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Figure 4:  Inventory of Non-Strategic Nuclear Weapons 

 
The charts above illustrate the limited types of nuclear weapons that remain to fulfill a 
diverse collection of missions. 
 
  

Considerations for Further Nuclear Reductions 
  
 
As future reductions are considered, protecting the ability to manage risk and respond to 
a range of unforeseen events should be a fundamental goal.  At present, the U.S. 
nuclear force is sustained by the smallest stockpile of nuclear warheads since the 
Eisenhower administration, a research and warhead production infrastructure that has 
not been fully functional for 20 years, aging nuclear weapon systems that were designed 
during the Cold War, an industrial base for ballistic missiles that is operating at a minimal 
level of sustainment, and a relatively small number and limited mix of weapon types, 
delivery vehicles, explosive yields, and warhead designs.  Nevertheless, a degree of 
flexibility and resilience remains inherent in an operational triad of strategic nuclear 
forces that is complemented by a small non-strategic nuclear arsenal.  By design, the 
Moscow Treaty preserved the triad and a strategic nuclear force structure with some 
capacity in excess of that needed to deploy 2,200 Operationally Deployed Strategic 
Nuclear Warheads (ODSNWs).  For the near term, this hedge capacity, together with a 
reserve of non-deployed warheads, provides a degree of resilience even in the absence 
of a fully operational and responsive infrastructure. 
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Preserving this remaining flexibility and resilience while also reducing nuclear forces will 
be a challenge.  The Secretary of Defense Task Force on DoD Nuclear Weapons 
Management expressed concern that the two remaining non-strategic nuclear weapons 
will face end of life in less than a decade, and the services have failed to implement 
timely replacement programs.  The task force also noted similar, but longer-term 
concerns with elements of the strategic nuclear triad.18  In the future, defense planners 
looking for further nuclear weapon reductions will face complex decisions as they also 
consider the need to manage risk, provide options for the president, and hedge against 
future technical and political challenges.   
 
Differing Reduction Pathways – Differing Types of Risk 
  
In general, there are two ways to approach nuclear reductions (other than “starting over” 
with a fundamental redesign and modernization for a smaller, more flexible and efficient 
force): 
 

• Retire one or more nuclear weapon delivery systems. Or, 
 

• Retain a diverse mix of nuclear weapon capabilities – but reduce the number 
of weapons of some or all types. 

 
This next section examines aspects of flexibility and resilience for each approach. 
 

Reductions That Eliminate One or More Type of Nuclear Weapon 
 
In general, reductions that eliminate an entire type of weapon delivery system can 
appear attractive because this approach typically provides greater cost savings than 
reducing total quantities, while retaining each type of weapon.  Complete elimination of a 
weapon type can permit the closure of a base or support facility.  Savings would accrue 
from the elimination of recurring costs for operations and maintenance as well as 
periodic upgrades and replacement at end of life.  For example, during the 2006 
Quadrennial Defense Review DoD leaders decided to retire all Advanced Cruise 
missiles (ACMs) and apply the savings to develop a precision-guided conventional 
weapon for the Trident II missile.  This change was judged acceptable because another 
nuclear-armed, air-launched cruise missile (the ALCM-B) existed in the arsenal. 
 
However, the current U.S. nuclear force can no longer absorb the elimination of an entire 
weapon type without adversely affecting flexibility and resilience.  Significant flexibility 
constraints would result from fewer options available for consideration by the president.  
Both flexibility and resilience would be adversely affected by the decreased total 
capacity of the remaining force. 
 
Since the U.S. nuclear force has been reduced to a collection of one-of-a-kind weapon 
systems, each with unique attributes, the complete elimination of a weapon system 
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could undermine the U.S. ability to assure allies and deter adversaries.  Consider the 
potential implications of the following options that eliminate a type of nuclear weapon: 

 
• Eliminate all MMIII ICBMs.  These weapons are dispersed in hardened silos 

across several states.  A high percentage of these missiles are maintained on 
day-to-day alert status.  Elimination of all ICBMs would enable a determined 
enemy to destroy the remaining nuclear weapon bases in the United States 
with a small-scale preemptive strike.  If an enemy found a way to disrupt 
communications to at-sea SSBNs or to find and destroy the small number of 
SSBNs deployed on a daily basis, the assured response capability of the 
United States could be neutralized.  The risk here is that all remaining 
prompt, long-range offensive capability would reside in a single type of 
weapon system—Trident II SLBMs.  If a reliability problem occurred in the 
Ohio Class SSBN or its strategic weapon system, the Trident II missile, or the 
nuclear warheads, no alternative would be available—i.e., the force posture 
would not have the inherent resilience to adjust to the reliability problem. 

 
• Eliminate all SSBNs (and SLBMs).  As long as the oceans hide what lies 

below the surface, the ballistic missile submarine force provides a secure, 
survivable nuclear response capability.  If the sea-based leg of the nuclear 
triad is eliminated, the only prompt response nuclear option available to the 
president would be with ICBMs.  For some potential target locations, a 
ballistic flight path from an existing ICBM field to the target would require 
overflight of Russia – a risk the president may wish to avoid in some 
situations.  Currently, SSBNs provide alternative flight profiles to those from 
fixed ICBM sites.  Additionally, without the SSBN force all remaining U.S. 
nuclear response capabilities would be land-based and vulnerable to attack.  
For this option, as in the option above, no prompt, long-range offensive 
capability would be available should a reliability problem occur with MMIII 
missiles. 

 
• Eliminate the nuclear delivery role of penetrating bombers (B-2s).  

Currently, these aircraft provide the only means of delivery for strategic 
nuclear gravity bombs, including the B61-11, the earth-penetrating nuclear 
weapon.  Potential enemies are developing counter-stealth air defensive 
capabilities and elaborate underground facilities to protect key assets.  The 
ability to hold at-risk these highly valued, protected assets is likely to be 
important for deterrence in some situations.  Nuclear gravity bombs currently 
provide a diverse range of explosive yield options not available in any other 
nuclear weapons in the U.S. arsenal.  Loss of the B-2 nuclear mission would 
deprive the president of important options, including the ability to threaten key 
underground assets that adversaries seek to protect and the ability to limit 
collateral damage by using lower explosive yields.  Elimination of the only 
U.S. stealthy, nuclear-capable, penetrating bomber could also free 
adversaries to shift resources from defensive technologies to counter B-2 
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stealth capabilities and invest these resources for other military missions.  In 
this case, flexibility would be adversely affected as the president would no 
longer have the option to employ earth-penetrating nuclear weapons to 
defeat certain targets. 

 
• Eliminate the nuclear delivery role of stand-off bombers (B-52s) or 

eliminate its stand-off weapon (the ALCM).  This capability currently 
complicates enemy planning in that ALCM missiles have a range of over 
1,000 miles, can be routed around enemy defenses, and can penetrate deep 
inside a country.  These missiles provide unique options for fusing as well as 
explosive yields not available on ballistic missiles.  If this capability is 
eliminated, the bomber force would be less resilient against advances in 
enemy air defenses and the United States would have very few low-yield 
options—again reducing flexibility. 

 
• Eliminate all dual-capable aircraft.  Dual-capable aircraft (DCA) are 

currently the only nuclear delivery platform that supports the nuclear burden-
sharing mission of the NATO Alliance.  If the United States eliminated this 
capability both flexibility and resilience would be degraded:  DCA almost 
certainly would never be returned to Europe, the United States would have no 
deployed non-strategic nuclear capabilities, and NATO’s ability to adjust its 
nuclear weapon posture and demonstrate resolve in response to changed 
threat circumstances would be limited severely.   

 
• Eliminate all TLAM/Ns.  This sea-launched cruise missile is capable of being 

deployed aboard some attack submarines, but it is not routinely deployed.  
These missiles could be deployed to threatened regions to signal resolve and 
provide a survivable, on station, regional nuclear response capability.  Some 
allies covered by the U.S. nuclear umbrella have expressed support for a 
deployable U.S. nuclear weapon capability that does not need to be based 
ashore and can remain on station in their region for an extended timeframe.  
Elimination of all TLAM/Ns would remove this unique sea-based option from 
those available to the president. 

 
Each nuclear draw-down option that completely eliminates a type of nuclear weapon 
results in easily identified drawbacks.  Elimination of a unique capability would reduce 
the range of deterrent threat options available to the president in a crisis.  Elimination of 
any of the legs of the strategic nuclear triad would significantly reduce the overall 
capacity of the strategic nuclear force, and most of the reductions examined above 
would make the overall U.S. nuclear force more vulnerable to preemptive attack or 
countermeasures.  In addition, it is impossible to know in advance which U.S. nuclear 
weapon capabilities will be critical for deterrence or assurance in future contingencies.  
When the number of U.S. weapon types has already been reduced so significantly, 
eliminating an entire system carries the risk of seriously degrading the flexibility and 
resilience necessary for deterrence and assurance in the future. 
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Reductions That Retain a Mix of Nuclear Weapon Capabilities but Cut the 
Quantity of Each Type 

 
This approach to reductions would seek to preserve the current portfolio of nuclear 
weapon delivery systems and, instead, reduce quantities of one or more weapon 
systems.  This approach would forfeit the potential cost savings from elimination of a 
complete type of weapon.  Some recent nuclear force reductions appear to have 
embraced this approach.  For example, four of the 18 Ohio-class SSBNs were 
withdrawn from nuclear missions in 2002.  Additionally, following the 2006 Quadrennial 
Defense Review (QDR), 50 of the 500 MMIII missiles and over half of the inventory of 
ALCMs were retired.19 
 
Each of these cuts, however, necessitated an increase in the number of warheads on 
remaining elements of the strategic nuclear force.  The resulting higher warhead load 
per delivery vehicle and smaller overall force structure reduced the hedge potential and 
limited the ability to adjust warhead loading among the legs of the triad.  Consequently, 
these cuts limited the overall resilience of the force. 
 
Continued nuclear reductions that seek to preserve the resilience remaining in a diverse 
set of weapon types by “salami-slicing” the force,  if taken too far, will reach a point at 
which the per-unit cost for operations and support of one or more legs of the force will 
become extremely expensive.  Consider, for example, recent proposals to reduce the 
strategic nuclear force to about 1,000 deployed warheads.  This level is the target of 
numerous proposals20 for nuclear reductions and illustrates the risks associated with 
going “too far” down with this approach.  One detailed proposal in early 2009 was 
developed by a working group supporting the Strategic Posture Commission.21  This 
working group examined various options for the nuclear force posture, including a force 
of about 1,000 total deployed warheads (strategic and non-strategic).  The working 
group recommended retaining all three legs of the strategic nuclear triad as well as a 
small inventory of non-strategic nuclear weapons.  For a force of 1,000 total deployed 
nuclear warheads, this approach led to a nuclear force composed of: 
 

• SSBNs:  12 total SSBNs (of which 10 would be deployable and two would be 
in overhaul); for each deployed submarine only 18 of the 24 missile tubes 
would be dedicated to nuclear weapons.  The remaining six missile tubes 
could either be deactivated or modified to launch conventional weapons.  
Each submarine would carry 54 nuclear warheads (an average of three 
warheads per missile). 
 

• ICBMs:  150 MMIIIs, each loaded with a single warhead. 
 

• Bombers:  13 nuclear-dedicated B-2s, capable of being armed with nuclear 
gravity bombs.  (No B-52s; no air-delivered cruise missiles.) 
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• Non-strategic nuclear weapons: sufficient in number (about 200) for forward 
deployment for deterrence and assurance. 

 
This proposed force posture will be examined below to illustrate potential risks 
associated with this approach to deep nuclear reductions.  
   
Consider the SSBN force in this example.  Deploying only 54 nuclear warheads per 
submarine would result in an operational deployment efficiency of only about a quarter of 
the design capacity of these expensive weapon systems (SSBNs armed with SLBMs).22  
This might be sustainable for a limited period of time.  But sustaining Navy and 
congressional support for such a force posture at 25 percent efficiency over the long 
term may prove difficult.  SSBNs have a limited service life and the Navy will have to 
commence work very soon in order to design, produce, and begin deploying a next-
generation SSBN by 2028.  In a constrained fiscal climate, national leaders are unlikely 
to be willing to commit large sums necessary to build a replacement submarine force of 
a similar number, capacity, and apparent low efficiency.  A more efficient approach 
would be to build fewer next-generation submarines and design each submarine to carry 
fewer missiles and more warheads per missile.  The logic outlined below implies that the 
Navy could be compelled to consider a smaller, more efficient force structure. 
 

• With fewer SSBNs, the Navy would experience a challenge in sustaining a 
professional cadre of operators and providing its personnel with an attractive 
and challenging career path (a challenge similar to that for the ICBM force 
discussed in the Secretary of Defense Task Force Report on DoD Nuclear 
Weapons Management). 

 
• Fewer total SSBNs means fewer submarines at sea (and survivable). An 

adversary’s challenge of tracking and destroying a few, high-value SSBNs 
could still be very difficult but the potential risk for the United States would 
increase (i.e., more eggs in fewer baskets).   
 

• Also, resilience would be affected.  More warheads per missile would mean 
less “hedge capacity” that could be used in cases in which another leg of the 
strategic nuclear triad experiences a reliability problem or in which the threat 
environment compels the president to order an increase in the level of 
operationally deployed warheads. 

 
With fewer ballistic missile submarines, the Navy could naturally seek further efficiencies 
including consolidating all SSBNs at a single base.  This would create additional 
problems: 
 

• Home-porting all SSBNs at a single base and requiring all SSBNs to transit a 
predictable route (channel) for exit and entry from that base seems to pose 
an unacceptable degree of operational risk.  A determined adversary could 
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be emboldened to try to interfere with and perhaps block submarine 
operations and communications during a critical time. 
 

• Abandoning two-ocean SSBN basing could weaken deterrence of some 
adversaries.  For example, Chinese officials have written that basing SSBNs 
with D-5 missiles in the Pacific was taken seriously as a message to deter 
China’s growing military force.  Eliminating the SSBN base in Bangor, 
Washington could be perceived by China as an indication that the United 
States was focusing its deterrence attention in the Atlantic and ceding the 
Pacific to Chinese influence.   

 
• Abandoning two-ocean SSBN basing could also undermine assurance for 

some of the approximately 30 allies currently protected by the U.S. nuclear 
umbrella.  Many of these allies place high value on U.S. SSBN patrols in their 
region. 

 
o For example, Japanese officials would likely be alarmed at the 

prospect of terminating U.S. SSBN patrols in the Pacific.   
 

o Similarly, abandoning the east-coast SSBN base at Kings Bay, 
Georgia, could cause NATO allies to question the long-standing U.S. 
commitment to nuclear deterrence for NATO.  U.S. commitments to 
the NATO deterrence mission have historically been backed by the 
commitment of SSBNs as well as non-strategic nuclear forces 
deployed to Europe.  In addition, the United Kingdom depends on the 
SSBN base at Kings Bay to provide support for their SLBMs. 

 
Survivability also would be a concern for the illustrative force structure discussed earlier.  
For the current nuclear force posture with 450 ICBMs, an adversary would need a large, 
preemptive nuclear strike to try to neutralize the land-based elements of a U.S. strategic 
nuclear capability.  However, for the proposed force of only 150 ICBMs, the challenge for 
an adversary appears significantly less daunting than at present.  Continued heavy 
reliance by Russia on land-based strategic rocket forces could pose a credible threat to 
this smaller U.S. ICBM force.  Should U.S. SSBN operations be reduced to a single base 
or an adversary find a way to track and disable the small, deployed U.S. SSBN force, a 
preemptive first strike against U.S. forces might seem to hold promise in a severe crisis.  
This is a condition that must be avoided. 
 
Nuclear reductions as illustrated in this example involving salami-slicing could initially 
preserve capacity sufficient to support an upload hedge capability that could 
approximately double the number of operationally deployed warheads.  This assumes 
that a ready reserve of non-deployed warheads would be sustained and periodically 
modernized or that the warhead infrastructure was functional and responsive enough to 
produce new warheads when needed.   However, the illustrative force appears to be a 
relatively inefficient way to deploy 1,000 warheads and may be difficult to sustain.  Over 
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time, the remaining nuclear weapons would likely become increasingly consolidated on a 
smaller force.  Resilience would be degraded, initially from a reduced hedge capacity 
which, over time, would likely be reduced further through consolidation and cost-saving 
measures as well as from atrophy of infrastructure capabilities. 
 
While future nuclear reductions need to be done in a manner which preserves flexible 
response options and the resilience necessary to respond to unforeseen developments 
and adjust to evolving requirements, the nuclear force posture must also be sustainable.  
A force posture cannot be resilient for long if the expertise and industrial base to 
operate, maintain, plan, develop, and manufacture cannot be sustained.  Thus, 
sustainability issues also should be a primary concern in considerations of future nuclear 
reductions. 
  

Sustainability 
  
 
As the nuclear force is reduced in size and diversity, the long-term sustainment of the 
force and the supporting infrastructure must also be considered.  In the past, that was 
not the case.  Sustainment was a natural by-product of a large and technologically-
advanced nuclear weapons force.  This force was valued highly by national leadership, 
was modernized routinely, and provided viable career opportunities for military 
personnel.  Modernization, in turn, provided the flywheel to sustain industries that were 
ready to develop and produce the next generation of weapons.  This activity fueled a 
demand for skilled personnel—in the uniformed military, civilian industry, and 
government. 
 
In the current environment, the readiness of the military and industrial base (both civilian 
and government-owned) to respond to emerging challenges can no longer be taken for 
granted.  According to one commentator, an “anti-industrial” trend has swept across the 
United States.  As evidence, this commentator states: “Since 1987, manufacturing as a 
share of our gross domestic product has declined 30 percent.  Once the world’s leading 
net exporter, we have become the world’s leading net importer.”23 
 
The defense industry appears to reflect the broader national trend.  Ashton Carter, 
Under Secretary of Defense for Acquisition, Technology, and Logistics, recently cited the 
health of the defense industry as a concern that bears watching closely.  According to 
Carter, “It's not about jobs, it's about certain kinds of jobs: very skilled, very rare kinds of 
skills that are not easily replicated in the commercial world and if allowed to erode would 
be difficult to rebuild.”24  In particular, Carter expressed concern that DoD decision 
makers “should try to avoid weakening the U.S. defense industry as they make major 
program decisions, especially ones that affect niche areas such as stealth aircraft and 
space systems.”25  The nuclear weapons industry is one that relies heavily on 
specialized (niche) technologies (e.g., large solid rocket motors, ballistic missile control 
and guidance, and electronics hardened against nuclear effects).  
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Carter’s views illustrate the nexus between acquisition strategy and policy.  His concerns 
are echoed in the findings of a recent study by the Aerospace Industries Association.  Its 
July 2009 report concluded that past DoD decisions were based on “the belief that the 
defense industry would be able to support whatever course DoD set.  This belief is no 
longer valid.  A significant gap has developed between DoD’s view of industry as an 
always-ready supplier of military capabilities and how industry actually makes decisions 
on what capabilities to offer.  And that gap is widening.”26     
 
As the size and diversity of the nuclear force has been reduced over the past two 
decades, several factors have hampered the ability of the military and industry to attract 
and retain skilled personnel and sustain specialized technologies. 
 

• Cuts in nuclear forces resulted in a smaller force and leadership 
responsibilities delegated to more junior personnel.  For example, 
responsibilities previously assigned to an Air Force general officer or Navy 
admiral have been delegated to an Air Force colonel or Navy captain.27 
 

• These officers have had to compete with more senior military officers for 
resources for nuclear forces.  Lack of senior attention to nuclear forces often 
resulted in deferral of programs to sustain and modernize these forces and a 
perception that the nuclear mission is of decreasing importance. 
 

• Lack of modernization offered no incentive for civilian industries to prepare for 
future development programs.  Civilian industries cut or eliminated internal 
spending to sustain key technologies. 
 

• The smaller professional military cadre no longer saw a viable career path 
within the nuclear weapon specialties.  Perception of decreased importance 
hurt recruiting, morale, and retention of nuclear-skilled personnel.   

 
The trends cited above are documented in the Secretary of Defense Task Force on 
Nuclear Weapons Management28 and the Defense Science Board Task Force on 
Nuclear Deterrence Skills.29  These trends are not only the result of downsizing—but of 
downsizing combined with a lack of attention.  Adequate attention by senior officials to 
the issue of sustainability and resources dedicated for that purpose could sustain key 
technologies even at lower force levels.  But, as the size of the nuclear force declined, 
so did the perceived importance of sustaining those forces and the technologies that will 
be needed when the current forces are eventually modernized or replaced.    
 
The issue of long-term sustainability is complex and directly linked to flexibility.  For the 
bomber force in particular, a Secretary of Defense Task Force noted the importance of a 
“credible nuclear [bomber] capability because of its flexibility in visibly signaling intent 
through dispersal, deployment, employment, and recall operations.”30  The Task Force 
reported an atrophy of skills to exercise this flexibility and attributed much of the blame 
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for the atrophy of the nuclear mission on the failure to balance the implementation of 
nuclear reduction treaties with the continuing need for excellence in the remaining 
nuclear force. 
 
Under Secretary of Defense Ashton Carter has commented on the need for greater 
attention to the investment portfolio in the nuclear area.  In an interview in October 2009, 
Carter stated, “The country has been locked in immobility in the nuclear area now for 
quite a long time . . . that shows in the program sense, not a lot of high-level attention.”  
Specifically, Carter cited the Department of Energy as not having “the resources 
necessary to carry out their side of the [nuclear] mission.”31 
 
It is difficult to identify the attributes that distinguish an enterprise that is sustainable from 
another that is not.  Clearly, the ability to train and exercise critical skills for the military, a 
civilian industrial base, and a research and production base for nuclear warheads are all 
important in sustaining critical technologies over the long term.  Veteran technologist 
John Foster speaks to this issue directly:  “If the labs are not permitted to practice 
design, then the development of any warhead can’t assume competence and 
proficiency, and a credible deterrent cannot be maintained.”32 
 
At present, sustainment problems are evident in three important sectors of the nuclear 
enterprise.  These sectors include:  1) a professional cadre of military personnel who 
operate, maintain, and plan nuclear forces; 2) the civilian industrial base; and 3) the 
government-owned, contractor-operated infrastructure for research, development, and 
production of nuclear warheads and special materials.  An example of each is provided 
below: 
 
Skilled military personnel.  Recent studies found that reductions led to defocused 
requirements and responsibilities that had shifted to ever-lower levels.  These trends 
were reported to have extended across a broad range of nuclear-related national 
security sectors and led to an “atrophy of the nuclear mission.”33 
 
Civilian industry.   Periodically (in 1994 and again in 2001), DoD identified the need for 
dedicated programs to sustain critical technologies for strategic systems.  As senior level 
attention to nuclear issues has waned, the services have reduced support for unique 
skills and technologies for those systems.  At present, the previously-directed technology 
sustainment programs have ceased to exist.  Recently, senior DoD leaders have voiced 
concern over the vanishing industrial base for specific components, such as solid rocket 
motors.34 
 
Government-owned industry.  Sectors of the government-owned warhead industry 
have been inactive for extended periods of time.  U.S. leaders have assumed that these 
industries could be quickly returned to operation; they assumed wrongly.  In one case, a 
welding machine for materials unique to a warhead primary could not be made to 
function properly at a facility to which this activity had been relocated.  In another case, 
an exotic material for a certain warhead secondary had been out of production for so 
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long that the responsible facility was “unable to duplicate the characteristics of the 
material made in the 1970s and 1980s.”  Essentially, they forgot how to make the 
material.35 
 
Appendix A summarizes findings from recent studies that illustrate long-term 
sustainment concerns in each of the three sectors.  As U.S. planners consider further 
reductions in the nuclear force, it will be important to devote adequate attention and 
resources to this issue.  If the nuclear reduction path is to be pursued, at some point a 
fundamental redesign of the force posture may be needed so that a smaller number of 
key, specialized technologies can be sustained over the long term. 
 
  

Planning Future Nuclear Reductions 
  
 
As policy makers pursue step-by-step nuclear reductions to ever smaller force levels, 
each step will pose new challenges for flexibility, resilience, and sustainability.  Earlier, 
this paper examined two paths toward future nuclear reductions.  One path eliminated 
one or more types of nuclear weapons while preserving higher numbers of each 
remaining type.  The other path emphasized retaining each weapon type, and thus a 
more diverse force, with reduced numbers of each type.  The first approach would 
sacrifice diversity and therefore flexibility while the larger numbers of each remaining 
type would help with sustainability.  The second approach, if done prudently, could 
preserve diversity and flexibility; if taken too far, the smaller quantity of each remaining 
type would be more difficult to sustain.  For both reduction pathways, resilience would 
depend on having excess (hedge) capacity in the force and either a stockpile of non-
deployed warheads or dedicated programs to sustain critical technologies, processes, 
and skills. 
 
At some point in the future, if the United States is to retain strategic nuclear weapons, a 
redesign of the nuclear force structure will likely be needed.  Such a comprehensive 
redesign (modernization) does not appear viable in the current political environment.  In 
the future, this need could arise over identified limitations related to flexibility, resilience, 
and sustainability.  With these design goals in mind, the following general observations 
apply to concepts for a redesigned, smaller nuclear force: 
 

• A force with a smaller number of weapon systems and warhead types could 
provide needed flexibility with less risk if each of the remaining types 
possessed more diverse employment options.  For example, nuclear 
warheads, instead of being single-yield or limited selectable-yield, might offer 
the planners a wider range of explosive yields.  Some might be variable-
yield—allowing a specific yield to be selected precisely to meet mission 
objectives.  
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• Also, future weapon delivery systems no longer need to be limited to being 
either entirely ballistic or entirely air-breathing, winged vehicles.  Advanced 
weapons can be designed to employ a programmable, mission-specific flight 
profile based on enemy defenses, target destruction goals, fuzing 
considerations, and time constraints. 

 
• As the size of the force is reduced, a premium should be placed on 

survivability— but not at the expense of reliable command, control, and 
communication (C3).  As funding for nuclear forces is reduced, funding for C3 
might need to be increased. 

 
• For the fewer types of weapons and warheads, a dedicated national program 

should be implemented to sustain supporting technologies and processes—
both civilian and government-owned.  Periodic modernization would help 
exercise specialized skills and processes, update the force with the latest 
technology, and train the next generation of personnel. 

 
• If history is any guide, cheating on arms reduction agreements and rapid 

political or technical shifts and surprises will continue to be a concern.  
Therefore, resilience will be an important planning consideration.  The 
nuclear force should continue to rely on an excess (hedge) capacity and the 
ability of the industrial base to respond to unanticipated demands.  Since 
delivery systems (e.g., submarines, bombers, ICBMs) are often the long-lead 
item, nuclear weapon concepts that could be deployed on general purpose 
platforms (e.g., ships, attack submarines, tactical aircraft, etc.) could also be 
considered to provide a measure of resilience. 

 
Other Complicating Factors 
 
At some point on the road toward nuclear elimination, planners may also be compelled 
to confront deterrence concepts that, in the past, have been rejected by U.S. leaders 
(e.g., minimum deterrence).  The loss of flexibility of the offensive nuclear force could be 
offset, at least partially, by “conventional-strategic” weapons that offer national leaders a 
broader range of response options.  Also, greater reliance on non-nuclear initiatives—
offensive weapons, defenses, and infrastructure—may help mitigate some risks from 
continued nuclear reductions.  These topics are briefly discussed below. 
 

Flexibility and Inadequacy of Minimum Deterrence 
 
Proposals for deep cuts in the nuclear force as waypoints to eventual elimination of 
nuclear weapons will have to contend with potentially shifting requirements for 
deterrence and employment doctrine at each step along the way.  If U.S. leaders 
implement plans for deep, phased nuclear reductions, at some point they will be 
compelled to confront issues associated with minimum deterrence.   
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Previous administrations have never accepted “minimum deterrence” as a planning 
construct for the U.S. nuclear force.  Under the minimum deterrence concept, the U.S. 
retaliatory threat would be reduced to no more than a few hundred nuclear warheads, 
carried by a small fleet of nuclear-powered ballistic missile submarines (SSBNs) or other 
highly survivable forces, and targeted against an adversary’s urban-industrial centers.  
While proponents claim a minimum deterrence force would save money, prevent 
“overkill,” and slow the “arms race,” the concept repeatedly has been rejected by past 
administrations.  Officials have judged such a posture inadequate because it would:  
violate moral and legal restrictions against deliberately targeting noncombatants; 
encourage attempts by lesser nuclear powers like China to match or surpass the United 
States; undermine nuclear commitments to allies; make the U.S. nuclear force more 
vulnerable to disarming attacks; offer few retaliatory options in the event of war; invite 
nuclear attacks on American cities in the wake of U.S. retaliatory strikes; and leave little, 
if any, offensive capability for limiting damage to the United States and allies in wartime 
through strikes against enemy forces that had not yet been used.  Instead of the 
minimum deterrence alternative, the United States has maintained a larger and more 
varied force suited for a wider range of contingencies, including confrontations in which 
allies are endangered.36  Appendix B provides a more detailed look at minimum 
deterrence and the rejection of this concept by past U.S. administrations. 
 

Mitigating Risks of Nuclear Reductions 
 
Non-nuclear offensive weapons, defensive capabilities, and infrastructure modernization 
can contribute to deterrence, dissuasion, and assurance.  These capabilities can also help 
provide flexibility, resilience, and sustainability in the event of further nuclear reductions.  
As U.S. planners consider arms control negotiations on deeper reductions to nuclear 
arsenals, they should consider the full range of benefits offered by these non-nuclear-
weapon initiatives and not constrain them in agreements on nuclear forces. 
 
Conventional Global Strike.  Current and future non-nuclear strike systems—ballistic 
missiles, manned and unmanned aircraft, cruise missiles, hypersonic missiles, boost-glide 
vehicles, and other delivery means—might substitute for nuclear weapons against some 
portion of the targets included in U.S. war plans.  “[T]here is a large target set,” according 
to the Vice Chairman of the Joint Chiefs of Staff, General James Cartwright, “which we 
can go at with conventional [weapons].”37  Better intelligence and analysis regarding the 
functions, locations, and vulnerabilities of targets could aid the substitution of non-nuclear 
for nuclear weapons and make possible more efficient targeting of the latter, something 
which could also reduce nuclear requirements.    
 
Non-nuclear strike systems can provide a useful complement to nuclear forces but 
cannot be considered complete substitutes.  Non-nuclear means may not provide 
comparable deterrent effect in some cases, may not counterbalance the nuclear or 
biological weapons capabilities of others, nor adequately support the leadership position 
of the United States in its military alliances.  Furthermore, high-confidence destruction 
rather than temporary neutralization of certain priority targets may require nuclear 
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weapons; command posts and WMD facilities located hundreds of feet underground are 
examples.  Extensive replacement of nuclear forces by non-nuclear systems would 
entail considerable expense and risk because non-nuclear weapons must be delivered 
in larger numbers, by more missiles or aircraft, and in more strikes and restrikes, even 
with smarter targeting.  Non-nuclear strike systems, along with nuclear strike systems, 
can help provide a flexible range of offensive options for the president.  If the non-
nuclear weapons are carried on platforms that also can carry nuclear weapons, they can 
contribute positively to resilience.  Finally, if the non-nuclear weapons employ many of 
the same critical technologies and processes as nuclear weapons (e.g., solid rocket 
motors, advanced guidance and control, nuclear effects hardening), they can also help 
with aspects of sustainability. 
 
Defenses.  With a smaller nuclear force, improved ballistic and cruise missile defenses 
might assume more of the burden for limiting damage from attack.  Enemy missiles 
could be intercepted in flight rather than destroyed on the ground.  Defenses might 
reduce the number of nuclear weapons allocated against fixed missile launchers (which 
might fire their missiles before they were struck) and against the suspected locations of 
mobile launchers (which could be numerous).  Depending on their level of effectiveness, 
defensive systems might become the preferred means for dealing with mobile missiles 
that represent an increasing portion of the hostile nuclear forces facing the United States 
and its allies.  Detecting, tracking, and intercepting missiles after launch might prove less 
difficult than finding, acquiring, and attacking dispersed and hidden mobile launchers.  
Defenses provide an aspect of flexibility such that, in confrontations with a WMD-armed 
adversary, the president would have the option of either attacking the adversary’s threat 
capabilities (if actionable intelligence warranted) or waiting and counting on the defenses 
to destroy the first wave of adversary missiles.  Ballistic missile defenses also can help 
sustain critical elements of industry—most notably solid rocket motors and guidance and 
control.  Defenses that offer protection against potential surprise can contribute 
significantly to resilience. 
 
Infrastructure.  Revitalization of the nuclear weapons infrastructure also could 
contribute to risk mitigation.  Non-deployed warheads in the nuclear stockpile now 
provide the hedge against technical problems with nuclear warheads and unfavorable 
political and military developments.  Resilience currently depends on stockpiled 
warheads because the United States, alone among the nuclear-armed countries, lacks a 
fully functional nuclear warhead production capability.  With a future capability to 
produce adequate numbers of replacement and augmentation warheads within 
appropriate timelines, a growing share of the hedge could be shifted to the infrastructure 
and concomitant decreases could be made in the stockpile of non-deployed warheads.  
Therefore, infrastructure readiness can contribute significantly to resilience. 
 
Arms Control.  If non-nuclear strike capabilities, defenses, and infrastructure 
improvements are to mitigate some of the risks from further nuclear reductions, then 
they should not be constrained by nuclear arms reduction agreements.  Russia would 
like to limit both U.S. non-nuclear strike systems and ballistic missile defenses in the 
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post-START treaty.  These are areas of military advantage for the United States and 
Russia cannot compete at this time.  The July 2009 Joint Understanding indicates that 
the prospective treaty will contain provisions on “the impact of intercontinental ballistic 
missiles and submarine-launched missiles in a non-nuclear configuration on strategic 
stability” and “the interrelationship of strategic offensive and strategic defensive arms.”  
Any Russian proposals to convert these relatively innocuous-sounding statements into 
formal limitations on non-nuclear strike systems and missile defenses should be firmly 
rejected by the United States.  Non-nuclear strategic strike and missile defenses, along 
with hedge capacity in the force structure and a responsive infrastructure, can 
collectively contribute to flexibility, resilience, and sustainability. 
 
Closing Thoughts on Future Nuclear Reductions  
 
The current nuclear force comprises a collection of one-of-a-kind weapon systems.  
Each provides unique basing attributes and employment capabilities, and provides force 
capacity that contributes to resilience.  Elimination of one or more of the remaining types 
of weapons would reduce the range of deterrence options available to the president in a 
crisis, could increase the vulnerability of the U.S. assured response capability, and 
would also reduce the total capacity of the nuclear force—an important aspect of 
resilience. 
 
Alternatively, reducing the size of the nuclear force while retaining and modernizing each 
element of the current nuclear force also has drawbacks—but of a different nature.  If 
this reduction method is pursued too far, the cost of sustaining decreasing numbers of 
each weapon type will become increasingly inefficient as the cost per deployed warhead 
increases.  Such an approach is unlikely to be sustained over the long term.  This 
reduction path also would lead to increasingly small professional communities for 
research, development, and production infrastructures for the services, the civilian 
defense industry, and the National Nuclear Security Administration (NNSA).  Specialized 
processes and skills—inactive for extended periods of time—will be difficult to sustain, to 
activate promptly and operate at high standards when needed.  This reduction method, 
as with the previous method, reduces force capacity—important for resilience.  
 
As defense planners consider further nuclear force reductions, they will need to manage 
risk by protecting flexibility and resilience, and sustaining critical skills and processes for 
the remaining force.  The “easy choices” on nuclear force reductions have been made by 
the previous three administrations.   For at least the next step in the reduction process, 
retaining a strategic nuclear triad—with capacity sufficient for a hedge and resources 
dedicated to sustain critical skills and specialized capabilities—appears to be the best of 
the options.   
 
At some point, however, reductions may necessitate a fundamental redesign of the 
nuclear force in order to provide a range of effective and credible response options 
(flexibility) in a smaller, but more efficient force that can be sustained for as long as 
needed.  Redesign and modernization of the force could help revitalize the infrastructure 
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which contributes positively to resilience and sustainability.  As steps to lower nuclear 
force levels significantly below Moscow Treaty levels are considered, the benefits of 
advanced conventional global strike weapons that can provide unique offensive options 
for the president, defenses against missile threats, and initiatives that contribute to a 
more responsive infrastructure should be evaluated for the benefits they would provide 
to mitigate risks from nuclear reductions. 
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Appendix A:  Current Sustainment Challenges 
  
 
Currently, problems exist with long-term sustainment in three sectors of the nuclear force 
enterprise.  These sectors include:  1) a professional cadre of military operators, 
maintainers, and planners; 2) the civilian industrial base; and 3) the government-owned, 
contractor-operated infrastructure for research, development, and production of nuclear 
warheads and special materials. 
 
Sustaining a Cadre of Military Operators, Maintainers, and Planners 
 
Two events occurred in 2006 and 2007 that alerted senior Department of Defense (DoD) 
officials to a less-than-acceptable level of professionalism in the handling of nuclear 
weapons and weapons-related materiel within the Air Force.  One incident was the 
unauthorized transfer of nuclear weapons from Minot Air Force Base (AFB) in North 
Dakota to Barksdale AFB in Louisiana in August 2007.  The investigation of this incident 
reported a breakdown in procedures for the accounting, issuing, loading, and verification 
processes for nuclear weapons.1 
 
The second incident involved the unintended shipment of four forward-section 
assemblies used on the Minuteman III intercontinental ballistic missile (ICBM). The 
assemblies are designated sensitive missile components and, as such, require special 
handling.  Owing to errors and omissions in inventory control and packaging, on two 
separate occasions in October and November 2006, assemblies were sent to Taiwan. 
These shipments were intended to fulfill a foreign military sales order for helicopter 
batteries. Because of subsequent deficiencies in supply chain management, the 
components were not properly recovered until March 2008.2  
 
These incidents triggered a series of investigations that revealed institutional 
weaknesses that had developed within the DoD as the nuclear mission began to be 
deemphasized and nuclear forces downsized.  It is worth reviewing some of the key 
findings from those investigations as they apply to sustainability.  
 
The internal Air Force investigation into these incidents reported that the nuclear 
enterprise within the Air Force was fragmented and nuclear expertise was waning.3  The 
Air Force report included the following observations on leadership issues for nuclear 
forces: 
 

• Nuclear-related aviator experience and expertise is diminishing within the 
bomber and dual-capable aircraft units.  
 

• Intercontinental ballistic missile units find it difficult to attract and retain 
nuclear-experienced Airmen because of the perceived emphasis on and 
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desirability of serving in space operations as opposed to intercontinental 
ballistic missile-related duties.  
 

• The diminishing base of nuclear experience in some support specialties 
makes it difficult to select and prepare leaders for command and supervisory 
positions.4 

 
The report also included troubling observations on lack of mission focus and operational 
culture: 
 

• Focus on the nuclear mission, especially in dual-capable bomber units, has 
diminished from the robust nuclear culture that existed during the Cold War.  
 

• Bomber nuclear exercises are not meeting current requirements in frequency 
or scale.  
 

• Doctrine is the cornerstone of military operations and training, but the current 
manual on USAF nuclear doctrine needs updating.5  
 

These observations should not have come as a surprise.  The Air Force report stated, 
“Previous reports and studies during the past 15 years identified many of these 
observations and recommendations…”6 
 
Indeed, a 2008 Defense Science Board Task Force on Nuclear Deterrence Skills 
reported that two previous studies over the preceding decade (1998 – 2008) had 
identified problems in the long-term viability of skilled personnel and technologies for 
strategic strike systems.  The task force report cited the failure of DoD to take effective 
action to correct many of the shortcomings identified by these studies.  Reductions in the 
nuclear force and perception of a lack of national commitment to a nuclear deterrence 
mission were cited as factors contributing to defocused requirements and responsibilities 
that had “shifted to ever-lower levels in the national security establishment over time.”  
The task force warned that these concerns extended to a broad range of sectors of 
national security expertise:  “…from policy to planning (intelligence and targeting), from 
project management and acquisition to weapons effects, from design and logistics to 
safety and security, from command and control to operations and execution…”7 
 
In addition to the internal Air Force investigation, the Secretary of Defense established a 
task force, led by former Secretary of Defense James Schlesinger, to review Air Force 
findings and to conduct a broader review of DoD management of nuclear forces.  The 
Report of the Secretary of Defense Task Force on DoD Nuclear Weapons Management 
(hereafter referred to as the Task Force) was highly critical of the Air Force for its failure 
to sustain a professional cadre of military personnel that operates at the exacting 
standards demanded for a nuclear force.  Furthermore, the Task Force reported an 
“atrophy of the nuclear mission.”  It found that “there has been an unambiguous, 
dramatic, and unacceptable decline in the Air Force’s commitment to perform the 
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nuclear mission and, until very recently, little has been done to reverse it.”8  In support of 
this finding, the Task Force reported:  
 

• Senior leadership decisions during the past 15 years have had the cumulative 
effect of compromising the Air Force’s deterrent capabilities. 

 
• The change in bomber mission focus away from a cadre of nuclear-

experienced personnel to conventional-warfare experienced Airmen was 
accompanied by a gradual decline in nuclear expertise, including in the senior 
leadership. 

 
• Stewardship of and focus on the policies, procedures, munitions handling 

processes, security, and operational exercise of nuclear weapons have been 
dramatically weakened. 

 
• The decision that junior officers assigned initially to ICBMs will spend the 

remainder of their careers in the space mission area devalued the nuclear 
mission area and had the effect of reducing the depth of Air Force nuclear 
experience, especially among mid-career and senior officers. 

 
• As a result, the readiness of forces assigned to the nuclear mission has 

seriously eroded. 
 
The Task Force noted the link between flexibility and sustainability.  For the bomber 
force in particular, the Task Force report noted the importance of a “credible nuclear 
capability because of its flexibility in visibly signaling intent through dispersal, 
deployment, employment, and recall operations.”9  The report attributed much of the 
blame for the atrophy of the nuclear mission on the failure to balance the implementation 
of nuclear reduction treaties with the continuing need for excellence in the remaining 
nuclear force.  The report stated: 
 

…the implementation of arms control treaties, attenuation of the nuclear alert 
posture, and the priority assigned to the conventional and space missions led the 
Air Force to give markedly less attention and fewer resources to the nuclear 
enterprise. The result was five broad, accelerating trends: 

 
1. Nuclear missions became embedded in organizations whose primary 

focus is not nuclear; 
2. Overwhelming emphasis was given to conventional operations; 
3. The grade levels of personnel in line and staff appointments whose daily 

business involved nuclear weapons were lowered; 
4. The nuclear mission and those who performed it were generally 

devalued; and 
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5. There was no single command to advocate for the resources required to 
support nuclear capabilities. Collectively this meant that no one 
Command in the Air Force had “ownership” of the nuclear mission.10 

  
In light of the identified problems, the Air Force has implemented a comprehensive plan 
to correct noted deficiencies and reinvigorate its nuclear enterprise.11  As a result, the Air 
Force is tracking more than 180 corrective actions and continues to analyze its 
operations to understand the root causes for the erosion of the nuclear mission.12  
However, only time will tell whether the actions will be sufficient to reinvigorate the 
professional community and whether the high standards which characterized nuclear 
operations in the past will be restored and sustained.   
 
The Task Force did not limit its criticism to the Air Force; it noted that a “lack of interest 
in and attention to the nuclear mission and nuclear deterrence …go well beyond the Air 
Force.  This lack of interest and attention have been widespread throughout DoD and 
contributed to the decline of attention in the Air Force.”13  A dilution of mission focus 
across the board was cited as a concern.  Consider, for example, the discussion of the 
missions assigned to the U.S. Strategic Command from the Task Force report: 
 

When it was established in 1992, USSTRATCOM’s only mission was to 
implement national nuclear deterrence policy. However, as part of an ongoing 
initiative to reform and update the organizational structure of the Department of 
Defense, USSTRATCOM and U.S. Space Command merged in 2002. The rise in 
the importance of other global missions expanded USSTRATCOM’s missions to 
include the following: 

 
• Strategic Deterrence 
• Global Strike 
• Space Operations 
• Intelligence, Surveillance, and Reconnaissance (ISR) 
• Integrated Missile Defense (IMD) 
• Information Operations 
• Global Network Operations (GNO) 
• Combating Weapons of Mass Destruction (WMD) 

 
With this multiplicity of missions, USSTRATCOM’s leadership and staff did not 
have sufficient time or resources to maintain a singular focus on the nuclear 
mission.14 

 
Further reductions in the nuclear force structure and the professional nuclear cadre are 
likely to pose new challenges for sustainability.  Reductions, such as those that salami-
slice the nuclear force to preserve diversity, will lead to increasingly small professional 
communities that will be more difficult to sustain.  Returning to the illustrative example of 
a nuclear force reduced to 1,000 deployed warheads, the proposed ICBM force in the 
example is only one-third the size of the current force for which the Air Force is now 
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striving to provide a viable career path for its cadre of operators, maintainers, and 
planners.  Furthermore, the proposed strategic bomber force would be reduced to only 
13 committed B-2s (from approximately 60 total B-2 and B-52H aircraft currently 
committed) and would likely suffer a similar challenge to sustaining a professional cadre.  
At the low force levels illustrated by the example, the Navy and Air Force would be 
unlikely to devote significant attention to their role as advocates to periodically 
modernize and sustain a professional nuclear force.  Without strong service advocacy, 
periodic modernization and innovation are likely to be assigned low priority.  Given the 
findings of this Task Force, it is difficult to envision the Navy and Air Force sustaining 
viable professional communities for nuclear operations at significantly smaller force 
levels than today without a substantial effort, supported by senior national leaders and 
backed by resources, to insure that critical skills for the enterprise are adequately 
sustained and that viable career paths exist for service personnel.   The military also will 
depend on support from the defense industrial base—a sector which is also displaying 
evidence of atrophy that is affecting sustainability. 
 
Sustaining Civil Industrial Capabilities and Critical Technologies for DoD 
 
Civilian industries provide research, development, production, and testing for many 
components unique to nuclear forces.  Components developed by the defense industrial 
sector include solid rocket motors, guidance systems for ballistic missiles, reentry 
vehicles, and radiation hardened electronics.  The end of the Cold War triggered 
cancellation or truncation of most nuclear force modernization programs then underway.  
Within a few years, concerns surfaced over the future of civilian industry needed to 
support nuclear forces.  The 1994 Nuclear Posture Review (NPR) cited the need to 
sustain critical technologies and initiated a series of technology sustainment programs 
for strategic systems.  These programs were designed to support a minimal level of 
technology development to maintain key skills for advanced guidance technologies, 
propulsion systems, and radiation hardening.  Over time, Air Force and Navy funding for 
the technology sustainment programs waned.  The 2001 NPR reaffirmed the importance 
of a responsive infrastructure to help manage risk and enable significant nuclear 
reductions.  Consequently, the NPR implementation plan restored funding for Air Force 
and Navy programs to support key technologies.  Once again, over the subsequent 
years the services slowly decreased resources for technology sustainment and, as of 
2009, service support is virtually nonexistent. 
 
In May 2006, a study of civil infrastructure for strategic strike concluded that the “current 
low level of effort on new or modified strategic strike systems is insufficient to maintain 
the health of the infrastructure and to provide strategic options for the nation.”  To 
sustain key technologies and skills, the report cited the need for “exploratory 
development, engineering development, prototype fabrication, and perhaps limited serial 
production.”15 
 
The report also addressed concern that U.S. industrial capabilities were atrophying and 
would not be able to respond in a timely way to unforeseen needs. 
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With respect to a metric for timeliness, the infrastructure should be able, in 
principle, to respond within the relevant warning and decision-making time, to 
virtually any contingency that develops.  The political process may take some 
time to respond to warning, but the infrastructure should be able to respond as if 
the decision time were zero. Because the decision time may be appreciable, 
deployed forces must be sufficiently capable and flexible to cover the gap 
between warning of insufficiency and the political decision to energize the 
infrastructure.16 

 
The September 2008 Report of the Defense Science Board Task Force on Nuclear 
Deterrence Skills examined the potential for skilled personnel both in the military and in 
the civilian sectors to meet DoD needs in the decades ahead.  The skills task force 
reported an erosion of the industrial base.  The report outlined the most basic issues for 
maintaining skilled personnel:  “expertise can only be maintained by the exercise of 
skills,” and “no new nuclear deterrent systems or development programs existed for 
which to recruit, develop, and exercise relevant skills.”  Current activities were limited to 
sustainment programs.  The skills task force concluded that strategic force sustainment 
programs alone would not “retain the skills necessary to completely solve major 
problems with existing systems or to initiate new programs should the need arise.”  The 
viability of the ballistic missile technology industrial base was singled out as a special 
concern.17 
 
The topic of critical skills and technologies for ballistic missiles is complex and deserves 
comprehensive examination.  For brevity in this paper, only one specific topic will be 
mentioned here to illustrate potential problems for a collection of sustainability issues:  
sustaining the industrial base for solid rocket motors (SRMs).  The once flourishing U.S. 
industry for developing and producing solid rocket motors for ballistic missiles, satellite 
launch vehicles, and ballistic missile defense interceptors is in trouble.  A few decades 
ago, at least five companies in the United States were thriving and vying for work.  
Currently, only two U.S. companies maintain the ability to produce and case SRMs; both 
now are consolidating operations and shifting their work to maintain systems currently in 
the inventory rather than focusing on new developments.18 
 
Senior military leaders in the Air Force and Navy have expressed serious concerns over 
the atrophy of this technology base.  The Air Force program to re-motor Minuteman III 
ICBMs will be completed in September 2009, and the DoD has terminated development 
of the Kinetic Energy Interceptor, a program for the Missile Defense Agency.  General 
Robert Kehler, Commander, Air Force Space Command, lists this issue—sustainment of 
the SRM industrial base—as among his top concerns for the space sector.  Rear 
Admiral Steve Johnson, director of the Navy’s Strategic Systems Programs, states: “It is 
critical, between major system developments, that the technology for [SRMs] be 
maintained and advanced to support continued availability of the required 
technologies.”19 
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Lack of modernization of nuclear forces over the past 20 years has adversely affected 
the resilience of the civilian industrial base that provides unique capabilities for nuclear 
forces.  Emphasis on life extension programs for weapons and lack of political support 
for modernization provide little incentive for industries to invest in development of 
modern production processes or to devote industrial research and development 
resources for future weapon systems.  The civilian industrial base may not be able to 
handle an unexpected problem in the nuclear force structure.  The government-owned 
industrial base for nuclear warheads, discussed below, faces similar problems that limit 
its ability to respond in a timely manner. 

 
Sustaining a Responsive Nuclear Warhead Infrastructure 
 
Both Democratic and Republican administrations in the post-Cold War environment have 
voiced support for a viable, responsive infrastructure for nuclear warheads.  A healthy and 
responsive infrastructure can contribute to further reductions in the size of the stockpile of 
nuclear warheads.  If the infrastructure is not healthy, the United States will need to retain an 
inventory of non-deployed warheads to provide warheads for reliability replacement or hedge 
capabilities.  If the infrastructure is healthy and capable of responding to unforeseen issues, 
the need for a large non-deployed warhead stockpile is lessened.   
 
In March 2007, former National Nuclear Security Administration (NNSA) chief Linton Brooks 
addressed a meeting of the Nuclear Strategy Forum.  He specifically spoke to the policy of 
relying more on a responsive infrastructure and less on a stockpile of excess warheads: 
 

… we would like to see a truly responsive infrastructure to undergird and sustain 
this policy.  Such an infrastructure would reduce the safety and security costs of 
ownership as well as allow us to respond quickly to both new military 
requirements and unforeseen problems with the stockpile.  … we are beginning 
to move in this direction.  It is imperative we complete this transformation.  In 
particular, since the history of the past two decades makes it clear that we cannot 
predict precise military requirements, we must be able to deploy new or modified 
military capabilities in the three to four years envisioned in our concept of a 
responsive infrastructure.20   

 
 
In the remarks above, Brooks referred to one of the metrics on which NNSA was basing its 
definition of responsiveness—the ability to deploy a new or modified nuclear capability in three 
to four years if national security concerns dictated.   That is the stated goal.  The reality is 
quite different.  The NNSA warhead infrastructure has not sustained the skills and processes 
needed and is having a difficult time restoring some basic functions associated with warhead 
development and production.  In July 2009, Dr. John Foster identified several cases in which 
laboratories and plants had tried to restore capabilities that had been inactive; they could not 
reactivate successfully the processes within the proposed timeframes and costs. 
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Recently they [NNSA] attempted to make a special material at the Oak Ridge 
plant called “Fogbank” to be used in refurbishing a warhead in the stockpile.  
Using current and retired experts it required construction of a new facility costing 
$50 to $60M and about 7 years to produce an acceptable product. 
 
Los Alamos… required about 10 years and something like a billion dollars to 
produce and certify the production of a plutonium pit.  In the past, the laboratory 
could make a new pit in 8-10 weeks for about $30K. 
 
The LLNL [Lawrence Livermore] and Sandia labs have also found that it takes 
much longer than it used to to perform the necessary tasks.  And finally, the Lab 
directors have, over the past few years, expressed increasing concern over the 
situation and their ability to maintain a credible, reliable and safe stockpile.   
 
Unfortunately, to date the NNSA has not been able to take the necessary 
corrective actions and the latest Congressional actions indicate the possibility of 
a continued deterioration in the laboratories’ capabilities, all counter to 
recommendations of the bi-partisan Commission.21 

 
The Government Accountability Office (GAO) has documented a series of problems with 
NNSA efforts to restore processes that had been idle and, in some cases, relocated.  
For example, what should have been a relatively minor effort to fix an identified problem 
with the W87 warhead, designed to be carried on the Peacekeeper missile, became a 
major effort to restore nuclear warhead capabilities at the NNSA plant at Oak Ridge, 
Tennessee. 
 

In December 2000, we [GAO] reported that the W87…had experienced 
significant design and production problems that increased its refurbishment costs 
by over $300 million and caused schedule delays of about 2 years. …at the heart 
of many of the problems that contributed to this outcome were an inadequate 
Office of Defense Programs management process and unclear leadership, which 
prevented the Office from adequately anticipating and mitigating the problems 
that arose.22  

 
The GAO report on warhead life extension programs went on to cite problems 
associated with ongoing programs to refurbish the B61 strategic gravity bomb and the 
W76 warhead for submarine-launched ballistic missiles.   
 
If the United States is to sustain a safe, secure, reliable, and effective arsenal of nuclear 
warheads for the foreseeable future—until the world is transformed to make total 
elimination a viable option—then sustaining the research, development, and production 
technologies is essential.  Currently, it is clear that U.S. capabilities for this purpose have 
not been sustained and are not close to meeting the responsiveness metric cited by 
former NNSA administrator Brooks.  
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Appendix B:  Minimum Deterrence—A Retrospective1 
  
 
A Minimum Deterrence Force is Inadequate to Meet Defense Requirements 
 
A “minimum deterrence” force, according to proponents, would inhibit attack solely by 
threatening nuclear retaliatory strikes against some number of the would-be aggressor’s 
urban-industrial centers.  For deterring the Soviet Union, the oft-cited benchmark was 
200 cities, the destruction of which was calculated to require delivery of a few hundred 
nuclear warheads by a fleet of ballistic missile submarines or other highly survivable 
force.  Because the requisite numbers of targets and warheads essentially are fixed, this 
alternative also has been called a “finite deterrence” force, as opposed to a force that 
increases in response to growth in the number of military or other targets, or to 
vulnerabilities imposed by improvements in enemy capabilities. 
 
In the late 1950s and early 1960s, minimum deterrence was advocated by the Navy, 
with the support of the Army.  The deployment of the first submarine-launched ballistic 
missiles (SLBMs), which were better suited to counter-city than counter-military attacks, 
was presented as an opportunity to move away from existing plans and forces for 
striking a few thousand enemy installations, including those for military forces, with a 
comparable number of bomber and missile weapons.  The threat to a specific number of 
cities was asserted to be an adequate deterrent; no careful effort was made to look at 
matters from the Soviet perspective or to examine a minimum deterrence force across 
the range of contingencies in which nuclear weapons might come into play.  The 
advantages claimed for minimum deterrence were cost savings, avoidance of excessive 
destruction (“overkill”), and a slowdown in the “arms race” (because the United States 
would not need to react to changes in Soviet nuclear forces and those forces would not 
face the threat of U.S. strikes.)2  This strategic logic was not, however, the sole or even 
primary motive for Navy and Army support of minimum deterrence.  Histories by the 
Office of the Secretary of Defense, as well as other accounts, make clear that the two 
services saw minimum deterrence as a means of shifting defense dollars away from the 
Air Force and preparations for nuclear war and into their own programs and forces for 
conventional conflict.3   
 
Not surprisingly, the Strategic Air Command (SAC)-dominated Air Force opposed 
minimum deterrence.  Representatives of the service and others made several 
arguments against the proposal.  A minimum deterrence force in general would be less 
resilient and flexible than one that was larger and more diversified.  Such a small force 
could be considerably more vulnerable to disarming attacks or defensive measures, for 
example, which could introduce greater instability into the nuclear balance.  If both sides 
had minimum deterrence forces, covert force deployments and the danger of surprise 
would be of greater consequence.  Without forces capable of striking at enemy nuclear 
forces, the ability to limit damage through offensive operations would be lost.  Threats to 
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destroy the enemy’s cities in response to attacks on allies would be less credible than 
threats against opposing nuclear and other military forces, thus undermining extended 
deterrence commitments.  If nuclear forces no longer served as a crutch for conventional 
weaknesses, greater investment in non-nuclear capabilities would be needed, offsetting 
the savings from the move to minimum deterrence.  And, some argued, deliberately 
targeting cities, as opposed to causing noncombatant harm as an unintended 
consequence of strikes on other targets, was morally and, under the law of armed 
conflict, legally wrong.4  
 
The Eisenhower administration sided with the Air Force and rejected minimum 
deterrence.  Then-Secretary of Defense Thomas Gates told a Congressional committee 
that: 
 

…in order to maintain a valid deterrent we have to maintain a deterrent force 
capable of knocking out [the enemy’s] military power and not just bombing his 
cities.  What we would actually do depends on circumstances, but we are 
adjusting our power to a counterforce theory; or a mixture of a counterforce 
theory plus attacks on industrial centers and things of that character.  We are not 
basing our requirement on just bombing Russia for retaliation purposes.5  

 
Although President Eisenhower at times expressed concern about “overkill” (once 
asking, “How many times do we have to destroy Russia?”),6 he approved an “optimum 
mix” of some 2,000 military and urban-industrial targets that included enemy bomber 
bases, ICBM sites, control centers, nuclear weapons facilities, and air defense bases, as 
well as targets located in urban areas.7  Eisenhower maintained a bomber force of well 
over 1,000 aircraft, to which initial deployments of land- and sea-based ballistic missiles 
were added.  At the time he left office, the strategic force, when fully generated, was 
capable of delivering more than 10 times the number of nuclear weapons associated 
with minimum deterrence.8   
 
Like his predecessor, President Kennedy sometimes questioned whether the United 
States was “get[ting] into the overkill business.”9  Yet his administration, too, did not 
accept minimum deterrence.  Instead, in the tense international conditions of the early 
1960s, Kennedy accelerated the buildup in U.S. nuclear arms.10  His secretary of 
defense, Robert McNamara, called minimum deterrence an “extreme” posture.  (“Full 
first strike capability” received the same label.)  In a memorandum to the president, 
McNamara rejected minimum deterrence on two of the grounds mentioned above: lack 
of an ability to limit damage in the event of war, and insufficient capability for a credible 
threat to deter Soviet aggression against allies.11   
 
Though McNamara later would emphasize the ability of U.S. strategic forces to survive a 
first strike and carry out a retaliatory attack that could destroy 20 to 30 percent of the 
population and 50 to 70 percent of the industry of the Soviet Union, this did not indicate 
acceptance of a minimum deterrence posture.  Even after giving prominence to this 
“assured destruction” capability, McNamara characterized a “cities only” strategy as 
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“dangerously inadequate.”12  Throughout his long tenure, a large force of bombers and 
missiles with thousands of nuclear warheads remained deployed and war plans that 
included damage-limiting strikes against Soviet nuclear capabilities remained in effect.  
McNamara used the assured destruction percentages as a budget cudgel to limit 
requests for additional nuclear forces, arguing that, at those levels of lethality, the United 
States already was on the “flat of the curve” and more weapons would yield only 
marginal increases in retaliatory damage.  (As with minimum deterrence, the deterrent 
effect of assured destruction was asserted, not assessed through analysis of the 
motivations and views of Soviet leaders.)13  One of McNamara’s deputies has recalled 
that assured destruction “provided a basis for denying service and Congressional claims 
for more money for strategic forces [and] served the purpose of dramatizing for the 
Congress and the public the awful consequences of large-scale nuclear war and its 
inappropriateness as an instrument of policy.  (However, it was never proposed by 
McNamara or his staff that nuclear weapons actually be used in this way.)”14  
 
Subsequent administrations likewise would find minimum deterrence unacceptable.  
President Nixon warned,  
 

I must not be—and my successors must not be—limited to the indiscriminate 
mass destruction of enemy civilians as the sole possible response to challenges.  
This is especially so when that response involves the likelihood of triggering 
nuclear attacks on our own population.  It would be inconsistent with the political 
meaning of [strategic] sufficiency to base our force planning solely on some 
finite—and theoretical—capacity to inflict casualties presumed to be 
unacceptable to the other side.15   

 
Nixon also worried that if U.S. nuclear capabilities were reduced to a minimum 
deterrence force, “the Soviets might well seize the opportunity to step up their programs 
and achieve a significant margin of strategic superiority” and the allies would lose 
confidence in U.S. nuclear guarantees.16   
 
The Reagan administration objected to minimum deterrence as “neither moral nor 
prudent.”  Caspar Weinberger, Reagan’s first secretary of defense, registered the 
administration’s strong disagreement “with those who hold that deterrence should be 
based on nuclear weapons designed to destroy cities rather than military targets.”  He 
went on to explain,  
 

Deliberately designing weapons aimed at populations is neither necessary nor 
sufficient for deterrence.  If we are forced to retaliate and can only respond by 
destroying population centers, we invite the destruction of our own population.  
Such a deterrent strategy is hardly likely to carry conviction as a deterrent, 
particularly as a deterrent to nuclear—let alone conventional—attack on an ally.  
…To talk of actions that the U.S. Government could not, in good conscience, and 
in prudence, undertake tends to defeat the goal of deterrence.17   
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Rather than a minimum deterrence force, the United States “need[ed] to be able to use 
[nuclear] force responsibly and discriminately, in a manner appropriate to the nature of [a 
Soviet] nuclear attack.”18 
 
In the post-Cold War period, minimum deterrence continues to lack serious appeal 
among senior officials.  During the second Clinton term, for example, Under Secretary of 
Defense for Policy Walter Slocombe cautioned a Senate committee about the “risks and 
disadvantages” of a force with only a “couple of hundred” nuclear weapons.19  The first, 
in his view, was the danger that “low numbers” might enable lesser powers to catch up 
to the United States.  (Some years later, Secretary of Defense Rumsfeld made the flip 
side of this argument, contending that a force of 1,700-2,200 ODSNWs would help 
“dissuade the emergence of potential or would-be competitors by underscoring the 
futility of trying to sprint toward parity with us.”)20  The second, Slocombe said, was the 
possibility that a very small force would be vulnerable to attack.  And the third drawback 
was that such a force might support only a “city-busting strategy,” which, Slocombe 
reminded the senators, “has never been U.S. policy.”  (It is worth noting that he made 
these points in presenting the case against proposals for the near-term abolition of 
nuclear weapons.) 
 
To summarize, several administrations have judged minimum deterrence inadequate for 
U.S. and allied security on the grounds that such a posture would: 1) violate moral and 
legal strictures; 2) encourage arms competition (“sprints” toward parity or superiority);  3) 
lack credibility to deter attacks on allies; 4) increase vulnerability to disarming attacks; 5) 
offer few retaliatory options in the event of war; 6) invite nuclear attacks on American 
cities in the wake of U.S. retaliatory strikes; and 7) provide little, if any, offensive 
capability for limiting damage from enemy attacks.   
 
As a coda to this discussion, consider the case of Jimmy Carter.  Prior to his 
inauguration, President-elect Carter met with the Joint Chiefs of Staff.  At one of their 
meetings, he “startled” the chiefs by suggesting the United States and Soviet Union 
could reduce their nuclear forces to 200 ballistic missiles each.21  Several months after 
taking office, President Carter directed the secretary of defense to undertake “a review 
of US [nuclear] targeting policy.”22  This Nuclear Targeting Policy Review (NTPR) was 
conducted over an 18-month period.23  During that time, the president evinced an 
interest in nuclear matters, for example, by participating in two nuclear exercises and 
ordering changes in “the so-called ‘Black Book,’ [SIOP Decision Handbook] which 
provides the president a written and graphic view of his alternatives for executing the 
SIOP.”24  Near the end of his term, in July 1980, President Carter signed Presidential 
Directive 59 (PD-59),25 which drew on the findings of the NTPR and gave “guidance for 
the continuing evolution of U.S. [nuclear] planning, targeting, and systems acquisition.”26  
The policies, plans, and capabilities related to PD-59 included the following: 
 

• plans informed by specific political-military objectives set by the president; 
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• deterrence of non-nuclear as well as nuclear attacks against the United 
States, its forces, and allies; 

 
• deterrence of aggression by the promise to deny Soviet leaders “victory,” 

however they might define such an outcome (thus the PD-59 approach was 
described as the “countervailing strategy”); 

 
• the targeting of elements of power highly valued by the Soviet leadership—

political and military control, nuclear and conventional forces, and war-
supporting industries; 

 
• no targeting of enemy civilian population per se; 

 
• a range of attack options, both preplanned in peacetime and improvised in 

crisis or war, to enable appropriate responses to different types and levels of 
attacks; 

 
• measures for “escalation control” to keep a limited nuclear war limited, even if 

such an eventuality was thought unlikely; 
 

• nuclear forces capable of flexible use; 
 

• nuclear forces and associated command, control, communications, and 
intelligence (C3I) systems that could survive attack and remain operational 
during a protracted war lasting weeks or months; 

 
• a nuclear “secure reserve force” for use during or after a prolonged conflict 

(to hedge against wartime uncertainties or deter coercion by third countries, 
for example); 

 
• capabilities for “bargaining effectively to terminate [a] war on acceptable 

terms that are as favorable as practical” (excerpt from PD-59); 
 

• an existing force of over 1,000 ICBMs, 600 SLBMs, and more than 400 long- 
and medium-range bombers, with more than 9,000 nuclear warheads; and, 

 
• ongoing programs for new ICBMs (MX), SLBMs (Trident), and air-launched 

cruise missiles, as well as improved C3I support.27 
 
In response to criticisms from Capitol Hill, assorted commentators, and arms control 
groups, Carter administration officials characterized the “countervailing strategy” and its 
various aspects as wholly consistent with past practice.  As one of their statements put 
it, 
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The fundamental premises of our countervailing strategy are a natural evolution 
of the conceptual foundations built over the course of a generation.  PD-59 is not 
a new strategic doctrine; it is not a radical departure from past U.S. strategic 
policy.  Our countervailing strategy, as formally stated in PD-59, is in fact, a 
refinement, a codification of previous statements of our strategic policy.  PD-59 
takes the same essential strategic doctrine, and restates it more clearly, more 
cogently, in the light of current conditions and current capabilities.28  

 
PD-59 indeed represented continuity with the past and for this very reason was far 
removed from the 200-missile minimum deterrence force Jimmy Carter broached with 
the Joint Chiefs before the start of his administration. 
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