ing a DoD Nuclear  

Forces  P r o g r a m  Plan.  This  ind iv idua l  wou ld  also s u p p o r t  the  

USD(A&T) in his capaci ty as Cha i rman  of the  Nuclear  Weapons  

Council to ensure  the correlat ion of  DoD and DOE nuclear  weapon  

sus t a inmen t  planning.  

One of the first responsibil i t ies of  this high-level advocate  should be to 

art iculate a vision, first  for the P rogram Plan, and then  for acquisi t ion 

p l ann ing  m o r e  broadly .  This  individual  would  also oversee  the  

deve lopment  of  a DoD imp lemen ta t ion  documen t  comparab le  to the 

DOE "Green Book," which embodies  the total i ty of  DOE's  p lanned  

nuclear  weapons- re la ted  p rograms .  The high-level advocate  could 
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build profitably on the Defense Special Weapons  Agency's recent work 

to heighten awareness of sus ta inment  issues th roughout  DoD. These 

form the foundat ion for a process that  could make a substantial 

contr ibut ion to sus ta inment  planning. An impor tan t  par t  of  the 

high-level advocate 's  portfolio should be cont ingency planning for 

threats that  may materialize sooner  than  expected or that  are not  part  

of mains t ream planning. 

Conclusions 

Action must  be taken to sustain the deterrent,  but  without  the creation 

of a leadership position within DoD for nuclear-related infrastructure, 

broadly construed, report ing directly to USD(A&T), there will be little 

prospect  for the kind of constructive change that  is needed. It is hard 

to envision the creation of a coherent  infrastructure sus ta inment  plan 

absent  focused attention. 

It would be irresponsible to put priorities on specific investments  in the 

absence of a coherent  plan. Clearly, there are m a n y  areas in which 

defense program funding is not  adequate and other  areas where 

needed programs have not  been defined. Priority must  be given to the 

creation of a roadmap,  and then it can be determined whether  the 

entire nuclear infrastructure area is under funded  to meet  declared 

national policy or whether  priorities can be readjusted to maximize the 

return on investment  for sustaining deterrence. 

C o m m a n d  and control  will be the mos t  stressed c o m p o n e n t  of  

infrastructure. This will come about  as a result of the additional 

complexity associated with increasingly flcxible employment  options, 

the need to be prepared to respond to rapid changes in technology, 

and the susceptibility of c o m m a n d  and control to penetrat ion and 

disruption by physical or electronic means.  

Several unique nuclear force infrastructure d e m e n t s  or requirements  

mus t  be supported.  Some of the areas that  mus t  be maintained 
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or fur ther  developed are: knowledge of EMP and nuclear  effects 

hardening,  nuclear  effects phenomenology ,  and  nuclear  operat ional  

t e s t ing  and  eva lua t ion .  Skills in deve lop ing  and  f ab r i ca t ing  

par t icular  equ ipmen t  i tems like large solid rocket  motors ,  precis ion 

inertial navigation,  guidance systems,  and re -en t ry  sys tems mus t  be  

ma in ta ined  as well. Several coun te rmeasu re  p r o g r a m s  central  to 

ensur ing tha t  U.S. nuclear  forces can carry  out  the i r  miss ions  in 

the  face of  a rapidly  changing th rea t  m u s t  be  sustained.  These 

p rog rams  relate to the  dynamics  of  stealth re tent ion  and  defeat,  

SSBN survivabil i ty,  air  defense  pene t ra t ion ,  i n fo rma t ion  war fa re  

survivability, and  space asset  survivability. 

Three  factors  can great ly affect inf ras t ructure  planning,  factors tha t  

can p r o m o t e  or u n d e r m i n e  the plans  however  carefully crafted. The 

first  is fiscal in the largest  sense: wi thout  stabil i ty of  funding over  t ime,  

it is very  unlikely tha t  the  United States can main ta in  adequate  

infrastructure.  By its very nature ,  inf ras t ructure  does not r e spond  well 

to funding shor tages  for  a p ro longed  per iod of  t ime  followed by  a 

larger,  "ca tch-up"  funding  effort.  Main ta in ing  the  in f ras t ruc tu re  

requires  a steady, predic table  funding level. 

The second considera t ion concerns  the  efforts of  the intelligence 

communi ty .  One of  the  tests  for  assessing inf ras t ructure  adequacy is its 

ability to suppor t  t imely responses  to changes in the threat .  This 

p re sumes  tha t  the  intelligence communi ty ,  drawing on the expert ise  of  

the  U.S. nuc lear  c o m m u n i t y ,  devotes  cons ide rab le  resources  to 

t racking changes  in the pos tures  of  all nuclear-capable  states. 

The third is a rms  control, which increasingly mus t  be  considered within 

an infrastructure  context. There  will be  s t rong pressures  to craft  a rms  

l imitat ion regimes tha t  include some aspects of infrastructure.  Planning 

needs to take infrastructure into account when a rms  reduction measures  

are discussed. The need to take such factors into considerat ion in the 

policy process only reinforces the point  that  there mus t  be a high-level 

advocate who can focus on the details of  such proposals .  
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The In f r a s t ruc tu re  Work ing  Group  has  a r r ived  at  the  fol lowing 

conclusions:  

Decades of  inves tment  in the current  infrastructure  and the existing 

m a n a g e m e n t  plans  of  the  Navy  and Air Force can susta in  current  

nuclear  forces to "2020" with modes t  but  cont inuing inves tment ,  bu t  

only if the  United States can keep compe ten t  people  interested.  

W i t h o u t  f o c u s e d  m a n a g e m e n t  a t t e n t i o n ,  i t  is un l ike ly  t h a t  t he  

inf ras t ructure  needed  to susta in  current  forces, as they m a y  be  

drawn down, will be  sufficiently compe ten t  and  capable  to provide  

the kinds  of  nuclear  forces required  to deter  in the  21st century.  The  

Uni ted  States m u s t  strive for  a nuclear  forces inf ras t ructure  tha t  is 

smal ler  and  cheaper  bu t  capable  of responding,  in p roduc t ion  

n u m b e r s  and  technological  sophist icat ion,  m o r e  rapidly than  any  

th rea t  can be mounted .  

• Thea te r  nuclear  forces, an i m p o r t a n t  cont r ibu tor  to deterrence,  are 

not  receiving the  a t ten t ion  needed  to sustain the  inf ras t ructure  for  

dua l - capab le  tact ical  a i rcraf t ,  s u b m a r i n e - l a u n c h e d  l a n d - a t t a c k  

cruise missiles,  and  possible  o ther  future  systems.  

Nuclear C o m m a n d  and Control will be the mos t  stressed componen t  

of  the  nuclear  force pos ture  because  of  the  addi t ional  complexi ty  

associated with increased d e m a n d s  for flexibility, the potent ia l  need  

to respond  to rapid  changes  in technology, and  the  susceptibil i ty 

of  U.S. forces to pene t ra t ion  and  disrupt ion attacks.  Both the  

dedicated c o m m a n d  and control  (the "thin ha rd  line") and  the  

c o m m e r c i a l  c o m m u n i c a t i o n s  i n f r a s t r u c t u r e  u sed  for  nuc l ea r  

c o m m a n d  and control  will be  s t ressed in mee t ing  these  challenges. 

Personnel  competence  in the  mil i tary and  civilian inf ras t ruc ture  is 

critical to the  sus t a inmen t  of  deterrence.  This  competence  arguably  

has  e roded  in some  areas  and  is now on the  mend ,  bu t  will require  

a t tent ion to ensure  there  are no reversals.  Other  areas  are fragile and 

4.43 



u.s. Nuclear Policy in the 21st Century 

require corrective action to prevent  erosion. The ent ire  personnel  

area will requ i re  sus ta ined  m a n a g e m e n t  a t ten t ion .  Pervasive 

symptoms of  fragility are the overall t endency  to place people who 

lack the needed experience and skills in positions previously held by  

those who do, and the sharp drop in interest  and educat ion in the 

military on nuclear issues. 

A major  deficiency that  could undercu t  the U.S. de te r ren t  is the 

lack of a comprehensive  vision and roadmap that  encompasses  the 

ent i re ty  of  nuclear capabilities tha t  must  be suppor ted  for the United 

States to have confidence in the de te r ren t  up to and beyond the 

lifetime of current ly  deployed systems. 

The nuclear  infrastructure needs to evolve to leverage commercial  

and general purpose  forces infrastructure to the maximum extent  

practicable, while maintaining unique nuclear  force infrastructure 

requi rements  (e.g., large solid rocket motors ,  re-ent ry  vehicles, and 

personnel  with nuclear competence) .  

DoD needs: (1) a "Nuclear Vision 2010 and Beyond," (2) a stable, 

adequately funded "Nuclear Forces Program Plan" complementary  

to the DOE Stockpile Stewardship Program, and (3) a full-time 

nuclear advocate report ing directly to the USD(A&T), starting now, 

to p romote  deterrence beyond the lifetimes of current ly  deployed 

systems and to place the United States in a bet ter  posit ion to 

respond to unant ic ipated threats  that  might  arise sooner.  
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CHAPTER 5 

THE NUCLEAR 
STOCKPILE 
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Introduction 

This pape r  is the  p roduc t  of  a working group  1 tha t  m e t  dur ing 

the  winter  and  spr ing of 1998 to discuss issues concern ing  the  

ma in tenance  of  the  U.S. stockpile of  nuclear  weapons ,  ineluding 

subsys tems  and componen ts ,  as well as issues re levant  to the research,  

development ,  and  manufac tu r ing  complex  associated with the  U.S. 

nuclear  arsenal.  These activities are general ly wi thin  the  purv iew of the  

D e p a r t m e n t  of  Energy (DOE). 

The nuclear  weapons  stockpile has  been  significantly affected by  the  

prohibi t ion of unde rg round  nuclear  tests,  as m a n d a t e d  by nat ional  

policy and  codified when  the  Uni ted  States s igned the  Comprehens ive  

Test  Ban Treaty  (CTBT) in 1996 (al though the Senate  has  not  yet  

cons idered  the Treaty ' s  ratification). Underg round  test ing was the  

corners tone  for the deve lopment  and  certif ication of nuclear  weapons .  

The United States current ly  is not  developing new nuclear  weapon  

designs (al though this is not  prohib i ted  unde r  e i ther  U.S. law or the 

CTBT). A s t ra tegy for assur ing the  cont inuing safety and  reliability of  

the  existing nuclear  weapons  stockpile wi thout  nuclear  tes t ing was not  

e n u m e r a t e d  until  well af ter  the Uni ted States en tered  into a nuclear  

tes t ing m o r a t o r i u m  with Russia and  the Uni ted  Kingdom in 1992. 

France  and  China conduc ted  nuclear  tests  in an t ic ipa t ion  of an 

in ternat ional  b a n  on nuclear  tes t ing (al though the  degree  of thei r  

success is not  known).  

1 Members of the Stockpile working group were: Dr. William Schneider, Jr., Chairman; Dr. Michael 
Anastasio; Dr. wil l iam Graham; Dr. George Miller; and Dr. John Nuckolls. Government  observers 
included Ms. Judyt Mandel; and RADM James  Metzger, USN. The views expressed in this paper 
are not necessarily shared by all members  of the group and are not intended to be representative 
of members  or organizations of the Deparlanent of Defense or the Department of Energy 
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U. S. nuclear  weapons  were not  designed and  developed on the basis  of  

a specific life expectancy.  During the Cold War,  the United States 

designed and  developed new sys tems so tha t  older  sys tems could be 

replaced before specific aging p rob lems  occurred.  The rapid  change in 

the world order  at the end  of  the 1980s mit igated the need  for  new 

systems.  Nevertheless,  the res t ruc tured  nuclear  stockpile is expected to 

sustain deterrence  indefinitely. This expectat ion,  coupled with the  

prohibi t ion of unde rg round  tests  (UGTs), required the inf ras t ructure  

responsible  for  providing the sys tem of  nuclear  weapons  to change 

in a d ramat ic  manner .  The sus ta inment  of  nuclear  deterrence,  as 

ar t iculated in the  Strategy and  Policy working group paper ,  would 

include enhanced  survei l lance of the  stockpile and  a predict ive,  

s c i ence -based  s t ewardsh ip  p r o g r a m  to d e t e r m i n e  h o w  changes ,  

in tent ional  or  o therwise  (e.g., aging), would affect the  weapon ' s  

per formance ,  safety, and  reliability. 

The first section of this paper  discusses the major  issues surrounding the 

maintenance  of the enduring stockpile, specifically, the evaluation of  

aging and other  changes in warhead  systems, as well as the ability of  the 

nuclear weapons  infrastructure to respond to these changes to ensure the 

safety and reliability of  the stockpile. The next section will discuss the 

nuclear weapons stockpile and the infrastructure required to mainta in  

and certify this system. Later sections will discuss the mix of weapons  in 

the stockpile and how this mix relates to policy for use; how arms  control 

affects the nuclear stockpile, both  its size and composition; and  the 

s tewardship program,  including an assessment  of  the certification 

process as well as the manufactur ing complex. The final section outlines 

the resources needed to implement  the s tewardship program.  

5.2 

Nuclear Weapons Stockpile: 
Definitions and Dependencies 

An unders tand ing  of the definit ion of the nuclear  weapons  stockpile is 

central  to organizing the resources  needed  for its successful long- te rm 

managemen t .  Unlike convent ional  muni t ions  whose deve lopment  and  
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m anufac t u r i ng  complex  is s t ruc tu red  to suppor t  an opera t ional ,  

consumable  mil i tary  i tem, the  nuclear  weapons  stockpile is in tended  to 

suppor t  a de te r ren t  force posture .  The Nuclear  Weapons  Stockpile Plan 

CNWSP) specifies stockpile quanti t ies ,  including those  needed  to 

suppor t  logistics operat ions .  The NWSP is upda ted  each year,  and  

a p p r o v e d  by  the  Pres iden t .  P r o d u c t i o n  quan t i t i e s  a n d  w e a p o n  

safety/rel iabi l i ty  characteris t ics  are l inked to de te r ren t  scenarios  for 

specific delivery sys tems (e.g., aircraft,  eruisefoall is t ie  missiles). The 

NWSP specifies the  re tent ion of  a reserve of addit ional  weapons  and 

c o m p o n e n t s  to suppor t  safety and  reliability test ing and  manufac tu r -  

ing requ i rements  over  the p lanned  life of a par t icular  nuclear  weapon  

system, as well as addit ional  "Inact ive Stockpile" weapons  for  possible 

future  force augmen ta t ion  or reliability r ep lacemen t  purposes .  

A n u m b e r  of  t e rms  f requent ly  used to describe var ious  c o m p o n e n t s  

of  a "nuclear  weapon"  tend to confuse the  definition. There  is a 

"nuclear  physics package" within a nuclear  b o m b  or warhead.  There  

are the  critical nuclear  c o m p o n e n t s  and  mater ia l ,  and  the  associated 

packaging,  sensors,  and  electronics which "weaponize" the  nuclear  

physics package.  There  are the nuclear  delivery vehicles, and  the  

launchers  which enable  the delivery vehicle to carry the  weapon  to its 

target.  The section below defines the  stockpile to include enabl ing 

aspects  of  the  mil i tary  appl icat ions of  nuclear  explosives. 

Definition of the Nuclear Weapon Stockpile 

The U.S. nuclear  weapon  stockpile is the  aggregate  quant i ty  of  nuclear  

weapons ,  weapon-assoc ia ted  subsys tems,  and weapon  c o m p o n e n t s  

n e e d e d  to sus ta in  a specif ic nuc lea r  w e a p o n  d e t e r r e n t  p o s t u r e  

def ined by  the Pres ident  in the Nuclear  Weapons  Stockpile Plan. The  

de te r ren t  pos ture  is cons t ra ined by  a rms  control  ag reemen t s  and  o ther  

in ternat ional  c o m m i t m e n t s  and  the  j u d g e m e n t  of  the Pres ident  about  

the  n u m b e r  and  character is t ics  of  nuclear  weapons  needed  to sustain 

deterrence.  On August  11, 1995, Pres ident  Clinton expressed  U.S. 

nat ional  securi ty s t ra tegy with respect  to the  nuclear  weapons  stockpile 

as follows: 
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As  p a r t  o f  our national  security strategy,  the United States 

m u s t  and  will retain strategic nuclear forces  sufficient to 

de ter  any  f u t u r e  hosHle f o r e ig n  leadership wi th  access 

to s t ra teg ic  nuc lear  forces .  In this regard ,  I cons ider  

main tenance  o f  a safe and  reliable nuclear stockpile to be 

a supreme  national interest  o f  the United States. 

To main ta in  a given n u m b e r  of  nuclear  weapons  on "alert" status,  an 

opera t ional  inf ras t ructure  (main ta ined  by the Depa rhuen t  of Defense), 

and  a scientific and  industrial  inf ras t ructure  (ma in ta ined  by the  

D e p a r t m e n t  of  Energy) are required to suppor t  these weapons  over  

their  life. As a consequence  of the absence  of unde rg round  testing, 

the United States requires  addi t ional  scientific (i.e., computa t iona l  

and  exper imenta l  technologies)  and industrial  (i.e., moni tor ing  and  

remanufac tur ing)  capabil i t ies to provide endur ing  confidence in the 

safety and reliability of  the stockpile. 

W e a p o n s  on a ler t  s t a tus  (on i n t e r con t i nen t a l  bal l is t ic  miss i les  

( ICBMs) ,  b o m b e r  a i rc ra f t ,  a n d  s u b m a r i n e -  l a u n c h e d  ba l l i s t ic  

miss i les  (SLBMs)) m a k e  up only a por t ion  of  the  full set  of  weapons ,  
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subsys t ems ,  and  c o m p o n e n t s  necessa ry  to sus ta in  a given nuc lea r  

pos ture .  For  bo th  policy and  analyt ic  purposes ,  it is necessa ry  to 

cons ider  all the  cons t i tuen t  c o m p o n e n t s  of  the  nuc lear  w e a p o n s  

s tockpi le ,  inc luding active,  inact ive,  and  re t i r ed  w a r h e a d s ,  and  

c o m p o n e n t s  f r o m  (part ia l ly)  d i s m a n t l e d  weapons .  Because  the  DoD 

and  the  DOE share  respons ib i l i ty  for  the  nuclear  w e a p o n s  p rog ram,  

it is also des i rab le  sepa ra te ly  to ident i fy  the  custodial  responsib i l i t ies  

of  the  two Execut ive  D e p a r t m e n t s  as well  (Table 1). 

The  quanti t ies associated with the active stockpile have  declined sharply  

as a result  of a rms  control a r r angement s  and fundamenta l  changes in 

the  internat ional  security env i ronment  as a result  of  the collapse of  the 

Soviet Union. Quanti t ies of  inactive bu t  not  ret i red warheads  have  

grown, and  are p lanned to increase dramatical ly  if the Strategic Arms  

Reductions Treaty  I I  (START II)  delivery vehicle constraints  enter  into 

force. The  n u m b e r  of s tored componen t s  has grown rapidly, since 

p lu tonium and u ran ium componen t s  are no longer being recycled into 

newwarheads .  A fraction of these componen t s  has  been  designated as a 

strategic reserve not  current ly subject  to disposition. 

A d imens ion  of U.S. gove rnmen t  policy concerning the  m a n a g e m e n t  

of  the stockpile tha t  becomes  par t icular ly  i m p o r t a n t  in a warhead-  

count ing a rms  control  reg ime is the  extent  to which the active stockpile 

and  the  strategic reserve of componen t s  can serve as a hedge against  

unant ic ipa ted  future  requi rements .  The  inactive stockpile is a l ready 

viewed as a source  of r e p l a c e m e n t  warheads  in the  event  of  a 

sys tem-wide  failure of  an active weapon  type. In addit ion,  however ,  

previously tes ted weapons  or  weapon  c o m p o n e n t s  migh t  be  combined  

in the future  to m e e t  a nuclear  weapon  r equ i remen t  tha t  cannot  be  

m e t  by  the  existing stockpile. For  example ,  if there  were  a future  

na t iona l  r e q u i r e m e n t  for  an ant i -bal l i s t ic  miss i le  w a r h e a d  wi th  

enhanced  radia t ion character is t ics  (ER) or a weapon  designed as an 

ea r th -pene t ra to r ,  re ten t ion  of  c o m p o n e n t s  f rom ret i red weapons ,  

especially those  difficult or  costly to manufac ture ,  could provide  a 

construct ive hedge to mee t  such a requi rement .  
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There  are a number  of inter-related issues inherent  in the need to 

hedge against future contingencies. The United States current ly  does 

not  require a high rate of series product ion of  nuclear  warheads.  

However,  such a requi rement  could emerge,  for example, f rom a 

change in operat ional  requirements ,  or the need to remanufac ture  

a specific nuclear weapon type if flaws developed that  unde rmine  

confidence in the safety, reliability, or per formance  of  the weapon. This 

type of stockpile cont ingency could also change the number  of weapons 

to be held as reliability replacements  in the event  that  physical change 

in a specific weapon type affected some, bu t  not  all of  the weapons of  

that  type held in the inventory. 

Stockpile Safety and Reliability Issues 

The unique character  of  nuclear weapons poses special safety and 

reliability concerns.  The requi rement  that  a set of nuclear weapons 

be re ta ined indefinitely with undiminished  safety and reliability of  

per formance  is ext remely  demanding;  there  is no national defense 

precedent .  Because of  the demands  for new weapon designs during the 

Cold War  period, the safety and reliability implications of  pro t rac ted  

re l iance on specific nuc lear  weapon  types  were  not  measured .  

Moreover,  suspected safety and reliability issues with specific stockpile 

weapons could be assessed, and the effects of  changes measured  

through underground  testing. The circumstances of the post-Cold War  

security and arms control  env i ronment  now make it inevitable that  

long-term issues associated with stockpile safety and reliability will 

have to be addressed.  

Elimination of Underground Testing 

As a mat te r  of  national policy, underg round  testing was suspended by  

statute in 1992, and later  by  executive decision; the suspension is now 

presumed  pe rmanen t  (with the exception of  the Safeguard F escape 

clause) because of  the Comprehensive Test  Ban Treaty  of  1996. While 

most  faults in stockpile weapons have historically been detected 

through the surveillance process, a significant n u m b er  of  problems 
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with the  nuclear  physics package  were  d iscovered by  u n d e r g r o u n d  

testing. Nuclear  tests  were  also available to provide  confidence tha t  

any  repai rs  re ta ined a high order  of  weapon  safety, reliability, and  

per formance .  The Uni ted States conducted  m o r e  than  150 tes ts  of  

m o d e r n  weapons ,  including types current ly  in the  inventory,  over  the 

pas t  two decades.  Over  the  pas t  half-century,  the Uni ted  States 

conducted  more  t han  1,000 nuclear  tests  in which weapon  safety 

and  reliability assurance  were  a significant part .  The  absence  of  

unde rg round  test ing as an opt ion for  weapon  safety and  reliability 

assurance  has  m a d e  it necessary  to create  a new set of  calculational 

a n d  e x p e r i m e n t a l  too ls  as well  as i m p r o v e d  surve i l l ance  and  

remanufac tu r ing  technology.  The  design of  these  new tools aspires  to 

a p p r o a c h  the  conf idence  p rev ious ly  inves t ed  in the  safe ty  and  

reliability of  the  stockpile as a result  of  u n d e r g r o u n d  testing. 

Tritium Production 

Today ' s  t r i t ium needs  are be ing m e t  f rom recycled mater ia l  f rom 

d i smant led  weapons .  The Uni ted  States has  not  p roduced  t r i t ium 

since 1988, and the  existing s tock of this l imited-life mater ia l  will need  

to be  replenished by  2005 to main ta in  the  START I stockpile and  

cur rent  reserve requi rements .  The long- te rm needs  of  the nuclear  

weapons  p r o g r a m  will require  a reliable source  of t r i t ium. The Uni ted 

Sta tes  is inves t iga t ing  b o t h  l i gh t -wa te r  r e ac to r  and  acce l e r a to r  

product ion  of  t r i t ium. There  are no serious technical  issues associated 

with the reactor  approach,  but  there  are regula tory  and  l icensing 

questions.  For  the  accelerator  approach,  several  technology issues 

need  to be  demons t r a t ed  at near -produc t ion  levels, and  costs need  to 

be  be t te r  defined. By the  end of 1998, in consul ta t ion with the DoD, 

the  DOE in tends  to select one  of these  two app roaches  as the  

p r i m a ry  produc t ion  method .  The other  will be  held  in reserve as a 

backup  capabili ty.  In  addit ion,  the DOE is ma in ta in ing  its Fast  

Flux Test  Facility in a "warm s tandby"  condit ion for  a potent ia l  role in 

producing  tr i t ium. 

5.7  
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Stockpile Aging 
The average age of U.S. nuclear weapons in the stockpile is 14 years--  

older on average than at any t ime in the past half-century. While this 

figure compares  favorably to some nuclear delivery systems, the oldest 

stockpile weapon type (the W62) has already exceeded its anticipated 

deployment  life, and the average weapon age will be greater  than its 

"design life" (typically 20 years) soon after the turn  of  the century. The 

long-term implications for nuclear weapon safety and reliability-- 

including the effects of thermal  cycling, long-term vibrations, and the 

radiat ion envi ronment  experienced by  both  nuclear and non-nuclear  

componen ts - -a re  not known. In the past, aging propert ies  occasional- 

ly affected nuclear weapon safety and performance,  but  design or 

remanufactur ing  changes could be validated by underground  tests, and 

typical weapons did not  remain  in the stockpile long enough for serious 

aging problems to develop. Now that  indefinitely long deployment  

periods are planned,  and the nuclear weapons infrastructure is being 

reduced in size and capacity, the United States is developing new tech- 

nologies to support  the Stockpile Stewardship Program (SSP) in order  

to be t te r  unders tand  the aging process and to evaluate changes in the 

weapons needed to assure compliance with requirements .  The under-  

s tanding of  the weapons aging process developed through the SSP will 

also provide data to suppor t  subsequent  weapon refurbishment  or 

remanufactur ing as needed.  

Diminished Stockpile Diversity 

A decade ago, the U.S. nuclear weapon stockpile included more  than 

two dozen different nuclear weapon types. This diversity was required 

by  the different missions assigned to nuclear weapons during the Cold 

War  period. Since the end of the Cold War, a n u m b er  of  missions for 

nuclear  weapons have been eliminated. The elimination of these 

missions has permi t ted  a sharp reduct ion in the n u m b er  of deployed 

nuclear weapon types, and accounts for the bulk of the d ismant lement  

now unde r  way in the nuclear weapons complex. In addition, arms 

control  agreements  have converged to reduce allowable deployments  

or proscribe several types of  delivery systems for nuclear  weapons. 
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These c i rcumstances  have  also cont r ibuted  to d imin ished  stockpile 

diversi ty and  reduced  aggregate  n u m b e r s  of nuclear  weapons  required 

to m e e t  na t iona l  secur i ty  needs .  The  nuc lea r  w e a p o n  miss ions  

e l iminated include: 

• Air Defense 

• Artillery Fired Atomic Projectiles 

• Ant i -Submar ine  Warfa re  

• Atomic Demoli t ion Muni t ions  

• Ground-Launched  Cruise Missiles 

• Shor t - range  Cruise Missiles 

• In t e rmed ia t e - r ange  Ballistic Missiles. 

Stockpile Sustainahility Dependencies 
Without  unde rg round  test ing the United States m u s t  depend  on a 

few critical e lements  to sustain the  stockpile. The small  n u m b e r  of  

weapon  types remain ing  in the  inventory  (eight deployed and one in 

reserve)  poses  the  risk of  s ingle-point  failures if unde tec ted  p rob lems  

p ropaga te  th roughou t  the nuclear  weapons  stockpile and cannot  be  

resolved due to technical  inadequacies  or lack of manufac tu r ing  

capacity. As a result, the  Uni ted  States mus t  be t te r  unde r s t and  the  

critical e lements  so tha t  the risks can be  assessed and  managed .  

Diagnostic Technologies 
The SSP contains  an integrated sys tem of new diagnost ic  or  a s se s smen t  

technologies .  These  technologies  are  i l lus t ra ted  by  the  Na t iona l  

Igni t ion Facility; the  Dual-Axis Radiographic  H y d r o d y n a m i c  Test  

Facility; advanced  compu te r  s imulat ion (the "Accelerated Strategic 

Compu t ing  Ini t iat ive");  a var ie ty  of  facilities for  g a m m a ,  X-ray,  

and neu t ron  testing; and  a new procedure  to conduct  subcritical 

exper iments  at the  Nevada  Test  Site. 

These  advanced capabili t ies will exploit  the  existing da tabase  der ived 

f rom the legacy of nuclear  tests  conducted  by  the Uni ted States 
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be tween 1945 and 1992. Nevertheless,  these advanced technologies 

are undergoing tests or  are still in the construct ion phase.  Their  ability 

to contr ibute  to sustaining the  credibility of  the  stockpile will be  

establ ished when  the  technologies come into general  use  (beginning 

in the early years  of  the next  decade). Dependence  on these new 

technologies is acute since underg round  tests  are not available to 

ascer ta in  (1) whe the r  changes  observed  in nuclear  weapons  will 

affect weapon  safety or reliability, and  (2) whe ther  modificat ions,  

refurbished components ,  or r emanufae tu r ing  solutions will impai r  

weapon  per formance .  

Nuclear Weapon Production Complex 

The lack of  requ i rements  for new nuclear  weapon  designs and  the 

reduced need for high serial p roduct ion  rates  of  existing nuclear  

w e a p o n  types  have  al lowed the  DOE to res t ruc ture  the  nuclear  

w e a p o n s  m a n u f a c t u r i n g  process .  To reduce  costs,  a downs ized  

produc t ion  complex  has refocused on a small-capacity,  capabil i ty- 

based  complex  using a l ternat ive  manufac tu r ing  processes  (when 

original manufac tur ing  processes  are prohibi ted  by law, regulation,  or  

cost) to mee t  normal  re furb ishment ,  r emanufac tu f ing  and  cont ingency 

requ i rements .  The use  of  a l ternat ive manufac tu r ing  processes  is 

f r augh t  wi th  risk. A decis ion to use  a l t e rna t ive  m a n u f a c t u r i n g  

techniques  is likely to require a pains taking review before such changes 

are under taken.  Such a review is in progress  for new pits p l anned  for  

the W88  (Trident  submar ine - l aunched  ballistic missile warhead)  in 

2002.  Nevertheless ,  certain r e fu rb i shmen t  actions will clearly be 

required at some  t ime.  

Manufac tu r ing  documen ta t ion  on stockpile weapons  is, in m a n y  

eases, insufficient to pe rmi t  remanufactur ing,  while in o ther  cases, 

r emanufac tu r ing  to original specifications is no longer  practical  as a 

consequence  of changes in env i ronmenta l  regulat ions or in industrial  

practice. Because unde rg round  tests to validate manufac tur ing  or 

design changes in nuclear  weapons  were available in the past,  the 

absence  of  comple te  documenta t ion  was of  only l imited concern.  
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W e a p o n  design and  manufac tu r ing  specialists exper ienced in nuclear  

weapon  design tha t  was  val idated by unde rg round  test ing are within a 

decade of re t i rement .  The cumula t ive  effects of  these  c i rcumstances  

supe r imposed  on the  need  to main ta in  a weapon  stockpile long beyond  

its original design life drive the  need for advanced  evaluat ion and  

manufac tu r ing  technologies.  

Nuclear Weapon R&D and Manufacturing Personnel 

The nuclear  weapon  deve lopmen t  and manufac tu r ing  complex has  

depended  on a core s taff  of  professionals  with long exper ience in the  

comple te  deve lopment ,  manufac tur ing ,  and  test  process.  The ability to 

conduct  unde rg round  tests  provided a r igorous and  visible "pass-fail" 

measu re  of the success of  the nuclear  weapons  es tab l i shment  in 

producing  nuclear  weapons  tha t  me t  nat ional  safety, reliability, and  

pe r fo rmance  criteria. 

The substant ia l  reduct ion in the n u m b e r  of  scientists  and  engineers  

in the nuclear  weapons  p r o g r a m  has  fur ther  d iminished  bo th  the  

deve lopment  and manufac tu r ing  core staff. New personnel  m u s t  be  

t ra ined and  their  competence  validated.  These  d e m a n d i n g  c i rcum- 

s tances require  a special effort  to inculcate new personne l  with the 

exper ience a t ta ined by  professional  weapon  design and  manufac tu r ing  

personne l  still working  in the nuclear  weapons  complex.  Effective 

t r an s f e r  of  knowledge  t h r o u g h  m o d e r n  a rch iv ing  t e chn iques  is 

essential  to sustain the stockpile. 

Nuclear Weapon R&D Facilities 

To assure the safety, reliability, and per fo rmance  of existing nuclear  

weapons,  the United States mus t  develop an integrated p rog ram to 

address  enhanced stockpile surveillance, service life extension, and  the 

implicat ions of  the  aging process.  New assessment  capabilities will, in 

some cases, require the construct ion of new facilities, while modern iza-  

t ion of existing facilities will be  sufficient in other  cases. I f  nuclear  

weapons  remain  an e lement  of  U.S. national security policy or decades,  
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it is possible that yet-to-be-invented diagnostic and manufacturing 

technologies will be needed to sustain stockpile confidence. Because 

nuclear weapons are less visible in the national military strategy since 

the end of the Cold War, the responsible Executive Departments and 

Congress may be tempted to underfund facilities critical to sustaining 

the credibility of the nuclear deterrent. Underfunding would magnify 

the uncertainty in the highest-risk component of the nuclear deterrent 

posture--the Stockpile Stewardship Program. 

5.12 

Policy Assumptions Related to 
Stockpile Safety and Reliability 

Existing plans for sustaining deterrence derive from the need for a 

credible nuclear weapons posture with defined characteristics. These 

characteristics reflect the legacy of residual Cold War-era delivery 

systems, target  characteristics,  safety requirements ,  and other  

assumptions. These are  not immutable, and changes over time could 

influence nuclear weapon stockpile management requirements. This 

paper does not attempt to quantify how changes would affect these 

assumptions; rather, the assumptions are explicated to acknowledge 

their potential influence in future stockpile management. 

Weapon Mix 

The United States has retained nine different nuclear warhead types 

(eight deployed and one in reserve) in its active and inactive inventory. 

These weapons are available for the existing delivery systems: 

ICBMs, SLBMs, manned bombers (including both cruise missiles 

and gravity bombs), Nuclear Land-Attack Tomahawk (TLAM/N), and 

dual-capable aircraft. The reduction in the number of weapon types by 

a factor of three over the past decade reflects the fact that several 

military missions no longer have nuclear weapon requirements. 

Deploying fewer weapon types could increase the risk of single-point 

failures in weapon safety and reliability, and impose more demanding 
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diagnostic requi rements  on the nuclear weapons  R&D and manufac-  

tur ing complex. However,  having fewer weapon types could also 

diminish the demands  on the manufactur ing complex. With a less 

d iverse  s tockpi le  mix, fewer  sepa ra t e  sets of  weapon-spec i f i c  

technologies would need  to be retained.  

Safety and Reliability Certification 

Over time, U.S. policy has called for increasing weapon safety and 

reliability certification requirements ,  such as the incorporat ion of 

safety enhancement s  in "new" nuclear  weapons  designs th rough  

inco rpo ra t i on  of  insens i t ive  h igh explosive,  f ire res i s tan t  pits,  

enhanced nuclear detonat ion safety, advanced securi ty devices (e.g., 

permissive action links), and  similar initiatives. These  enhancements  

are largely independent  of the details of nuclear  force dep loyment  and 

the level of  readiness of the delivery systems. 

National  policy requires tha t  nuclear  weapons be as safe and reliable in 

an envi ronment  wi thout  underg round  testing as was the ease before  

such testing ended.  Whether  this policy concerning safety certification 

will be mainta ined in the long term, in the face of unknown changes 

in the nuclear weapon stockpile derived f rom the aging process, is 

uncertain.  However,  there  is no evidence that  the public is p repared  to 

relax current  standards.  

The issue of stockpile reliability is a more  complex one. Non-nuclear  

components  will continue to be tested at high enough rates to provide 

sufficient reliability values. Nuclear components  have never  been 

tested sufficiently to provide a statistically reliable value (in fact, the 

nuclear system is nearly always considered to be fully reliable in formal 

annual reports). Nuclear component  performance has been assured in 

the past  by establishing physical condit ions sufficient to provide 

margins  larger  t han  any degradat ions  caused by  manufac tu r ing  

variations, age, or environmental  factors. Historically, when under-  

ground testing or surveillance identified a problem that  threatened 

these margins, problems were corrected prompt ly  ra ther  than treated as 
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a reliability degradation.  The surviving stockpile designs are general ly 

modern ,  and  because they "push the envelope" f rom a pe r fo rmance  

perspect ive (smaller  margins  than  might  otherwise be  possible), there  is 

a concern that  future  degradat ion could create conditions for a high 

probabi l i ty  of  weapon  failure. Thus,  c i rcumstances  that  might  be 

expected to increase the uncer ta inty  in p r imary  yield are more  likely 

to produce  a non-working weapon  than  one whose pe r fo rmance  is 

marginal ly  degraded.  Because of the high order  of  manufac tur ing  

qual i ty  cont ro l  in the  p r o d u c t i o n  of  s tockpi le  w e a p o n s  and  

componen t s / subsys tems ,  it is likely that  a reliability failure would 

encompass  an entire class of  weapon.  

Unique Role for Nuclear Weapons in 
Weapons of  Mass Destruction (WMD) Deterrence 

The U.S. gove rnmen t  has  formal ly  abandoned  the potent ia l  use of  

chemical  or  biological weapons  to deter  the threa t  or use of  such 

weapons  against  U.S. terr i tory,  the terr i tory of its allies, or  against  

forward-deployed  U.S. or  allied forces. The United States cont inues to 

reserve the  opt ion to employ  nuclear  weapons  in response  to a 

chemical  or  biological weapons  attack, a l though the c i rcumstances  

w h e n  this  m i g h t  be  done  are  ca lcu la ted ly  unspec i f i ed  and  a 

mbiguous.  The  "negative" securi ty assurances  associated with the  

Non-Prol i fera t ion  Trea ty  (NPT) might  inhibit  the  use  of  nuclear  

weapons  in some  circumstances.  The opt ion of a p r o m p t  response  with 

nuclear  weapons  to a chemical  or  biological a t tack remains .  

Wi th  regard to scale, U.S. officials have  employed  t e rms  such as 

"overwhelming" to character ize a potent ia l  r esponse  to a chemical  or  

biological weapons  a t tack  on U.S. interests.  In this respect,  the abili ty 

of  nuclear  weapons  to hold  even ha rdened  targets  at risk coupled with 

the sheer  magni tude  of thei r  explosive force gives nuclear  weapons  

their  unique mil i tary and  political effects. 

I t  appears  unlikely tha t  nuclear  weapons  will be  displaced by  o ther  

technologies of  mass  des t ruct ion in the next  quar te r  century.  I f  o ther  
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weapons  were  developed that  could pe r fo rm some  of the miss ions  now 

ass igned to nuclear  weapons ,  the  impac t  on the  stockpile would be 

propor t ional ,  especially concerning weapons  whose  p r i m a r y  miss ion  

re la tes  to ach iev ing  a r ea  effects .  Howeve r ,  the  i m p a c t  on  the  

sur rounding  R&D and r e f u r b i s h m e n t / m a n u f a c t u r i n g  inf ras t ructure  

would be  less extensive since a large fract ion of  the  overhead  is "fixed" 

and  is largely independen t  of  the  size of  the  stockpile (within the  

range be tween  a few hundred  and  a few thousand  nuclear  warheads) .  

The  R&D in f ra s t ruc tu re  is also largely  a "fixed" cost,  a l though  

some  facilities m a y  be  less f requent ly  employed  in main ta in ing  a 

smal ler  stockpile. 

The Role of the Reciprocal Threat of  Retaliation for Deterrence 

Efforts  by  the Uni ted States and  o ther  nat ions  to create  in ternat ional  

n o r m s  against  the  use of  WlVID in any form may  challenge the role of  

nuclear  weapons  for  deterrence,  hence,  the requ i rements  for the  

m a n a g e m e n t  of  the nuclear  weapons  stockpile. While the th rea t  of  

reciprocal  retal iat ion was at  the hear t  of  the  Soviet -American strategic 

nuclear  s ta lemate  th rough  the  1980s, it is not  clear tha t  this model  of  

compet i t ive  equi l ibr ium can endure .  This m a y  part icular ly be the  case 

when  nuclear  weapons  ownership  can only be  achieved by  flouting 

internat ional  n o r m s  concerning WMD. 

Nuclear  weapons  are increasingly seen by some  critics as i l legit imate 

for all nat ions,  even the  five powers  who  possessed  t h e m  before  the  

Nuclear  Non-Prol i fera t ion  Trea ty  of  1968. Nevertheless ,  the  scientific, 

industrial ,  and  financial  bar r ie rs  to WMD have largely d isappeared .  

The p r i m a r y  inhibi t ions to the deve lopment ,  manufac tur ing ,  testing, 

deployment ,  and  use of  ~ArlVID are political, not  f inancial  or technical.  

While the  costs of  developing an indigenous  product ion  capabi l i ty  for 

special nuclear  mater ia l  are by no m e a n s  trivial, the  ability of  three  of 

the  world 's  mos t  pover ty-s t r icken nat ions  (e.g., India,  Nor th  Korea,  

and  Pakis tan)  to develop an  indigenous  special nuclear  mater ia l  

p roduc t ion  base  suggests  tha t  the  ability to do so is likely to be  within 

the means  of  m a n y  nat ions in the  21st Century.  
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Theater Use of Nuclear Weapons 

Diminished requirements  for theater  nuclear weapons to counter  

overwhelmingly larger conventional forces do not necessarily preclude 

the evolution of new requirements  for theater  nuclear  weapons.  

New approaches  to deterr ing "vVMD use or threats  may  require 

weapons with different characteristics than the types currently in the 

U.S. nuclear  weapons  inventory. The emergence of new tactical 

requirements  for theater  nuclear weapons could significantly affect the 

managemen t  of  the stockpile since reconst i tut ing earlier theater  

designs, or the development  of new designs, would be required, and 

new delivery systems may be required as well. 

New Weapon Designs 

The uncertain nature of  future nuclear weapon requirements  to sustain 

deterrence makes it necessary for the Stockpile Stewardship Program 

to retain an ability to develop new designs for a future stockpile and 

modify current  designs as required. The legacy designs from Cold 

War requirements  may  not meet  future deterrent  needs. Without  

nuclear testing, the laboratories are limited in the type of new designs 

that  can be developed and certified to the satisfaction of the technical 

defense community.  

Modifications to non-nuclear  components  are currently in progress on 

a number  of weapon types, including the B83 (changes in radar, spin 

rocket motors,  other parts) and the B61-Mod 11 air-delivered bombs for 

which an earth penetrator  case has replaced the original bomb case. 

Careful analysis has been required on this latter design to confirm that 

any impact on performance is acceptable. In the future, other changes 

to delivery vehicles or  s tockpile-to-target  condit ions for existing 

warheads may be proposed, and must  be evaluated on a case-by-case 

basis, but  are clearly possible within some limits. Modifications to the 

physics package using existing or tested nuclear components  and 

components  with small perturbations from tested designs are possible. 

Small modif ica t ions  to the  W87  design are current ly  in final 
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deve lopment  phase  and  will be  certified. The SLBM Warhead  Protection 

P rogram pit  reuse project  is a pro to type  design activity tha t  uses 

previously tes ted componen t s  in a new (Navy Mk 5) delivery vehicle. 

This project  has  the goal of  producing a certifiable design. Other  designs 

for future  special applicat ions are possible. For example,  deve lopment  

of  a warhead  for thea ter  missile defense appears  feasible, part icularly 

if the in te rcep tor  warhead  vo lume  and  launch env i ronmen t s  are 

compat ib le  with several  on- the-shel f  designs. New designs based  on 

s tandard  technology but  with large pe r fo rmance  marg ins  m a y  also be  

possible. A small  design effort based  on this approach  is in progress.  

The Nuclear  Pos ture  Review and the  Presidential  Decision Directive 

tha t  imp lemen t s  its r e commenda t i ons  require  the  DOE to retain 

the  abili ty to design new warheads ,  even in the  absence  of current  

r equ i rements .  This  capabi l i ty  m u s t  cont inue  to be  deve loped  in 

p rog ram s  like the  SLBM Warhead  Protect ion Program,  since the 

analysis  of  small  design modif icat ions to exist ing designs does not  

exercise the  full range  of skills needed  for  new weapon  design. 

The highly in tegra ted  na ture  of  U.S. nuclear  weapon  designs severely 

limits the  scope for  wholly new designs or  substant ia l  changes  m a d e  to 

existing sys tems in the  absence  of unde rg round  nuclear  testing. 

Nuclear Weapon Delivery Force Structure and Modernization 

Appropriate ly ,  mos t  a t tent ion focused on the  p rob lem of  susta ining 

deter rence  of the th rea t  or  use of  WMD has  emphas ized  the ability 

to sustain the  U.S. nuclear  weapon  pos tu re  for  an indefinite period.  

Nevertheless ,  the  nuclear  weapons  are delivered by  a finite set  of  

del ivery p l a t f o r m s - - h e a v y  b o m b e r s ,  dua l - capab le  a i rcraf t  (F-15E 

and  F-16C/D) ,  air-  a n d  s e a - l a u n c h e d  cru ise  miss i les ,  and  

s u b m a r i n e - l a u n c h e d  bal l i s t ic  miss i l es  a n d  l a n d - b a s e d  ICBMs.  

Although the SLBM and cruise missile delivery sys tems  are  relatively 

new, they  were  des igned for  a different  strategic envi ronment .  The  B-2 

b o m b e r  is still be ing  deployed,  bu t  the  B-52 b o m b e r  is approach ing  a 

ha l f -century  of  operat ion.  There  are no deve lopmen t  p r o g r a m s  or 

plans to replace these  delivery sys tems at  this t ime.  
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Heavy bombers,  dual-capable aircraft, and cruise missiles can be 

replicated or have their operational life extended through service life 

extension programs.  Trident-class submarincs  will have their service 

life extended from 30 to 42 years. The U.S. Air Force has several 

programs to extend the life of the ICBM inventory, including a 

propulsion replacement  program, a guidance replacement  program, 

and C3 modernizat ion.  Although there are service life extension 

programs in place, there are no current  plans for a replacement of 

either the ICBMs or SLBMs. This differs f rom Russian and Chinese 

practice; both  nations are developing a new generation of  ICBMs and 

SLBMs. This poses a question for the future force structure support ing 

the deterrence mission. The eventual deteriorat ion of the delivery 

system infrastructure for specific types of nuclear weapons would de 
facto eliminate some nuclear weapon types from operational use. 

5.18 

Arms Control  

Bilateral and multilateral arms control ar rangements  could be an 

important  constraint  on the f reedom of action of the U.S. government  

to manage its nuclear weapons stockpile. The post-Cold War  environ- 

ment  for arms control remains bifurcated between the inertia derived 

from the Soviet-American arms control dialog which continues to play 

out in a series of bilateral ar rangements  and aspirations for further 

agreements,  and non-proliferation objectives in the multilateral arena. 

Arms control  aspirat ions,  especially in the bilateral U.S.-Russia 

context, are notably less well focused than was the ease during the Cold 

War. The alternatives for arms control objectives cover a considerable 

range. Alternatives include minimalist  or "near abolitionist" (and at the 

extreme, delegitimization of nuclear weapons) stockpile objectives 

calling for a small number  of weapons,  separated f rom their delivery 

systems,  with forces employed  for nuc lear  weapons  del ivery 

maintained at a very low level of readiness, to incremental  reductions 

in delivery systems through the Strategic Arms Reduction process. 

Embedded  within some arms control concepts are approaches that  
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could have a direct impact  on the managemen t  of  the stockpile. They 

will be addressed here. 

Nuclear Warheads as an Object  for Arms Control  

Bilateral arms control agreements  between the United States and the 

former  Soviet Union emphasized (1) control over the number  of  

launchers,  (2) details of the configuration of the launchers  in terms of  

the n u m b e r  of  p la t fo rms  and  warheads  carried,  and,  (3) the 

nominal  operational range of the weapon system (in the case of 

land-based missiles or aircraft). Launchers were seen as the decisive 

metric of strategic nuclear power, and warhead quantities t reated as a 

derivative of  the launcher  count.  Moreover, in an envi ronment  where 

high s t anda rds  of  compl iance  were requ i red  with mon i to r ing  

accompl i shed  t h r ou gh  nat ional  technical  means  of  verif icat ion,  

explicit l imitations on the nuclear stockpiles of  the signatories were 

not susceptible to high confidence verification of compliance. With 

the evolution of multilateral arms control arrangements ,  where lower 

s t anda rds  of  compl iance  have become  acceptable ,  or  as an 

inevitable consequence of  the nature of  the agreement  (e.g., the 

Convent iona l  Forces in Europe  Treaty,  the  Chemical  W e a p o n s  

Convention,  and the Biological Weapons  Convention),  some see 

opportunit ies with respect to incorporat ing nuclear weapons stockpiles 

into arms control arrangements .  

The Intermediate-range Nuclear Forces Treaty opened a new approach 

to arms control compliance monitor ing through on-site verification-- 

a precedent  tha t  has been extended to other  agreements.  Detailed 

declaration procedures,  designated deployment  areas, and similar 

measures  tha t  con t r ibu te  to conf idence  in on-s i te  inspec t ion  

ar rangements  have been introduced.  These approaches  could, in 

principle, provide a means  to incorporat ing nuclear warheads per se 

into broader  arms control arrangements .  

I f  such an approach is taken in future arms control  agreements,  

there are several implications for nuclear stockpile managemen t  that  
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could affect the  capabil i ty of  the  United States to preserve  its nuclear  

deterrent .  Among  the issues of  concern  are: 

The degree to which such an a r m s  control  approach  incorpora ted  the 

ent i re ty  of  the e lements  associated with opera t ional  nuclear  weapon  

dep loyments  including non-deployed  weapons ,  spare  componen ts ,  

weapons  being refurbished or remanufac tured ,  and similar  aspects  

of  the U.S. nuclear  posture;  

• How such a regime would affect the readiness  of  U.S. nuclear  forces 

to mee t  opera t ional  requ i rements  to sustain deterrence;  

The  i m p a c t  o f  such cons t r a in t s  on the  abi l i ty of  the  Uni ted  Sta tes  

to p e r f o r m  stockpile  s t ewardsh ip  funct ions  on those  weapons  

con t ro l l ed  by  an  a g r e e m e n t  in o r d e r  to a s su re  the i r  safety,  

reliability, and  per formance ;  and 

M a i n t a i n i n g  s e c u r i t y  a n d  c o n t a i n i n g  cos t s  a s s o c i a t e d  w i t h  the  

consequences  for the  nuclear  weapon  complex  of such a rms  control  

a r rangements .  

How Warhead Controls Would Affect DOE Planning 

Arms  control  ag reements  tha t  would l imit  n u m b e r s  of  warheads  

and subsequent  internal  plans tha t  m a y  l imit  warhead  types have 

impor t an t  implicat ions for DOE planning.  The principal  effects fall 

into three  classes: manufac tu r ing  and  ma in tenance  infrastructure ,  

t r i t ium product ion,  and  d i sman t l ement /d i spos i t ion  procedures .  In 

addition, there  would be  some  effects on the SSP activities at the 

labora tor ies ,  a l though  the  need  for  i m p r o v e d  expe r imen ta l  and  

calculational capabilit ies in the absence  of nuclear  test ing in suppor t  

of  a s sessment  activities r emains  unchanged.  

With fewer  warhead  types in the stockpile, there  would be a reduced 

bu rden  on the produc t ion  complex and  a somewha t  d iminished  bu rden  

on the laborator ies  to suppor t  weapon-specif ic  operat ions;  this could 
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ease  the  b u r d e n  on t ra in ing ,  p roces s  d e v e l o p m e n t ,  and  the  

purchase  and  ma in t enance  of unique equipment .  For  the  p roduc t ion  

complex,  a reduct ion in warhead  n u m b e r s  (including a reduct ion in 

n u m b e r s  for  mos t  if not  all r emain ing  types)  should reduce  the  

t ime  required  to execute a r e fu rb i shment  act ion on a given warhead  

type, if current  plans for facility sizing remain  the  same.  This is 

likely to be  the  case, since cur rent  p l anned  capaci ty  n u m b e r s  for 

singie-shift  opera t ion  are, in mos t  cases, capabi l i ty  driven. Tha t  is, 

s imply  having the capabil i ty to execute a given opera t ion  provides  a 

basel ine capacity.  I t  is impor t an t  tha t  a rapid  response  capabi l i ty  be  

mainta ined,  since any  stockpile p rob lem is m o r e  likely to affect a 

larger  fract ion of the  warheads  in a reduced  stockpile. I t  should be  

noted,  however ,  tha t  the  t ime  to r e spond  to an issue includes the  

evaluat ion of the  p rob lem and  the  design and  deve lopmen t  of  a 

solution. This interval,  typically at  least  several  years,  is de te rmined  by  

labora tory  capabil i ty and  m a y  be comparab le  to or grea ter  t han  the  

produc t ion  t ime. 

For the Uni ted States (with its l imited produc t ion  complex)  the size 

and  compos i t ion  of the  inactive stockpile will still be  the  ma jo r  

d e t e r m i n a n t  of  a reconst i tu t ion capability. The  inactive stockpile 

also can provide  a reserve of  backup  warheads  to allow wholesale  

rep lacement ,  e i ther  t e m p o r a r y  or pe rmanen t ,  of  some  warhead  types 

with p r o b l e m s  difficult or  imposs ib le  to correct .  An a s y m m e t r y  

exists be tween  the  United States and  Russia, which has  re ta ined a 

sizeable manufac tu r ing  capabil i ty because  of its policy of f requent  

r emanufae tu r ing  to avoid aging problems.  This a s y m m e t r y  potent ia l ly  

complicates  the  a rms  control  process.  

I n s t i t u t i on  of  a ver i f iab le  w a r h e a d  coun t ing  r e g i m e  could  add  

significant compl ica t ions  to cur rent  DOE d i sman t l emen t  procedures ,  

and  to p rocedures  for inactive stockpile storage.  These  costs m u s t  be  

included in any fu ture  analysis of potent ia l  cost savings provided  to the  

DOE by  a reduced  stockpile. 
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Special Nuclear Materials (SNM) 

The SNM used in nuclear weapons has been the subject of  unilateral 

constraint  for more  than three decades. There are many  possible forms 

for including SNM in future arms control agreements,  al though the 

arms control benefits of such restrictions for the five NPT nuclear 

weapon states are not  readily apparent.  In an environment  where 

the nuclear arms competi t ion among the five nuclear states has been 

cons t ra ined  by o ther  means,  the a rms  control  benefi ts  of  such 

restrictions would seem to be derived primarily f rom a control regime 

for non-nuclear  states as a nonproliferat ion objective. 

Retent ion of  nuclear  weapons  will require  a t tent ion to t r i t ium 

product ion.  Trit ium, al though not  a special nuclear  material,  is 

essential for the performance reliability of all types of  nuclear weapons 

in the existing U.S. nuclear stockpile. The relatively short  half-life of  

tr i t ium (12.4 years) makes it necessary to replenish stocks from time 

to time. Current budget  plans do not include funds for a future 

tr i t ium source. This significant shortfall must  be addressed to maintain 

weapons performance.  At current  force levels, the United States needs 

to resume tri t ium product ion in significant quantities by 2005 to avoid 

depletion of the small strategic reserve. Reductions to START II levels 

delay this deadline by at least half a decade, if current  policy of not 

providing tr i t ium for the inactive stockpile is retained. Note that  

this policy is at odds with use of  the inactive stockpile for rapid 

reeonstitution. Reductions to suggested START II I  levels, particularly 

to the lower end of  the levels being discussed,  would  provide 

additional delay for resumpt ion of tr i t ium production,  al though the 

reconsti tution concern would remain. 

Employment Constraints 

Although an extensive set of  multilateral employment  constraints has 

been imposed on conventional  weapons,  and additional unilateral con- 

straints have been imposed on U.S. conventional forces, little has been 

done in the nuclcar arena. The United States government  has found 
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t h a t  s u s t a i n e d  a m b i g u i t y  c o n c e r n i n g  nuc l ea r  e m p l o y m e n t  has  

enhanced  de te r rence .  Hence ,  the  Uni ted  States  has  cons is ten t ly  

refused to p romulga te  no-f i rs t -use  declarations,  and  has  abs ta ined  

f rom excluding any  specific ta rget  set  f rom potent ia l  nuclear  attack. 

Moreover ,  dur ing  the  Chemical  W e a p o n s  Convent ion  rat i f icat ion 

debate,  Clinton Adminis t ra t ion  representa t ives  suggested tha t  the  

Uni ted States migh t  be  p r epa red  to respond  with nuclear  weapons  to 

an a t tack by  a non-nuc lear  s tate  if it employed  o ther  weapons  of mass  

des t ruct ion (i.e., chemical  or  biological weapons) .  

Nevertheless,  the "near-abolit ionist" posit ion expressed in a recent  

National Academy of Sciences s tudy (The Future o f  Nuc lear  Weapons  

Policy, June  1997) argues in favor of  a no-first-use declaration and  an 

employment  restriction on nuclear weapons  tha t  would constrain their  

use solely to a response to a nuclear at tack on the United States. 

Similarly, a de-alert ing approach  suggested by  the s tudy would signifi- 

cantly diminish the readiness of  nuclear forces and  their  deterrent  value. 

There  are m a n y  e m p l o y m e n t  cons t ra in ts  tha t  would not, p e r  se, have  a 

significant impac t  on  the  nuclear  stockpile. However ,  there  are also 

al ternat ives tha t  could significantly increase the  cost of  stockpile 

m a i n t e n a n c e ,  whi le  d i m i n i s h i n g  conf idence  in the  sa fe ty  a n d  

reliability of  the  stockpile. 

Stockpile Stewardship Program 

The end of the  Cold W a r  and  the  collapse of  Soviet mi l i ta ry  power  has  

fundamenta l ly  changed the  in ternat ional  securi ty env i ronment .  Even 

with this change, the  role of  nuclear  weapons  as a de te r ren t  of  the  

th rea t  or  use of  nuclear  and  other  weapons  of mass  des t ruct ion against  

the  Uni ted  States, its allies, and  o ther  interests  has  r ema ined  the same.  

In  parallel  with the  deve lopments  in in ternat ional  securi ty affairs have  

been  crucial changes  in the  U.S. nuclear  weapons  complex.  I f  the  

Uni ted States is to re ta in  its ability to pro tec t  its s u p r e m e  nat ional  
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interests, it will have to assess the impact  of  these changes on the 

nuclear stockpile, and mitigate them to the extent possible. Among the 

most  impor tant  changes the United States faces in maintaining the 

stockpile are: 

Prohibition on nuclear testing: Underground nuclear tests provided 

the final assurance that  the stockpile of nuclear weapons was safe 

and reliable. In the past, problems that  emerged during the life of a 

stockpiled weapon were addressed through modifications, and the 

result subjec~ted to underground  tests. This option is no longer 

available as a result of  the CTBT. Moreover, as a result of  a test 

mora tor ium from 1992-96, the United States did not develop the 

data and diagnostic technology necessary to assure nuclear weapon 

safety and reliability in the absence of underground  tests. 

Aging stockpile: Because the d e m a n d  for new nuclear  weapon  

designs during the Cold War  period, older designs were frequently 

replaced with new systems. This process retained a relatively low 

average age of the nuclear stockpile. Due to the rapid turnover of 

weapon types, the aging process did not affect confidence in the 

safety and reliability of nuclear weapons. This situation no longer 

exists. Under current plans, no new weapon types are to be developed, 

and the number  remaining in the stockpile has been reduced from 32 

types in the 1980s to only 8 today (plus the W84 in thc stratcgic 

reserve). The average age of weapons has grown to 14 years (the 

typical design life for nuclear weapons is 20 years). In the past, the 

average age of the stockpile did not exceeded 13 years. The aging of  the 

stockpile is an important  issue because of the unique environment 

within and around a nuclear weapon. Materials change over time, 

through radioactive decay, embrittlement, and corrosion. The exotic 

as well as the common materials and sophisticated electronics in the 

weapon are subjected to a nuclear radiation environment whose 

effects on weapon safety and reliability over a long period of time are 

beyond U.S. experience. While some aging phenomena do not affect 

warhead safety, reliability and performance, others do. Previously 
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unencoun te red  aging-re la ted p rob lems  are likely to emerge  as a 

result  of  the  indefinite re tent ion of the  existing stockpile. 

Dimin i shed  stockpile diversi ty:  The  reduc t ion  in the  n u m b e r  of  

weapon  types exposes the  remain ing  stockpile to the risk of  c o m m o n  

aging processes  tha t  can produce  en bloc c o m p o n e n t  failures tha t  

jeopardize  weapon  safety and  reliability. 

H u m a n  capi ta l  in the nuclear  w e a p o n s  complex:  The  expe r t i s e  

associa ted  with the nuclear  weapons  e s t ab l i shmen t  is unique.  

This es tab l i shment  has  depended  heavily on an exper ienced cadre  

of  specia l is ts .  The  l e a d e r s h i p  of  the  w e a p o n s  complex ,  wi th  

the i r  nuclear  weapo n  development ,  manufac tur ing ,  and  suppor t  

expe r i ence  b a s e d  on nuc lea r  tes t ing,  are  wi th in  a decade  of  

re t i rement .  In  the  pos t -unde rg round  nuclear  tes t ing env i ronment ,  

the  fu ture  nuclear  weapons  leadership  will be  called upon  to 

de te rmine  whe ther  the  nuclear  stockpile is safe and  reliable wi thout  

u n d e r g r o u n d  nuclear  testing.  This h u m a n  capital  needs  to be  

renewed quickly, while those  wi th  test ing exper ience can in terac t  

with the incoming genera t ion  of nuclear  weapon  specialists who will 

have  no u n d e r g r o u n d  test ing experience.  This subject  is of  serious 

concern and  is par t  of  a congressional ly m a n d a t e d  s tudy  to pe rmi t  a 

be t te r  unders tand ing  of this crucial need.  

Maintenance  o f  a nuclear weapons  manufac tur ing  complex: The  

nuclear  weapons  manufac tu r ing  complex  reflects the legacy of  half  a 

century  of producing  nuclear  weapons  in quant i t ies  geared  to Cold 

W a r  requi rements .  This complex,  too large for post -Cold  W a r  needs,  

has been  downsized. Ironically, the  manufac tu r ing  complex  m u s t  

now be  able to r e spond  to a m o r e  diverse, and  less predic table  range 

of  cont ingencies  than  was the  case dur ing the  Cold War.  I f  the DOE 

Nat ional  Laborator ies ,  the  Depa r tmen t s  of  Defense and  Energy,  and  

the  mil i tary  users  de te rmine  tha t  new manufac tu r ing  processes  are 

need to assure  weapon  safety, reliability, and  pe r fo rmance ,  these  

processes  will need  to be  in tegra ted  into and  funded  in the  SSP. 
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• No requirements f o r  new-design warheads:  Without new production 

programs ,  warheads  will r emain  in the stockpile well in excess of  

their  ant ic ipated lifetimes, and  beyond the U.S. base  of experience.  

Moreove r ,  w i t h o u t  r e q u i r e m e n t s  for  new w a r h e a d s ,  exis t ing  

warheads  will have to be  refurbished,  modified,  and  r emanufac tu red  

to ex tend  the i r  s tockpi le  l i fe t imes to m e e t  changing  mi l i t a ry  

requirements .  

Nuclear Weapons Physics Pertinent to the SSP 

A t he rmonuc lea r  weapon  goes th rough  several  distinct phases  in order  

to p roduce  the  desi red ou tpu t - - exp los ive  energy  (nuclear  yield) 

cus tomari ly  expressed in equivalent  tons  of  TNT. The Figure below is 

a schemat ic  represen ta t ion  of the process and the re la t ionship of 

diagnostic  and  exper imenta l  facilities in the SSP to var ious phases  of  

the  nuclear  explosive process.  

Modern  the rmonuc lea r  weapons  consist  of  two stages, a p r imary  and  a 

secondary,  plus a radiat ion case that  channels  energy f rom one to 

the other.  The p r i ma ry  stage funct ions by compress ing  a shell of  
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fissile mater ia l  (often p lu ton ium)  with a high explosive charge. The 

initial subcritical a ssembly  of  fissile nuclear  mater ia l ,  called a pit ,  is 

symmetr ica l ly  imploded.  In  this subcritical phase,  there  is no nuclear  

yield. Nuclear  p h e n o m e n a  crucial to the  pe r fo rmance  of the weapon  

take place at low levels of  y ie ld- -500  tons or less. In the p r imary  stage, 

the overall densi ty  increases following detonat ion  and  becomes  high 

enough tha t  the  nuclear  mater ia l  reaches a supercri t ical  state. At the 

p rope r  t ime,  neu t rons  f rom a neu t ron  genera tor  are injected into 

the pit to initiate exponent ia l  growth in the neu t ron  popula t ion and  

energy product ion.  In a boosted  pr imary,  a cavity in the center  of  the 

pit is filled with deu te r ium and t r i t ium gas. During implosion,  this 

gas is compressed  and  hea ted  until  it undergoes  fusion, and  neu t rons  

f rom the fusion process  flood the compressed  pit. This pulse of  

addi t iona l  neu t rons  in the  supercr i t ica l  p i t  g rea t ly  increases  or  

"boosts" the  fission yield. 

Most  weapons  in the  stockpile have  a t he rmonuc lea r  secondary  stage. 

The  last opera t ional  phases  of  a t he rmonuc lea r  device involve the 

implos ion and  ignition of this stage. Radiat ion f rom the hot  exploding 

p r i m a ry  stage is channeled by the radia t ion case to the  secondary.  This 

compresses  and  ignites the  secondary  stage, which produces  fusion 

energy f rom the l i thium deuter ide  fuel. Fusion neut rons  are  cap tured  

by  the  s e c o n d a r y  s tage,  p r o d u c i n g  t r i t i u m  which  s u b s e q u e n t l y  

undergoes  fusion react ions with the deu te r ium in the fuel. 

The funct ioning of a nuclear  weapon  is highly complex  and well beyond  

the capabili t ies of the mos t  sophis t icated comput ing  facilities to mode l  

it in its entirety.  This l imi ta t ion posed  no risk to the credibili ty of 

nuclear  de ter rence  when  unde rg round  tests were  available. Problems 

tha t  emerged  in the  stockpile could ul t imately  be  subjected to explosive 

test ing to val idate  changes tha t  might  have  to be  m a d e  in the original 

weapon  design, components ,  subsys tems,  or  manufac tur ing .  

In the  absence  of unde rg round  nuclear  testing, however ,  efforts 

to sustain confidence in the  stockpile as it ages beyond  a basis  in 
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expe r i ence  m a k e  it n e c e s s a r y  to deve lop  and  app ly  a d v a n c e d  

t echno log ies  to a t t e m p t  to va l ida te  the  safety,  rel iabi l i ty,  and  

pe r fo rmance  of the  stockpile th rough  a sc ience-based approach  to the 

physics of  a nuclear  weapon.  Each phase  in the  explosive sequence of 

m o d e r n  nuclear  weapons  (in the ease of  two-stage the rmonuc lea r  

weapons ,  these  phases  inelude p r ima ry  implosion,  eritieality, ignition, 

boost /yield,  radiat ion flow and secondary  implosion,  and  ul t imate  

nuclear  yield) mus t  be  subject  to new diagnostic  technologies l inked 

t h r o u g h  h igh  p e r f o r m a n c e  c o m p u t i n g  to i n t eg ra t e  da ta  f r o m  

exper imenta l  facilities in the Stockpile Stewardship Program.  

This approach ,  because  it has  not  been  val idated by  unde rg round  

tests, has  a degree of risk. Some of the facilities needed  for the SSP 

are  still in the  p rocess  of  d e v e l o p m e n t .  In  the  fu tu re  as the  

s tockpi le  ages decades  b e y o n d  its or iginal  design concept ,  new 

diagnost ic  and  expe r imen ta l  technologies  m a y  be required.  The 

SSP represen t s  the  m i n i m u m  p r o g r a m m a t i c  basis  for  sus ta in ing 

confidence in the  stockpile. The risk inherent  in the current  p rog ram 

m a y  be mit igated to a degree by  other  measures  descr ibed elsewhere 

in this paper .  

The  DOE s tockpi le  s t e w a r d s h i p  s t r a t egy  seeks  to m a i n t a i n  the  

stockpile through an integrated and  cont inuous process of  surveillance, 

assessment ,  and manufac tur ing  l inked throughout  by  computa t ional  

model ing  and  predict ion.  The  a im of this s t ra tegy is to susta in  

confidence in the weapons  themselves,  in the systems tha t  main ta in  

the weapons,  and  in the judgemen t  of  the specialists who assess the 

weapons.  In place of  the process of  UGTs as the  ul t imate arbi ter  of  

stockpile eonfidence, with a s t ructure  of  peer  review among  weapon  

specialists in the national  laboratories,  a new structure has  been put  

in place. This s t ructure  includes a formal  dual-val idat ion review 

process among  two independent  t eams  f rom the national laboratories,  

and an annual  certification process by  the Secretaries of  Defense 

and  Energy. 
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The Stockpile Stewardship Program 
Presents a Risk to Sustained Deterrence 

The SSP is the highest - r isk  e lement  of  the  nat ional  effort  to sustain 

de ter rence  in the  absence  of unde rg round  nuclear  tests. 

In  an effort  to app roach  the  previous  conf idence in the  safety, 

rel iabi l i ty ,  a n d  p e r f o r m a n c e  of  the  nuc lea r  w e a p o n s  s tockpi le ,  

the  DOE is c rea t ing  a n e t w o r k  of  d iagnost ic  and  e x p e r i m e n t a l  

facilities under  the SSP. This ne twork  is science-based,  employing  

advanced capabili t ies to mon i to r  s tockpiled nuclear  weapons  and  

assess thei r  ability to m e e t  thei r  pe r fo rmance  s tandards ,  safely and  

• reliably. The facilities and  diagnostic  capabil i t ies are designed to allow 

assessmen t  of the effects of  aging p h e n o m e n a ,  r e -manufac tu r ing  and  

refurb ishment ,  and  other  e lements  of  the stockpile surveil lance and  

ma in tenance  process  on weapon  safety, reliability, and  per formance .  

Because  this  effor t  c a n n o t  r e c a p t u r e  the  conf idence  in nuc lea r  

weapon  safety, reliability, and  pe r fo rmance  tha t  unde rg round  test ing 

provided,  success is not  assured.  As the  stockpile encounte rs  ex t reme 

aging, DOE may  require  fu r ther  advances  in scientific knowledge 

and,  po ten t ia l ly ,  add i t iona l  r e sou rces  to c rea te  m o r e  capab l e  

exper imenta l  facilities. The ma jo r  exper imenta l  facilities in the  SSP 

will not  be  comple ted  until the  lat ter  hal f  of  the  first  decade of the  

21st C en t u ry - -m ore  than  a decade af ter  the  last  U.S. unde rg round  

nuc l ea r  t es t  was  conduc ted .  P e r s o n n e l  in the  l a b o r a t o r y  a n d  

manufac tu r ing  complex who  have  substant ia l  u n d e r g r o u n d  nuclear  

test ing experience will be  out  of  the work  force when  the  mos t  difficult 

a ssessments  will have to be  made.  

As a consequence,  the presen t  s t ructure  of  the  SSP--i ts  facilities and  

associated cos ts - -can  only be  considered an es t imate  based  on cur rent  

expectat ions of  nuclear  weapon  specialists. Ex t reme  aging p h e n o m e n a  

of  nuclear  weapons  are beyond  the experience of the  U.S. nuclear  

weapons  R&D and manufac tu r ing  sector.  I t  cannot  now be foreseen 

whe ther  increases in "inputs" in the fo rm of addit ional  resources  wil] 

p roduce  a concomi tan t  increase in scientific and  industr ial  knowledge 
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of the state of  s tockpiled weapons  sufficient to susta in  this " supreme  

nat ional  interest ," the  stockpile, wi thout  a r e sumpt ion  of  unde rg round  

nuclear  testing. This d i l emma  reflects the  risk inherent  in the  Stockpile 

Stewardship Program.  

Elements o f  the  $$P 

The SSP as developed by  the  DOE is designed to assure  the safety and  

re]iability of the endur ing  stockpile wi thout  the  ability to test  the 

nuclear  por t ion  of  the  weapon  th rough  UGTs. In  addit ion,  this 

p rog ram  has  been  designed to assure  tha t  the  United States can 

extend indefinitely the life of  the  nuclear  weapons  tha t  make  up the 

s tockpi le- -a  miss ion  defined by  the Pres ident  as a " supreme  nat ional  

interest" of  the United States. Finally, this  p r o g r a m  mus t  main ta in  the 

expert ise  responsible  for  the  stockpile and  keep open the opt ion to 

r e sume  new design and test ing should this become  a r equ i rement  of  

nat ional  policy. Because the success of  the SSP remains  critically 

dependen t  on p r o g r a m  e lements  still being developed,  the SSP is not  

wi thout  risk. The integrated SSP has  two ma jo r  components .  

S u r v e i l l a n c e ,  m a n u f a c t u r i n g ,  and  o p e r a t i o n s ,  which  focus  on  

moni tor ing  the  condit ion of  the existing stockpile, and provide the  

capab i l i ty  to re furb ish ,  rebui ld ,  or  mod i fy  the  w a r h e a d s  if 

necessary.  Without  a successful enhanced  surveil lance p rogram,  the 

manufac tu r ing  complex  would have to be  sized to be  able to conduct  

a costly emergency  remanufac tu re  of  a critical weapon  type over  a 

br ie f  period;  and  

A s s e s s m e n t  a n d  cer t i f i ca t ion ,  which include all of the design and  

research  efforts necessary  to certify the  safety, reliability, and  

pe r fo rmance  of the existing or refurbished w a r h e a d s - - a n d  the  

processes  which produce  them.  

All of  the activities associa ted  with the  SSP can be  categorized 

according to one of  these  two elements .  
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Because the Uni ted States can no longer  subject  warheads  to UGTs, 

and  because  these weapons  m u s t  r ema in  in the  stockpile for  a m u c h  

longer  t ime  than  originally anticipated,  the  SSP m u s t  ma in ta in  a 

much- s t r eng thened  surveil lance effort. Moreover ,  the  surveil lance of  

the  warheads  mus t  look for changes  at  a m u c h  m o r e  detai led level t han  

previously needed  when  UGTs were  available. The surveil lance m u s t  

work  hand - in -hand  with the  a s sessmen t  and  cert if ication activities to 

evaluate the consequences  of  abno rma l  condit ions,  as well as to be  

aware  of  potent ial ly  mal ignan t  condit ions tha t  migh t  pose  a r isk to the  

safety, reliability, or  pe r fo rmance  of the  nuclear  weapons .  

In  addit ion,  the manufac tu r ing  e lement  of  the SSP m u s t  pe r fo rm  

rout ine  ma in tenance  of the  remain ing  warheads ,  and  be able to 

refurbish or r emanufac tu re  the warheads  when  necessary.  This last  

t a sk  m a y  be  compl i ca t ed  b e c a u s e  ma te r i a l s  and  m a n u f a c t u r i n g  

processes  used  in the  original p roduc t ion  of the  warheads  m a y  no 

longe r  be  avai lab le  due  to  c o n t e m p o r a r y  e n v i r o n m e n t a l  sa fe ty  

and  heal th  laws and  regulations,  or  an t iqua ted  mater ia ls  used in the  

original design. This manufac tu r ing  capabil i ty m u s t  also include the 

produc t ion  of  a l imited n u m b e r  of  pits  per  year  (as these  are consumed  

in the  regular  surveil lance process) ,  as well as the  ability to deliver 

t r i t ium in the  quant i t ies  required for the endur ing  stockpile. 

Decisions about  the size of  the  manufac tu r ing  complex  will depend  

upon  the  success of  the  surveil lance p rogram.  I f  the surveil lance 

p r o g r a m  can find emerg ing  p rob lems  early so tha t  the  manufac tu r ing  

complex  can build rep lacements  over  an extended per iod of  t ime  (as is 

now p lanned  for in the  SSP), a relatively small  manufac tu r ing  complex  

will suffice. However ,  if  surveil lance does not  find p rob lems  until  they  

are  serious and pervasive,  the  manufac tu r ing  p r o g r a m  will have  to be  

sized for  a substant ia l  emergency  remanufac tu r ing  effort. However ,  

since even the mos t  advanced  " labora tory  test" facilities can s imula te  

only a small  aspect  of the  pe r fo rmance /ope ra t i on  of a nuclear  weapon,  

a n u m b e r  of  facilities will be  required  to val idate  the  new codes and  

physical  models ,  as well as to measu re  the  behav ior  of  the  warhead  in 

the "pre-nuclear"  regime.  

5.31 



U.S. Nuclear Policy in the 21st Century 

As in the past ,  the  "science" c o m p o n e n t  (i.e., the a s sessmen t  and 

certification p r o g r a m  of  the s tewardship  p rog ram)  mus t  be  in tegra ted  

with the  manufac tu r ing  c o m p o n e n t  to ensure  tha t  the  s tockpile  

is a lways safe, rel iable,  and  p e r f o r m s  as specified.  Changes  or  

abnormal i t ies  uncovered  in the  surveil lance p rog ram mus t  be  analyzed 

in detail  to ensure  tha t  the sys tem meets  specified safety, reliability, 

and pe r fo rmance  s tandards .  Any remain ing  doubt  mus t  be  resolved 

th rough  warhead  modif icat ion in the manufac tu r ing  complex.  

The sys tem of  manufac tu r ing  faci l i t ies--"the plants" which provide  the 

mater ials ,  and  assemble ,  disassemble,  and  inspect  the wa rheads - -ha s  

changed  d ramat i ca l ly  over  the  pas t  several  years .  Some  of  the  

plants  have  been  shut  down, and  their  funct ions consol idated at the 

remain ing  facilities, bo th  plants  and laboratories.  Table 2 shows 
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the  s t ruc ture  of  the nuclear  weapons  manufac tu r ing  complex  as 

it existed a decade ago. This infras t ructure  was needed to suppor t  

the  r e q u i r e m e n t  for  high ra tes  of  serial  p roduc t i on  of  nuc lea r  

weapons .  The  p roces s  of  r ep lac ing  o lde r  s y s t e m s  wi th  new 

designs, often long before an existing weapon  approached  its design 

life expec tancy ,  c r ea t ed  a con t inu ing  r e q u i r e m e n t  for  a la rge  

manufac tur ing  complex.  The new approach  to manufac tur ing  now 
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be ing  i m p l e m e n t e d  seeks  t h r o u g h  the  A d v a n c e d  Design a n d  

Product ion  Ini t iat ive to achieve a manufac tu r ing  capabi l i ty  tha t  will 

s u p p o r t  m o r e  l imi ted  needs  p r imar i l y  re la ted  to r e f u r b i s h m e n t  

and  r e m a n u f a c t u r i n g .  A hedge  aga ins t  a l a rge r  m a n u f a c t u r i n g  

r e q u i r e m e n t  is needed  as well to cope  wi th  the  m a n u f a c t u r i n g  

implicat ions of a s ingle-point  failure of  an ent i re  weapon  type now in 

the  stockpile, and  a future  need to develop and  manufac tu re  an  

ent irely new weapon  design. The plants  are current ly  unde r funded  

which l imits the ability of  the  manufac tu r ing  complex  to mee t  nat ional  

requ i rements  to sustain deterrence.  

Ten  d i f fe ren t  facil i t ies h a n d l e d  the  m a t e r i a l  p r o c e s s i n g  a n d  

manufac tur ing .  Due to downsizing and  consolidation,  those  s ame  

funct ions now take place at six locations. Five of the  original p lants  

have  been  shut  down. Idaho  Nat ional  Engineer ing Labora to ry  is no 

longer  in the  nuclear  weapons  p roduc t ion  complex.  Four  of  the  

original ten  plants  are still in opera t ion and  some  of the  funct ions 

p rev ious ly  p e r f o r m e d  by  the  m a n u f a c t u r i n g  complex  have  b e e n  

t rans fe r red  to two of the R&D laborator ies .  Table 3 summar izes  the  

r e s t r u c t u r i n g  of  the  m a n u f a c t u r i n g  complex .  This  r e s t r u c t u r e d  

capabi l i ty  mus t  m a n a g e  a d iminished  n u m b e r  of pi t  builds and  the  

r ep lacement  of  l imi ted life c o m p o n e n t s  and also m u s t  provide  the 

required  a m o u n t  of  t r i t ium for the  endur ing  stockpile. 
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To some  degree, the "hedge" funct ion for the manufac tu r ing  complex 

m a y  be mit igated by not  d isassembl ing ret i red weapons.  Retent ion of 

older, but  proven designs could offset the risk implied by the  failure of  

a specific stockpile type in some circumstances .  This subject  - "virtual 

manufac tur ing"  - is discussed in more  detail la ter  in this paper .  

In  the past ,  nuclear  warheads  were  rout inely r emoved  f rom the 

s tockpi le  and  in spec ted  for  abno rma l i t i e s .  The  i m p a c t  o f  any  

irregularit ies found could ul t imately be  subjected to unde rg round  

nuclear  testing. Fur the rmore ,  the result ing d raw-down of  the  stockpile 

f rom these destruct ive evaluat ions could be  addressed  by the robus t  

manufac tu r ing  capabili t ies of  the complex.  Although weapon  samples  

are still taken,  the  impac t  of  abnormal i t ies  in the sample  can no 

longer  be  subjected to unde rg round  testing. Rather,  the effect of  these  

irregularit ies mus t  be  de te rmined  in above-ground ex'periments,  or  

through detai led numer ica l  s imulat ions.  Simply looking for changes in 

the weapons  themselves  will no longer  be adequate.  By the t ime a 

change is required,  it m a y  be too late to respond.  In  some  cases, change 

mus t  be  anticipated,  and  the precursors  to these changes mus t  be  

m o n i t o r e d .  For  example ,  the  fissile ma t e r i a l  in the  w e a p o n ' s  

p r i m a r y  s tage,  p l u t o n i u m ,  u n d e r g o e s  a lpha -decay .  These  a lpha  

particles,  which are the nuclei of  he l ium atoms,  p roduce  vacancies in 

the p lu ton ium and can cause the mater ia l  to swell. This p rob lem is 

exacerbated  over  t ime.  In the past  when warheads  were  not expected 

to remain  in the  stockpile for more  than  their  design life, this sort  of  

issue was of little concern.  However ,  warheads  are now expected to 

r emain  in the stockpile indefinitely. Will this swelling ul t imately 

affect  the  safety, reliability, or  p e r f o r m a n c e  of  the weapon?  To 

obtain answers  to this question, and m a n y  like it, the enhanced  

surveil lance p rog ram seeks to moni to r  the deve lopment  of  these  

vacancies  as the  p lu ton ium ages. The results of  this investigation are 

used in developing aging models  for  p lu tonium.  The effects of this 

aging m u s t  be  tes ted  in sophis t ica ted  numer ica l  s imula t ions  to 

de te rmine  or es t imate  the consequences.  
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The laboratory structure to support the stockpile has also been 

downsized in parallel with the manufacturing plants. Although none of 

the weapon labs has been closed, their defense-related activities have 

been reduced in size by 50 percent. Additionally, the activities at these 

laboratories have changed dramatically. Although the laboratories are 

now responsible for the integrity of the enduring stockpile, they lack the 

ability to actually test the weapons. Accomplishing this daunting task will 

require tests, using highly sophisticated simulations of the weapons, that 

do not result in criticality of the fissile material. Thus, the two major 

elements of the assessment and certification program are the advanced 

simulation capability and an experimental program able to test the non- 

nuclear performance of the warhead and validate the new simulations. 

DOE created the Advanced Strategic Computing Initiative (ASCI) to 

develop the next generation of computers and simulations that 

would be needed to validate the stockpile. The major thrusts of this 

program are the development of very high performance computational 

tools and the corresponding development of new computer codes to 

simulate weapon performance. One of the ASCI goals is to produce a 

100 Teraflop computer by 2004. This is an increase of two orders of 

magni tude in computat ional  speed from today's most  capable 

computers. The simulations will include (1) better models of the 

physical properties of the materials used in the warhead, (2) high 

spatial resolution, and (3) three-dimensional computations of nuclear 

components and systems. The improved models of the physical 

properties are needed to simulate, a p r i o r i ,  the dynamics of the 

warhead from the detonation of the high explosive through the 

detonation of the weapon's secondary stage. "lqaese physical properties 

include material strength, equation-of-state, and material opacity. 

Highly detailed simulations are required to study the evolution of 

specific phenomena. For example, the hydrodynamic evolution of a 

particular warhead component from its initial conditions through its 

final configuration before detonation is of fundamental importance to 

determining whether a specific weapon will be safe and reliable, and 

will perform as specified. 
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Finally, the SSP needs  a full th ree-d imens iona l  s imulat ion to allow 

investigation of  specific engineer ing or aging features  that  cannot  be  

evaluated in two dimensions .  When  the  compu te r  codes have been  

va l ida ted  (in the  absence  of  testing,  they  can only be  par t ia l ly  

validated),  they  can be  used to es t imate  the long- te rm effects o f  

warhead  aging or the impac t  of  engineer ing changes  to the device. In  

the past ,  codes used  to design the nuclear  device were  "calibrated" 

against  UGTs and empirical  pa r ame te r s  were  adjusted to match  the  

results  of  the test. Wi thout  testing, this fo rmer  me thod  of  compu te r  

code deve lopment  is no longer  possible.  

The  o ther  critical aspect  of  the  assessment  and certification p r o g r a m  is 

exper imenta l  activities. These  exper iments  mus t  provide the data  on 

the  mater ia l  proper t ies  in the warhead  as well as the behav ior  of  the 

warhead  before the  fissile mater ia l  achieves critical mass.  In addition, 

exper iments  tha t  s imulate ,  in a scaled manner ,  and  wi thout  achieving 

fissile mater ia l  criticality, the behavior  of  a nuclear  device are crucial 

to ensure  tha t  the new codes are correct ly predict ing the actual  

pe r fo rmance  of  the  warhead.  These exper iments  mus t  invest igate the 

p h e n o m e n a  associa ted with a nuclear  explosion wi thout  actual ly 

de tonat ing  a nuclear  weapon.  

The facilities required to obtain these crucial da ta  are highly diverse 

and  vary  in size f rom table- top  ins t rument s  tha t  measu re  surface 

roughness  in mater ials ,  to very large, costly, and  complex facilities tha t  

genera te  condit ions which approach  those  in a nuclear  explosion. 

Unlike the ASCI p r o g r a m  where  one compu te r  can, in principle,  be  

used to do all of  the s imulat ions,  the  necessary  exper imenta l  facilities 

are often designed to acquire a certain type of in format ion  and  cannot  

be  appl ied to a different problem.  The ma jo r  facilities required to 

execu te  the  e x p e r i m e n t a l  p r o g r a m  inc lude  those  t ha t  add re s s  

hydrodynamic  p h e n o m e n a  associated with the p r ima ry  stage of  the 

weapon;  high energy-dens i ty  facilities tha t  access regimes  close to 

those a t ta ined dur ing a nuclear  explosion; and facilities required to 

s tudy mater ia l  propert ies .  In  addition, a unique set of  expe r imen t s - -  
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the "sub-critical" experiments conducted at the Nevada Test Site--are 

studying properties of plutonium when subjected to conditions 

encountered in the early stages of the primary's performance, before 

criticality of the fissile material is achieved. 

Hydrodynamic facilities are used to study the dynamic behavior of 

full-scale primaries (and the surrounding materials) but without fissile 

material during the detonation of the high explosive. The ability to 

predict this behavior is crucial to model properly the performance of 

the weapon primary stage. Failure of the primary will result in the 

failure of the entire device. Hydrodynamic testing of these mock 

primaries has always been an integral part of the design and test 

program. Facilities at both Los Alamos National Laboratory (LANL) 

and the Lawrence Livermore National Laboratory (LLNL) have been 

used to radiograph the imploded mock-primary at a single point in 

time during the implosion. These facilities, known as the FXR at LLNL 

and PHERMEX at LANL, are still used for hydrodynamic testing. 

Without UGTs, the codes used to model the primary stage will require 

even more detailed information on the primary's behavior. The Dual 

Axis Radiographic Hydrodynamic Test Facility is currently being built 

at LANL to provide two views of the implosion with the possibility of 

obtaining multiple times on one of the views. This is a significant 

improvement over the one-time/one-view (two dimensional) informa- 

tion available from current facilities. Analysis is currently under way to 

define exactly how much information is required to model accurately 

the dynamics of primary performance. The facility that would provide 

this detailed level of information is called the Advanced Hydrotest 

Facility. The requirements for this facility are currently being defined. 

Laser facilities (NOVA to be replaced by the National Ignition Facility) 

and pulse-power facilities such as PAGASUS and ATLAS are also being 

used to investigate implosion dynamics. None of these facilities can 

provide all of the information on a primary's performance--only its 

behavior up to and immediately prior to fissile material criticality. This 

information must be incorporated into the advanced computer codes 

which estimate the weapon's ultimate performance. 

5 . 3 7  



u.s. Nuclear Policy in the 21st Century 

During and  af ter  de tonat ion  of  the  weapon ' s  p r i m a r y  stage takes place, 

condit ions are achieved in the  weapon  which are t ruly  unique on earth.  

Tempera tu re s  and  mater ia l  densi t ies  result  in ex t remely  high energy 

densities. The behav ior  of  mater ia ls  in these  high energy-dens i ty  

condit ions can only be  s tudied in a nuclear  explosion. However  these 

high energy-dens i ty  regimes  can only be  approached  in certain types  of  

faci l i t ies--and then  only for  very brief  per iods  of  t ime  within the 

fract ion of the t ime  in which a nuclear  explosion takes place. The 

Nat ional  Igni t ion Facility, current ly  unde r  const ruct ion at LLNL, will 

provide  informat ion  on mater ia l  p roper t ies  (equat ions-of-s ta te  and  

opacity) and  mater ia l  behav ior  (hydrodynamics)  as well as radia t ion 

t r anspor t  tha t  can be in tegra ted  into compu te r  s imulat ion codes. In  the  

NIF,  the  energy  f rom an  a r ray  of  laser  b e a m s  is focused into a small  

cavity to genera te  very high energy densities.  This mach ine  was 

designed to produce  a sufficiently high energy densi ty to implode  a 

small  capsule of  deu te r ium- t r i t ium mater ia l  to ignit ion as in a p r i m a r y  

stage of  a nuclear  weapon.  This p h e n o m e n o n  in itself will allow the  

val idat ion of  some of  the aspects  of  the  weapon  compu te r  code 

pe r fo rmance  relat ing to p r i m a r y  ignition and  the rmonuc lea r  bu rn  as 

well as to tes t  the designers '  skills. This test  will provide useful da ta  

even though it cannot  s imula te  t he rmonuc lea r  b u r n  unde r  weapon  

conditions.  An al ternat ive pa th  to achieving these  high energy densit ies 

is being pur sued  at Sandia  Nat ional  Labora to ry  using a pu lsed-power  

machine.  Other  pu l sed-power  machines  at LANL are designed to 

genera te  pressures  re levant  to the  weapon ' s  p r i m a r y  stage and  to s tudy  

mater ia l  p roper t ies  and  behav ior  in that  regime. 

Finally, facilities are required  to invest igate the details of  mater ia l  

compos i t ion  and  behavior .  These  facilities include gas guns and  

particle accelerators  such as those  at the  I ~ s  Alamos  Neut ron  Science 

Center. These facilities will provide  critical in format ion  on mater ia l  

p roper t ies  and  aging. 

In  the  past ,  val idat ion of  the stockpile relied on in tegra ted  UGTs at 

the  N e v a d a  Tes t  Site. Today ,  a s s e s s m e n t s  l ead ing  to s tockpi le  
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certif ication mus t  rely heavily on exper iments  at a var ie ty  of  facilities 

tha t  provide  in format ion  on e lements  of  weapon  per formance .  This 

i n f o r m a t i o n  will be  i n t eg ra t ed  in n e x t - g e n e r a t i o n  des ign  codes  

current ly  be ing developed.  

The in format ion  archived f rom pas t  test  p rog rams  compr is ing  da ta  

f rom over  1,000 nuclear  tests  will serve as the  u l t imate  arbi ter  of  the 

SSP's ability to predic t  nuclear  weapon  per formance .  Although in 

m a n y  cases, certain data  are incomple te  or  non-exis tent ,  these  da ta  

were  der ived f rom tests  tha t  p roduced  measu rab le  yield. The  tools of  

the  SSP will u l t imately  be  tes ted  on their  abili ty to mode l  accurately 

these  pas t  events.  

Activities of the $$P 

To assure  the  nat ional  leadership  tha t  the  endur ing  stockpile cont inues  

to be  safe and  reliable and will pe r fo rm  as specified, the  DOE has  pu t  

in place a n u m b e r  of  formal  activities to evaluate systemat ical ly  

the  warheads  in the  stockpile. On top  of  the  s t andard  surveil lance 

p r o g r a m  tha t  inspects  s ample  warheads ,  an annua l  cer t i f icat ion 

p r o g r a m  requires  tha t  the  design labora tory  (i.e., the  lab originally 

responsible  for a par t icular  warhead  design) evaluate the  f indings of  

the  surveillance, and  re -examine  the  warhead ' s  status.  I n d e p e n d e n t  

evaluat ions  by  DoD also examine  the  integriW of the  stockpile.  

Based on the  results  of  these  evaluations,  the  Secretaries of  Defense 

and  Energy send a notice on the  s ta tus  of  the  stockpile to the  Pres ident  

each year.  

The dual reval idat ion process  represen ts  a fo rmal  certif ication of a 

warhead ' s  confo rmance  wi th  its required  mil i tary  characterist ics.  Two 

s epa ra t e  t e a m s  of w e a p o n s  exper t s ,  one  f r o m  each  l abo ra to ry ,  

independent ly  assess the  warhead.  These  review t eams  combine  new 

c o m p u t a t i o n a l  a n d  e x p e r i m e n t a l  i nves t iga t ions  wi th  s tockpi le  

surveil lance results,  predict ive analysis,  and  da ta  f rom pas t  nuclear  

and  non-nuc lear  tests. The  first  dual- reval idat ion effort  is now unde r  

way. The  W76 warhead  is being scrut inized by  an  Original Design 
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Team (LANL/SNL/New Mexico) and an Independent Review Team 

(l,LNL/SNL/California). The process is expected to last two to three 

years for each warhead design. 

In addition to the formal activities that seek to assure the integrity of 

the existing stockpile, certain elements of the stockpile are subject to 

upgrades and modifications. Two examples of such modifications 

include the W87 Service Life Extension Program and the conversion of 

the B61-Mod 7 air-delivered weapon to the B61-Mod 11 configuration. 

The W87 Service Life Extension Program incorporates design changes 

to enhance the structural integrity of the warhead. Engineering 

development is proceeding and includes a program of above-ground 

experiments and high-fidelity flight testing. LLNL is addressing the 

effects of the proposed design changes on the warhead's performance 

using the latest eomputationaJ models supported by the existing 

nuclear and non-nuclear test database and laboratory experiments. 

The W87 program is also serving as a model for life extension 

programs for other stockpile warheads. Experience gained in the 

W87 refurbishment will guide future life extension activities of 

other weapons. 

Replacement of the B53 with the B61-Mod 11 weapon has improved the 

inherent safety of the U.S. stockpile. The B53 air-delivered gravity 

bomb was the oldest weapon in the stockpile, and produced 

before modern safety features were developed. Conversion of the 

B61-Mod 7 to Mod 11s (both configurations are air-delivered) requires 

replacement of the radar nose and center case with a one-piece 

hardened steel nose and replacement of the parachute in the bomb's 

tail assembly with steel ballast parts and a drag flare to change the 

flight characteristics of the weapon. By modifying a small fraction of 

the existing B61-Mod 7 bombs, the DoD was able to retire the B53 from 

the stockpile while still meeting mission requirements. 

Teams from the production plants and the responsible laboratories 

(LANL and SNL/New Mexico) addressed and resolved the design 
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and  manufac tu r ing  issues early in the retrofi t  process.  They  m a d e  

extensive  use  of  c o m p u t e r - a i d e d  des ign sys t ems  to develop  the  

c o m p o n e n t  par t  designs and the produc t ion  processes  concurrent ly.  

They also def ined appropr ia te  qualification tests  and  analyses for 

certification of the  acceptabil i ty of  the  retrofi t ted warhead  and  its new 

delivery condit ions.  A n u m b e r  of  successful flight tests  conf i rmed tha t  

the modif ied  device will pe r fo rm as expected and  thus  can be  deployed 

as a B53 replacement .  

The conversion of the B61-Mod 7s to Mod l l s  demons t r a t ed  several 

aspects of  the Stockpile Stewardship Program.  In tegra t ion  of design and  

product ion  engineering was a crucial factor  in the  t imely complet ion of 

the effort. Because specialists with nuclear  test  and  weapon  design 

experience were available at bo th  the plants  and  in the  laboratories,  the 

B61 Mod 11 could be  certified and  put  into the stockpile in about  one 

year. In  the  past,  such an effort would have required two to three  years 

and  a UGT. The approach  appears  to be  p romis ing  as a templa te  for the 

ability to sustain the stockpile in the future. 

Mitigating SSP Risk 

The Stockpile Stewardship Program proposed  by the Adminis t ra t ion  is 

acknowledged to be  the m i n i m u m  credible p rog ram necessary to 

suppor t  U.S. national  security policy aims. I t  also underp ins  the C'rBT 

safeguards  offered by  the  Admin i s t r a t ion  as pa r t  of  the i r  CTBT 

rat i f icat ion initiative. The  r isk inheren t  in relying on ye t - to -be -  

developed technologies and  facilities is reflected in the  cautious r emarks  

of  officials responsible  for the program.  The SSP has  been  described as 

"credible but  not  assured" by  the DOE weapon  labs directors and "not 

wi thout  risk" by  the DOE Assistant  Secretary for Defense Programs,  the  

official with the p r imary  responsibil i ty for implement ing  the SSP. 

In  Congressional  t e s t imony  the  Directors of  the nat ional  weapon  

laborator ies  have indicated tha t  their  suppor t  for  SSP is condit ional  on 

the  p rog ram  being fully funded.  Concern abou t  the adequacy  of 

resources  for the  SSP has  s t imula ted  quest ions as to whe ther  the  
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current  SSP provides an adequate hedge against a failure of  the SSP as 

currently structured to meet  its objectives. Both Administrat ion policy 

and congressional direction call for a hedge against future changes in 

the arms control and international security environments.  Further, the 

DOE has been directed to retain a core intellectual competence in 

nuclear weapons technology and expertise, sufficient to design new 

weapons and return to full-scale nuclear testing if national policy so 

requires. Maintaining such a hedge is now a low priority within a 

restricted budget  and constrained policy environment  of the SSP. 

The need to modify existing weapon designs in some manner  is 

inevitable (consider the B61-Mod 11 case). Yet, the public rhetoric 

(concerning whether  the modification consti tuted a "new design") 

surrounding this p rogram has tended to obscure the intent to retain 

redesign and  conf igura t ion  flexibility if the ability of  the  U.S. 

government  to sustain nuclear deterrence so requires. 

Although the SSP includes a credible technical plan for enhanced 

surveillance and manufactur ing/ refurbishment ,  this element of the 

program is underfunded to permit  resource allocation to the higher 

priority assessment and certification program. As a result, the t ime 

required for bringing an operat ing product ion capability on line is 

being extended. Concern for the early funding of the assessment  and 

certification program of the SSP places other  elements of the SSP at 

risk. This risk can be mitigated with higher resource levels. 

Even if all these issues could be assured of  a solut ion and  a 

commi tment  to solve them, there exists the "window of vulnerability" 

inherent  to the SSP plan. The elimination of the nuclear testing option 

(and closed product ion facilities) 15 years before the fully functional 

SSP could be brought  on line has created the risk inherent  in the 

baseline SSP. The risk of  a failure of the SSP, from either a technical 

perspective or from a delay in its timely completion, is apparent.  These 

concerns raise the question of  how the SSP could be enhanced to 

mitigate the risk to national security inherent  in the SSP baseline. 
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Risk Reduction Strotegies 

Ultimately, SSP risk reduct ion strategies fall into three  categories: 

correct ing resource  shortfalls,  expanding the scope for  exper iments ,  

and  offsett ing necessary  reduct ion of the manufac tu r ing  complex 

by  ha l t ing  the  d i s m a n t l e m e n t  of  ce r t a in  w e a p o n s .  Addi t iona l  

resources  will be  needed to pe rmi t  the acquisi t ion of the technical 

capabil i ty in a t imely  m a n n e r  before  the exper ts  ret ire and  before  the  

weapons  aging process  overwhelms  the technical  capabil i ty to assure  

the de te r ren t  credibility of  the stockpile. Broadening the  scope of 

pe rmi t t ed  exper iments  to achieve a low level of  permiss ib le  nuclear  

yield allows the  ability to val idate  and  test  with less r i sk-prone  

e x t r a p o l a t i o n  to the  ac tual  w e a p o n  con f igu ra t i on  or  o p e r a t i n g  

env i ronment ( s )  of  the  stockpile weapons ,  and  to val idate  the  new 

tools for the  SSP. Constra ining d i sman t l emen t  increases the  "virtual 

r e m a n u f a c t u d n g  capabili ty" conta ined in a reserve stockpile dur ing 

the per iod that  new produc t ion  capabili t ies are being b rough t  on 

line and validated.  

• R e s o u r c e s :  T h e  SSP is underfunded.  Est imates  to fund fu l ly the  plan 

descr ibed in the  S t o c k p i l e  S t e w a r d s h i p  a n d  M a n a g e m e n t  P l a n  (the 

"Green Book") could require  up to $2 billion per  year  more  than  is 

current ly  reflected in the  budget ,  especially in the early years  of  

the p rogram.  Addit ional  resources  would allow parallel  pa ths  on 

technology deve lopment  and  aggressive ba lanced  approaches  to 

a s sessmen t  and  product ion,  exper iments  and  computa t ion ,  as well 

as industr ial  and  R&D facilities. An aggressive,  balanced,  and 

parallel  effor t  would reduce  bo th  technical  risk and  the t ime  

required to i m p l e m e n t  the p rogram.  The risk posed  by  the p rog ram 

resource shortfall  is tha t  imp lemen ta t ion  of the p r o g r a m  could be  

m a t e r i a l l y  de layed,  ex t end ing  the  w i n d o w  of  vu lnerab i l i ty .  

Additionally, the risk of  increased overall  p rog ram cost  could expose 

the SSP to fur ther  political vulnerabil i ty.  The p r o g r a m  could be  

delayed as a consequence of a resource shortfall  so long tha t  it will 

fail because  the expert ise  required  to val idate  the new sys tem will no 

longer  exist. Addit ional  resources  could accelerate the comple t ion  
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of  the  construct ion and  implementa t ion  of the  a s ses smen t  and  

val idat ion tools required to both assess current  p rob lems  in the  

stockpile and  later  to val idate  the funct ional  capabi l i ty  of  the 

product ion  complex.  The value of these tools will be  significantly 

d iminished if they  are not  imp lemen ted  before the  current  pool of  

exper ienced personnel  exit the labor  force. Moreover ,  addit ional  

resources  would  al low for  accelera t ion  of  the  s t a r t -up  of  the  

product ion  complex  and  appropr ia te  sizing to cope successfully 

with an emergency  weapon  rebuild initiative in the in ter im before  

the  advance  surveil lance technologies and  their  c o m p l e m e n t a r y  

produc t ion  complex  are validated.  Addit ional  resources at this t ime  

will also pe rmi t  an improved  apprecia t ion of  the  cost of  r isk 

mit igat ion in a CTBT envi ronment .  F rom a public policy perspect ive,  

doing so now is preferable  to a decision a future  Pres ident  would 

have  to make  to exercise the  " supreme  nat ional  interest" provis ion of  

the CTBT, should the SSP not  achieve its objectives. 

Increasing the scope of permitted experiments: Restr ict ions on the 

scope of pe rmi t t ed  exper iments  unde r  the  CTBT increase the  cost 

and  risk of  the SSP. Several reviews concluded that  b roaden ing  the 

scope to conduct  exper iments  within the SSP to include very low 

levels of  nuclear  yield (between 4 pounds  and  500 tons) would 

significantly mit igate  the risk of  failure in the SSP. Employing  the 

SSP's basel ine technology plus permiss ible  exper iments  with 4 

pounds  of nuclear  yield would increase confidence in the ability to 

rebuild aging weapons  and  allow certifiable stockpile rep lacements  

in some  ( though not  all) cases. Increas ing the yield in pe rmi t t ed  

expe r imen t s  to 500  tons  would p roduce  h igher  conf idence in 

several  aspects  of  weapon  safety, and  m a n y  issues of  ma in tenance  

and  assessment  of  the stockpile. While such an initiative is not  on 

the current  political agenda,  a recognit ion of  the impac t  of  such 

flexibility on the cost of  the SSP and confidence reposed  in the 

stockpile makes  the issue a per t inent  d imens ion  of the public policy 

debate  over  the C'rBT. 
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"V i r tua l  m a n u f a c t u r i n g " :  C u r t a i l i n g  t h e  p r o c e s s  of  w e a p o n  

dismantl ing is a low-cost means  of reducing near - te rm cost in 

manufactur ing complex readiness. Existing stockpile weapons are 

the only source of additional "proven" designs. The weapons in the 

inact ive  or  r e t i r ed  s tockpi le  t o d ay  cons t i tu te  the  only  high-  

confidence hedge against a loss of confidence in weapons  current ly  

in the stockpile. Moreover,  if national policy requires  additional 

weapon types, "retired, bu t  not  yet  dismantled" weapons are the 

least costly and most  responsive means  of  addressing a nat ional  

cont ingency.  For  example ,  if U.S. pol icy r equ i r ed  an ea r th -  

penetra t ing nuclear  weapon,  a nuclear artil lery round  (one designed 

to  ope ra te  when  l au n ch ed  f rom an ar t i l le ry  tube)  could be 

suitably modified to serve in this role. Similarly, if national policy 

so required,  a low yie ld / low-res idual - radia t ion design may  be 

applicable to a biological agent destruct ion mission. 

New Design Capability 

The DOE SSP maintains the core intellectual capability for  new design 

as a byproduct  of its stockpile main tenance  program. The intellectual 

skills necessary for surveying, assessing, refurbishing, and certifying 

the stockpile are fundamenta l ly  related to unders tanding the in tended 

purpose  of the weapons in the stockpile. The stewardship program 

therefore  must  maintain expertise and competence  in the theory  and 

practice of  nuclear design. 

However,  without  ongoing programs focused on actually developing 

and certifying new designs, the overall s tewardship program will fail to 

develop an adequately flexible, robust,  and responsive nuclear  weapon 

design program. An example of this is that  weapons are being ret i red 

and dismantled today without  a rigorous assessment  of  their  value to 

addressing design needs in the future. 

Effective deterrence potential  requires the ability to respond swiftly 

with a wide range of potential  applicat ion/targets ,  including hard  and 

deep ly  b u r i e d / h a r d e n e d  targets ,  the  de s t ruc t i on  of biological  
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a n d  chemica l  w e a p o n s  a n d / o r  the i r  c o m p o n e n t s ,  and  miss i le  

defense. Additionally, warheads  m u s t  be able to be  redes igned to 

adapt  to evolving p la t forms  and  envi ronments .  To minimize  the need 

to re turn  to nuclear  test ing to mee t  these  requirements ,  full advantage  

should  be  t aken  of exist ing designs,  componen t s ,  and  weapons .  

The Uni ted States has  a l ready d i smant led  some  weapons  that  have  

credible utility in the future  and  tha t  could not  be r emanufac tu red  with 

full confidence wi thout  unde rg round  testing. 

An enhanced  SSP would assure  tha t  a core reserve of all existing 

weapons  be  re ta ined and  an active design, development ,  and  pro to type  

p rog ram  be  init iated for  several  new sys tems while the  current  cadre of  

experts  with design and  test  experience are still available. This activity 

would help identify the critical issues in new design challenges and 

identify what  capabili t ies and ma te r i a l s / componen t s /p roces se s  mus t  

be  re ta ined to main ta in  a credible design and  deve lopments  capability. 

A new design capabil i ty is also impor t an t  for sustaining the SSP's 

h u m a n  capital. New ent ran ts  into the SSP need to sha rpen  and  sustain 

the skill-set necessary  to manage  the stockpile effectively. This can be 

accompl ished by suppor t ing  a susta ined "new design" effort  within the  

scope of  the SSP. 

As with nuclear  testing, nuclear  design is a critical hedge capabil i ty tha t  

should be  incorpora ted  into and  main ta ined  within the  SSP. During the 

Cold W a r  the  process  of  developing new weapon  designs sus ta ined the 

cadre  of  experts  for half  a century.  Indeed,  no area  of  science and  

engineer ing can be  self-sustaining in the absence  of an oppor tun i ty  for 

scientific inquiry able to produce  new designs. 

Maintaining the Ability To Test 

Nuclear  test ing is the only proven  approach  to providing the highest  

confidence in the safety, reliability, and  pe r fo rmance  of  the  U.S. 

stockpile. Even if successful, SSP cannot  achieve the same  level of  

confidence in weapon  design or  weapon  modificat ion,  r e fu rb i shment  
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or remanufactur ing that  was obtained when UGTs were authorized. A 

capability to resume full-scale nuclear testing is the only credible hedge 

to a failed SSP or  a crisis that  SSP is not  designed to address, such as a 

need for a fundamental ly  new design or a need to achieve significantly 

higher safety standards.  

The current  implementat ion of  the SSP is designed to maintain a 

three-year  readiness-to-test  status. The readiness program is based 

upon the core capabilities of the SSP stockpile maintenance  p rogram 

that  supports  the core intellectual capabilities of the weapons design 

p rogram and the core experimental  capabilities of the subcritical 

experiment  p rogram at the Nevada Test Site. In addition to this core 

stewardship program, there will have to be a p rogram to archive test 

operation records and retain critical nuclear testing equipment  and 

facilities. In  fact, there is virtually no active program in operations 

readiness directed at a t ime-certain readiness status. 

The U.S. Senate called for one-year  test readiness status in its advice 

and consent  to the ratification of the START II treaty. This readiness 

status has been rejected by the Adminis t rat ion as too costly in the 

current  budget-const ra ined SSP even though compliance with the 

Senate s tandard  could be achieved with approximately a 2 percent  

increase in SSP funding. Achieving a s tandard of  one year to test 

readiness  would  no t  only provide  a real hedge  for sus ta ined  

stewardship, it would magnify the effectiveness of the deterrent.  

Nuclear testing remains the cheapest  way to maintain the stockpile, the 

most  rapid means of either building up or reducing the stockpile, and 

the clearest way to show the U.S. commi tmen t  to a unquest ionable 

deterrent. The cost of maintaining real test readiness is small in 

comparison to the SSP. Doing so is not  without  risk, however, in an 

environment  of  an inadequately funded SSP. A requirement  to finance 

a test readiness p rogram if other SSP activities were under funded  

could magnify the risk of emergence of an undetected aging problem in 

the stockpile. 
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The CTBT Safeguards 

The role of  pos t - t rea ty  negotiat ion "safeguards" has  a difficult history. 

The  CTBT approval  by  the  Cha i rman  of the Jo in t  Chiefs of  Staff, the 

DOE, and the Directors of  the  weapon  laborator ies  is condit ional  upon  

a set of  nat ional  CTBT safeguards.  The a t t achmen t  of  safeguards  to 

strategic a rms  control  ag reements  has not  been  effective in the past.  

The "test readiness"  safeguard m a d e  in connect ion with the ratification 

of the Limited Test  Ban Treaty  of  1963 was eventual ly underfunded,  

then  ignored. A similar  fate has  befal len "safeguards" reflected in 

the  legislat ive h i s to ry  of  the  Senate  ra t i f ica t ion of  the SALT I 

ag reement  in 1972. 

Nevertheless,  widespread  ag reemen t  on and  implemen ta t ion  of  a 

set  of  safeguards  could significantly diminish the risk to a gradual  

d iminut ion  in the quality of  deterrence  if the credibili ty of the  nuclear  

stockpile declined. In  an env i ronment  where  accelerated prol i ferat ion 

of  WMD and their  means  of  delivery appears  inevitable,  widely 

suppor ted  stockpile safeguards  could contr ibute  to the ability of  the  

United States to susta in  deterrence  in a th rea t  env i ronmen t  quite 

unlike the bipolar  world of  the Soviet-American compet i t ion  

While the SSP is a necessary  d imens ion  of a safeguards  p rogram,  

its inherent  risk makes  it insufficient for purposes  of  sustaining 

deterrence.  Funding and  implementa t ion  of  addit ional  safeguards  are 

needed  to offset the  inherent  r isk in the s t ructure  of the existing SSP. 

Addit ional  safeguards  could include some or all of  the following: 

• Mainta ining inactive stockpiles until  manufac tu r ing  is proven;  

• No fur ther  weapon  d i sman t l emen t s  until SSP is proven;  

Delay of  the entry  into force of  the CTBT until t r i t ium product ion  is 

unde r  way to provide confidence tha t  a reliable source is available to 

sustain the  stockpile; 
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• Increase  the  scope of  pe rmi t t ed  experiments; 

• Full-scale test  readiness  exercise every five years;  

• Removal  of  legislative restr ict ion on low-yield nuclear  tes t ing before  

ano ther  na t ion  conducts  tests.  

Inst i tut ional izing these  and  s imilar  safeguards  could have a const ruc-  

tive impac t  on the  incentives for prol i ferat ion in the  potential ly dan-  

gerous  early decades  of  the  21st Century.  Inst i tut ional izing the resolve 

of  the  Uni ted States to use its nuclear  pos ture  to susta in  de ter rence  in 

the absence  of  nuclear  testing, might  const ra in  the prol i fera t ion 

impulse,  which otherwise  appea r s  dest ined to be  one of  the mos t  dan-  

gerous  d imens ions  of  the  future.  

Resources 

An endur ing  i rony of a r m s  control  a r r angemen t s  has  been  tha t  they 

t end  to increase costs, at least  in the shor t -  and  m e d i u m - t e r m .  This  

is the  ease with respect  to sustaining a safe and  reliable nuclear  

weapon  stockpile in the  absence  of testing. The smal ler  stockpile 

occasioned by  the implemen ta t ion  of a rms  control  a r r angemen t s  and  

the  fundamen ta l  change in the in ternat ional  securi ty env i ronmen t  

have  pe rmi t t ed  substant ia l  downsizing of the ent i re  nuclear  weapons  

complex.  However ,  creat ing a technical  capabi l i ty  to susta in  perpe tua l  

confidence tha t  approaches  the  confidence in the  safety and  reliability 

of  the  stockpile possible  when  UGTs were  author ized is costly. 

The DOE Defense P rog ram (DP) budge t  peaked  in the  mid-1980s  at 

near ly  $10 billion, driven by  bo th  new deve lopmen t  and  product ion  

costs. However ,  the average DP expendi ture  over  four decades  has  

been  $5 to 6 billion per  year  in FY98 cons tant  dollars. The  SSP budge t  

is current ly  $4.5 bill ion and  is ant ic ipated to r emain  at this  level in 

nomina l  t e rms  (i.e., declining expendi ture  in real t e rms)  for as long as 

a decade--wel l  be low historical  experience.  
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The SSP budget  is domina ted  by programmat ic  efforts that  are 

indifferent to whether  UGTs are permit ted or not. Of the $4.5 billion 

SSP budget,  $2 billion is required to maintain the manufactur ing base 

(i.e., stockpile management  functions), while an additional $2 billion 

is required for maintaining the core assessment  and certification 

capabil i t ies (i.e., s tockpile s tewardship) .  The inc rementa l  cost  

associated with the effort to sustain stockpile confidence without UGTs 

is approximately $500  million per year. This incremental  figure 

finances the new activities, diagnostic and assessment technologies, 

and facilities needed  to d e m o n s t r a t e  stockpile assessment  and 

certification in the absence of full-scale nuclear testing. Of the $500 

million incremental  annual  cost for the SSP to cope with the absence of 

testing, approximately $200  million is required for new experimental 

facilities, while the remaining $300  million is to accelerate the 

acquisition of advanced computat ional  capabilities. Unknown future 

cost increments  may arise as a consequence of  a need to develop new 

diagnostic, assessment,  and experimental facilities to unders tand the 

impact  of  extreme aging phenomena  on stockpile safety, reliability, and 

performance.  The $500 million incremental  cost of file SSP for an 

environment  of  no testing can be contrasted with a $200 to $300 

million annual cost o f a  UGT program of 10 to 15 tests per year. Testing 

is likely to always be less costly than seeking to sustain the stockpile 

through the SSP. 

The structure and content  of the SSP has been described elsewhere in 

this paper. There are othcr  costs likely to emerge in the long run 

concerning the modernizat ion of delivery systems, the command-and-  

control system, and related costs of operating the nuclear deterrent  

force that  will eventually require recapitalization. While this is not a 

near- term requirement,  the cost of doing so has not been reflected in 

long-term R&D and procurement  planing. While the heavy bomber  

force is subject  to p ro t rac ted  service life extension,  of greater  

concern is the ballistic missile delivery systems. Specially configured 

submarines  have a service life of 20 to 25 years, which is difficult to 

extend significantly. Ballistic missiles, bofla land- and sea-based, can be 
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remanufac tured .  However ,  the  design of the  existing missiles reflected 

Cold War  priori t ies tha t  are not  likely to be reflected in pos t -2020  

requi rements .  Without  a t t empt ing  to be  specific, the  recapital izat ion 

of  the  nuc lear  del ivery sys tems  of  wha teve r  the  force s t ruc tu re  

r equ i rements  are at the t ime will require the inves tment  of  DoD funds 

tha t  is not  current ly  reflected in resource  planning.  

Uncertaint ies  prevail,  especially in the long- term,  concerning the 

resource requ i rements  of  stockpile s tewardship.  As noted,  the p r o g r a m  

current ly  unde r  way will come into opera t ion  as mos t  of  the U.S. 

nuclear  weapon  stockpile will pass  its design life expec tancy- -20  years.  

Models  of  aging p h e n o m e n a  for weapons  of 10 or m o r e  years  beyond  

their  design life do not  exist, which creates uncer ta in ty  abou t  the 

physical p h e n o m e n a  that  will place stockpile safety and  reliability at 

risk. Stockpile surveil lance m a y  eventual ly  require  new diagnostic  

technology yet to be  invented.  Similar  uncer ta int ies  with a t t endan t  

r e sou rce  imp l i ca t ions  could affect  the  r e f u r b i s h m e n t  a n d  

remanufac tu r ing  process,  as well as o ther  e lements  of  the weapons  

R&D and manufac tu r ing  complex.  

Whi le  the  t h r e s h o l d  at  which  c u m u l a t i v e  unce r t a in t i e s  a b o u t  

weapon  safety and  reliability would require  the Uni ted States to 

r e sume  UGTs has  not  been  established,  the political inhibi t ions to 

doing so could be  significant.  As a consequence,  focusing m o r e  

resources on replicating a confidence level approach ing  tha t  available 

with UGTs is the mos t  likely outcome.  The level of  the incrementa l  

resource r equ i remen t s  cannot  be  es t imated  at this  early stage, bu t  such 

costs could be  significant. 

DoD-DOE Resource Competition 

The Budget  I m p o u n d m e n t  and  Cont ro l  Act of  1974 i m p o s e d  a 

r equ i rement  for funct ional  allocation of resources  within the  Federal  

budget .  As a consequence,  a n u m b e r  of nat ional  defense-re la ted  

funct ions are included a long  with DoD mil i tary expendi tures  for  

resource  al location purposes .  The functional  categories (in this case, 

. . . . . . . . . . . . . .  5 . 5 1  
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Budget Function 050, National Defense) are subject to firm limitations 

on Outlays and Budget Authority. DOE nuclear weapon program 

expenditures are incorporated in the 050 Budget Function, thereby 

creating a non-zero sum game between the two Departments.  The DOE 

component  of the 050 function is less than 5 percent  of the total, but  

constitutes more  than 12 percent  of the DoD investment (RDT&E + 

procurement)  accounts. The high fixed-cost componen t  involved in 

sustaining the safety and reliability of the nuclear weapon stockpile 

makes it more  difficult to manipulate  the nuclear weapons program 

BA/O than is the case for DoD military expenditure. 

These circumstances could produce a long-term risk to the resource 

base to support  the nuclear deterrent.  The political imperative of  

support ing the nuclear weapons program as the Congress moves 

toward addressing the ratification of the CTBT has tended to obscure 

longer term resource issues since the SSP is appropriately funded in 

the short  term. It remains to be seen whether  a future DoD-DOE 

resource competi t ion within the 050 Budget Function will encounter  

the kind of  struggle that  has adversely affected the intelligence 

communi ty  in the post-Cold War  resource environment.  

Resource  Al loca t ion  Decis ion Process  

The reorganization of the Office of the Secretary of  Defense (OSD) 

proposed in November  1997 seeks to promote  management  and cost 

efficiencies in OSD by reducing the number  of  offices and personnel  

reporting to the Secretary. As a consequence,  extensive consolidation 

has been proposed,  which decouples the DoD nuclear  weapons  

p rog ram leadership f rom a direct  repor t ing relat ionship to the 

Secretary of Defense. 

Although the nuclear deterrent  remains a "supreme national interest" 

of the United States, this does not necessarily translate to centrality in 

bureaucrat ic  terms. The direct reporting relationship to the Secretary 

in the DoD nuclear weapons establishment (including the Nuclear 

Weapons Council) will be sharply curtailed. The impact  on the resource 
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allocation process  is yet  to be  tested.  However ,  the  lengthening of 

the  bureaucra t ic  dis tance be tween  the  Secretary  and  DoD officials 

concerned  with nuclear  weapons  issues bodes  ill for  a resource  

allocation process  tha t  will directly engage the  Secretary.  This  process  

is likely to be  paral leled b y  a s imilar  dis tancing of  un i fo rmed  officers in 

the  JCS and Service c o m m a n d  chains as well. The  cumulat ive  effect of  

the reorganiza t ion  is likely to change the  resource  al location decision 

p rocess  s ignif icant ly  f r o m  its Cold W a r - e r a  mode l .  Senior- level  

DoD involvement  in the  nuclear  weapons  p r o g r a m  will be  d imin ished  

fur ther  if the direct  repor t ing  re la t ionship is changed  Although the  

resource  allocation process  for  the  nuclear  weapons  p r o g r a m  rema ins  

an  in teragency one  due  to the  divided responsibi l i  W for  execution of 

the  p r o g r a m  with the  D e p a r t m e n t  of  Energy,  the  government -wide  

decision process  r emains  unclear.  There  is no evidence tha t  the  White  

H o u s e  role in dec i s i on -mak ing  will be  d i rec t ly  a f fec ted  b y  the  

organizat ional  changes  in the  D e p a r t m e n t  of  Defense. The stabil i ty in 

the White  House  role m a y  reflect the impac t  of  bo th  its s ta tu tory  

m anda t e s  and  its policy perspective,  which holds the "main tenance  of  

a safe and reliable nuclear  stockpile to be  a sup reme  nat ional  interest  

of  the Uni ted  States." 
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