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[English only]

Section 1. Maintaining our

Nuclear Deterrent

1-1.  TheUnited Kingdom iscommitted to helping
to secure international peace and security. Since 1956,
the UK'snuclear deterrent has underpinned our ability
s0 to do, even in the most chalenging circumstances
Throughout, the UK has proved itself aresponsble
geward of nuclear weapons, reducing our capability
as circumstances have alowed. Congistently we have
employed our nuclear forces strictly asameansto
deter acts of aggression againg our vitd interests and
have never sought to use themto coerce others

1-2.  Ourmanifesto a the 2005 Generd Election
made a commitment to retain the UK'sexisting
nudear deterrent. We have dready said this means
retaining this capability at least until the current
system reechesthe end of itslife. We have now
reached the point at which procurement decisonsare
necessary on sugtaining this capability in the longer
term. Thetimetable for decison-making is driven by
our assessment of thelife of dements of theexisting
Trident deterrent system and thetime it might take to
replace them.

HMS Vanguard

The Vanguard Class Submarines

13 Thefirg of four Royd Navy Vanguard-dass
baligtic missle submarines (or SSBNs), which carry the
Trident D5 missle, waslaunched in 1992 and the dass
had an origind design life of 25 years We have
undertaken detailed work to assess the scope for
extending the life of those submarines. Our ability to
achievethisislimited because some major
components on the submarines - induding the steam
generators, other elements of the nuclear propulson
system and some hon-nuclear support systems - were
only designed for a25-yegr life. The submarineshave
been, and will continue to be, subjected to a
rigorous through-life maintenance regime and we
believethat, by revdidating those



components, it should be possble to extend the life of
the submarines by around five years. Accordingly, the
first submarine would be going out of service around
2022 and the second around 2024. Continuous
deterrent patrols could no longer be assured from
around thislatter point if no replacement werein place
by then.

1-4.  Any further extenson of thelife of the
submarines would mean that the key components
described previoudy would need to be replaced or
refurbished, and thiswould requireamgjor refit of the
submarines. Thiswould not extend thelives of the
submarines much further and would not therefore be
cost effective. There have been some suggestionsthat
we should replicate US plansto extend thelives of ther
Ohio-dass SSBNsfrom 30to over 40 years A subgtantid
life extenson of thiskind would need to have been
built into the origina design of the Vanguard-class,
and into the subsequent manufacture, refit and
maintenance of the boats. Unlike with the Ohio-class,
thiswas not the case. Thereareaso some radical
differences between the two dasses - such asthe
propulson sysems- which mean that their potential
lives are different.

15,  Pest experience with UK submarine
programmes suggeststhat even a5-year lifeextenson
will involve somerisk. Thelivesof the previous
Resolution-cdlass SSBNs ranged between 25 and 28 years,
but there was asignificant loss of availability and
increasein support costs towards the end of their lives
Thelongest lifeextenson for any UK nudear powered
submarine wasto 33 yearsfor one of the Swiftsure-class
conventiona role submarines but again availability
was significantly reduced during its later years.
Therefore, whileit should be possbleto extend thelife
of the Vanguard-classinto the 2020s, we beievethat it
would be highly imprudent now to plan on the basis
thet it
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will be possible to extend them further.

1-6.  Wehave considered carefully how long it
might take to design, manufacture and deploy
replacement submarines. It took some 14 yearsfrom the
decison to purchase Trident in 1980 to the system first
being deployed operationdly in 1994. However, in the
preceding decade a good deal of initia concept and
design work had dready taken place. Much has
changed since 1980. Safety and regulatory standards
have been raised over thelast 25 years. The capacity
and experience within the UK submarineindudry isless
now then it wasin 1980. Thereare dso risksthat, inthe
event of asignificant gap between the end of design
work on the Astute-class conventional role nuclear
submarines and the start of detailed design work on new
SSBNs, someof the difficulties experienced on the
Adtute programme would be repeated because of the
lossof key design <kills

1-7. Detailed assessment of theduration of a
programme to build new SSBNswill need to await
contractual negotiations withindustry. A reasonable
estimateisthat it might take around 17 yearsfrom the
initiation of detailed concept work to achieve the first
operationa patrol. This estimate reflects the judgement
of industry and isconsistent with US and French
experiences. Given this estimate, the fact that non-
submarine options are likely to take at least aslong to
develop and that our current SSBNswill reech theend
of their (extended) lives during the 2020s, detailed
concept work on renewal of our deterrent system
needsto sartin 2007 if weareto avoid agap in
deterrence at the end of the life of the Vanguard-class
submarines.
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HMSVANGUARD test firesa Trident D5 misslein
October 2005

The Trident D5 Missile

1-8.  TheUSGovernment plansto extend thelife of
the Trident D5 missileto around 2042 to match thelife
of their Ohio-dasssubmarines. That will involvethe
manufacture of anumber of new misslesand the
modernisation of the existing missiles. Work will focus
entirdy on replacing components of the system to
minimisetherisk of obsolescence, especidly of the
dectronicsin the flight control systems. Therewill be
no enhancement of the capabiility of the missilein terms
of its payload, range or accuracy.

19 Unlesswe participatein that life extenson
programme, it will not be possibleto retain our existing
Trident D5 misslesin service much beyond 2020,
except a much grester cost and technicd risk.
Decisions on whether or not we should participate are
required by 2007.

The Warhead

1-10.  Our exigting Trident warhead design is
expected to lagt into the 2020s and no decisons on any
refurbishment or replacement are required currently.
Thelonger term position isdescribed in Sedtion 7.

Conclusions

1-11.  Wehave conduded that, if weareto maintain
unbroken deterrent capability at the end of thelife of
the V anguard-class submarines, we need to teke
decisons now on whether to replace those submarines
and whether to participatein the Trident D5 life
extenson programme.
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The Policy Context

2-1.  Section 1 st out why decisionson the future of
the UK's nuclear deterrent are needed now. Given the
implications of those decisions, we considered that it
was gppropriate dso to reassess our policy inthisarea

2-2. Our over-arching policy on nuclear wegpons
remains as set out in the December 2003 Defence
White Peper (Command 6041-1 Paragraph 3.11):

We are committed to working towards a safer
worldinwhich thereis no requirement for
nuclear weapons and continueto play a full role
ininternational effortsto strengthen arms control
and prevent the proliferation of chemical,
biological and nuclear weapons. However, the
continuing risk fromthe proliferation of nuclear
weapons, and the certainty that a number of
other countrieswill retain substantial nuclear
arsenals, mean that our minimum nuclear
deterrent capability, currently represented by
Trident, islikely to remain a necessary d ement of
our security.

Disarmament

2-3.  Wehavetaken aseries of measures (sse Box 2-
1) to reduce the scle and readiness of our nuclear
forces to ensure they arethe minimum necessary to
achieve our deterrent objectives. We have now

decided to make a further reduction in the number of
operationally available warheads. Thiswill be reduced
from the present position of fewer than 200 to fewer
than 160. Also, we will make acorresponding 20%
reduction in the size of our overall warhead stockpile,
which includesasmal margin to sustain the
operationdly available warheads.

2-4.  Thesefurther reductionswill mean thet, Snce
coming to power in 1997, we will have reduced the
upper limit on the number of operationally available
UK nuclear warheads by nearly half. Since theend of
the Cold War, the UK will have reduced the overdll
explosive power of its nudear arsend by around 75%.
TheUK'snuclear deterrent now accounts for less than
1% of the globd inventory of nuclear wegpons, and
our stockpileisthe smallest of those owned by the five
nuclear weapon States recognised under the Nuclear
Non-Prdliferation Treety (NPT).

2-5. In the 1998 Strategic Defence Review
we announced that we had by then purchasad 58
Trident D5 missles Subsequently, we decided not to
take up an option to purchase an additiond seven
missles Asaresult of anumber of test firings, our
current holding has reduced to 50. We believe that no
further procurement of Trident D5 missleswill be
necessary throughits planned in-servicelife
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Box 2-1:
UK Progress on Nuclear
Disarmament

We stand by our unequivocal

undertaking to accomplish the total
elimination of nuclear weapons.

We are the only nuclear weapon

State recognised under the NPT which
has reduced its deterrent capability to
asingle nuclear weapon system. We
have dismantled our maritime tactical
nuclear capability and the RAF's
WEL177 free-fal bombs.

We will reduce the upper limit

on the number of operationally
available warheads to less than 160,
areduction since 1997 of nearly one
half, compared to the previously
declared maximum.

We have reduced significantly the
operationa status of our nuclear
weapons system. Normdly, only one
Trident submarineis on deterrent patrol
at any onetime, with up to 48 warheads

on board. That submarineisnormdly at

severd days'naticetofire. Itsmissles
are not targeted at any country.

We have not conducted a nuclear

test explosion since 1991 and we
ratified the Comprehensive Nuclear
Test Ban Treaty in 1998.

We have increased our transparency
with regard to our fissile material
holdings. We have produced
historical records of our defence
holdings of both plutonium and
highly enriched uranium.

We have ceased production of fissile

material for nuclear weapons and other
nuclear explosive devices. We support
the proposal for aFissle Materia Cut-
Off Treaty and call for the immediate
start of negotiations in the Conference
on Disarmament in Geneva

We continue to make progress on the
"13 practical steps’ towards nuclear
disarmament agreed by consensus

at the 2000 NPT Review Conference.

between the United States and Russia, and are
encouraging both sides to make further
reductions.

2-6. Through the NPT and awide range of
fora, including the Conference on Disarmament
and the UN Disarmament Commission, we
continue to work multilaterally to help and
encourage others to reduce their nuclear
stockpiles. In 1998 we ratified the
Comprehensive Test Ban Treaty. We call on other 2-7. We have made further efforts to

states to do likewise. Repeatedly, we have called counter proliferation of nuclear, chemical,

for negotiations to begin immediately and biological and radiological weapons (see
without preconditions on a Fissile Material Cut- Annex A). We have put in place a

off Treaty. Such atreaty would put a global cap comprehensive multilateral strategy to

on the amount of fissile material available to be strengthen legally-binding obligations on states
turned into nuclear weapons. We have to strengthen export controls, to combat supply
supported the significant reductionsin the chains, and to prevent old or unused materials
numbers of nuclear weapons achieved by the from falling into the wrong hands.

bilateral arms control initiatives

Counter-Proliferation



2-8. But proliferation risks remain. Most
countries around the world with industrialised
economies have the capability rapidly to develop
and manufacture large scale chemica and
biological weapons. Also, we are concerned at the
continuing proliferation of ballistic missile
technology. Fewer states have acquired nuclear
weapons capabilities than some foresaw when the
NPT entered into forcein 1970. For example, South
Africaand Libya have both renounced former
nuclear weapons programmes. However, the
number of states with nuclear weapons has
continued to increase. Most of the 40 members of
the Nuclear Suppliers Group, an organisation of
suppliers of nuclear equipment and material who
act together to reduce the risks of nuclear
weapons proliferation through the implementation
of suitable export controls, have the technical
ability and means to initiate a viable nuclear
weapons programme. Whilst the size and readiness
of global nuclear capabilities has reduced
markedly since the end of the Cold War, large
nuclear arsenals remain and some are being
modernised (details are set out in Box 2-2).

Dismantling the Libyan nuclear programme
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Our International Legal
Obligations

2-9. The UK's retention of a nuclear deterrent
isfully consistent with our international legal
obligations. The NPT recognises the UK's status
(along with that of the US, France, Russiaand
China) as a nuclear weapon State. The NPT
remains the principal source of international
legal obligation relating to the possession of
nuclear weapons. We are fully compliant with
all our NPT obligations, including those under
Article | (prevention of further proliferation of
nuclear weapon technology) and Article VI
(disarmament).

2-10.  ArticleVI of the NPT does not establish
any timetable for nuclear disarmament, nor for
the general and compl ete disarmament which
provides the context for total nuclear
disarmament. Nor does it prohibit maintenance
or updating of existing capabilities. Nevertheless,
we will continue to press for multilateral
negotiations towards mutual, balanced and
verifiable reductions in nuclear weapons.

2-11. In 1996 the International Court of
Justice delivered an Advisory Opinion which
confirmed that the use, or threat of use, of nuclear
weapons is subject to the laws of armed conflict,
and rejected the argument that such use would
necessarily be unlawful. The threshold for the
legitimate use of nuclear weaponsis clearly a
high one. We would only consider using nuclear
weapons in self-defence (including the defence
of our NATO dlies), and even then only in
extreme circumstances. The legality of any such
use would depend upon the circumstances and
the application of the general rules of
international law, including those regulating the
use of force and the conduct of hodtilities.
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Conclusions

2-12. We see no reason to change the
judgement reached in the 2003 Defence
White Paper that the conditions for complete
UK nuclear disarmament do not yet exist. For
this judgement to change,

there would need to be much greater progress,
first towards reductions in existing nuclear
stockpiles, and second in securing global
adherence to obligations not to proliferate
nuclear weapons or related technology, under
the APT and other treaties and export control
regimes.

Box 2-2:
Current Global Nuclear
Capabilities

The Nuclear Weapons States
Recognised Under the APT

The US nuclear deterrent consists of systems
launched from submarines, silos and aircraft. The
US Navy retains aforce of 14 Ohio-class ISBNs,
each carrying up to 24 Trident D5 missiles. US
silo-based systems currently comprise 500
Minuteman inter-continental ballistic missiles
(ICBMys), following withdrawal of the
Peacekeeper system. This has reduced from over
1000in 1990 and is planned to reduce to 450
from 2007. A modernisation programme will
sustain the Minuteman force until the 2020s. The
US has air-delivered cruise missiles and free-fall
bombs delivered by arange of aircraft. By 2012,
under the terms of the Strategic Offensive
Reductions Treaty, total US operationally
deployed strategic nuclear warhead numbers
will reduce to a maximum of 2,200.

Russia deploys strategic nuclear weaponsin a
triad of land, sea and air based systems and,
in addition, retains a very large stockpile of
non-strategic nuclear weapons. Its strategic
arsena comprises some 520 inter-continental
ballistic missiles, more than 250 submarine-
launched ballistic missiles and about 700 air-
launched cruise missiles. Under the terms of
the Strategic Offensive Reductions Treaty,
Russiawill

reduce the number of its operationally
deployed strategic nuclear warheads to a
maximum of 2,200 by the end of 2012. Russia
continues to moderniseits nuclear arsenal.
Currently it is deploying the new SS-27
(Topol-M) inter-continental ballistic missile
and has recently been testing anew
submarine-launched ballistic missile.

Since the end of the Cold War, France has
scaled back its nuclear arsenal, with the
withdrawal of four complete weapons systems,
aswell as a general reduction of its nuclear
holdings. The French nuclear deterrent is now
based on two systems: submarine-launched
ballistic missiles and air-launched cruise
missiles. A new French ballistic missile, the
M51, isin development and recently has been
flight tested. It will be carried on board a new
class of four ISBNSs, the last of which isdueto
comeinto servicein 2010. Franceis aso
developing a new air-launched cruise missile
for deployment on the Rafale aircraft around
2009. Total warhead numbers are around 350.

Chinais modernising its nuclear forces. Its
strategic capability currently comprises a
silo-based ICBM force of around 20 missiles.
It also deploys a larger number of nuclear-
armed intermediate and medium range
ballistic missiles, all of which are believed to
carry single warheads. New projects include
mobile ICBMs, an ICBM equipped with
multiple warheads, a submarine-launched
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strategic balistic missile and, potentialy nuclear-
cgpable, cruisemissles

Other States

India conducted itsfirst nuclear test in 1974 andin
1998 hath Indiaand Pakistan conducted tests. They
are now cgpable of delivering nuclear wespons by
fixed-wing aircraft and land-based ballistic
missiles Development work on warheedsand
ddivery systems continuesin both countries. Bath
countries areworking on cruise misslesand Indiais
deveoping asubmarine-launched ballistic missile
cgpability, which could eventualy be nuclear-
armed.

North K orea attempted a nuclear test in October
2006 and isassessad to have enough fissle meterid
forasmadl

number of nudear wegpons. North Koreahas short
and medium range ballistic missilesin sarvice and,
with the launch of the Tagpo Dong-1 asasadlite
launch vehidein August 1998, demonstrated some
of the key technologies required for long range
multi-stage missiles. The much larger Tagpo Dong-
2, which could be configured either as a satellite
launch vehicleor asabadligtic missle, waslaunched
in July 2006 but suffered an early in-flight failure.
If devel oped successfully, the Tagpo Dong-2 would
have the capability to reach Europe.

Israd isnot asignatory of the NPT and isbelieved to
have a nuclear wegpons capability. |sragl possesses
short and intermediate range missileswhich are
believed to be capable of delivering nuclear
warheads.
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Section 3;

Nuclear Deterrence
inthe 21% Century

3-1. Section 2 concluded that, despite our
best efforts, the conditions have not yet been met
to enable the UK to give up its nuclear deterrent.
This section setsout in more detail the reasons for
retaining a deterrent.

The Origina Rationaefor the UK's
Nuclear Deterrent

3-2. During the Cold War, the UK's nuclear
deterrent was intended to address on the thresat to
the UK'svital interests from the Soviet Union.
NATO did not possess sufficient conventional
military forces to be confident of defeating an
attack by the Warsaw Pact, and there were
significant concerns that the Soviet Union might
have considered that the potential advantages of a
conventional and chemical attack on Western
Europe outweighed the military risks. Furthermore,
this threat from the Warsaw Pact was backed up by
alarge arsenal of nuclear weapons, against which
conventional military forces could not have hoped
to prevail. Since then, successive governments
have felt it important to retain an independent

deterrent as an essentia contribution to our security.

The UK Approach to Nuclear
Deterrence

3-3. The fundamental principles relevant to
nuclear deterrence have not changed since the
end of the Cold War, and are unlikely to change
in future. In terms of their destructive power,
nuclear weapons pose

auniquely terrible threat and consequently have
a capability to deter acts of aggression that is of
a completely different scale to any other form of
deterrence. Nuclear weapons remain a
necessary element of the capability we need to
deter threats from others possessing nuclear
weapons.

3-4. Five enduring principles underpin the
UK's approach to nuclear deterrence:

e our focusison preventing nuclear attack.
The UK's nuclear weapons are not
designed for military use during conflict
but instead to deter and prevent nuclear
blackmail and acts of aggression
against our vital interests that cannot be
countered by other means.

¢ the UK will retain only the minimum
amount of destructive power required
to achieve our deterrence objectives.
Since 1997, the Government has made
aseries of reductions in the scale and
readiness of our nuclear forcesin line
with changes in the global security
environment. We are now taking further
measures to reduce the scale of our
deterrent. We are reducing the number
of operationally available warheads
from fewer than 200 to fewer than 160,
and making a corresponding reduction
in the size of our overall stockpile.



» wedeliberately maintain ambiguity
about precisely when, how and at
what scale we would contemplate
useof our nuclear deterrent. Wewill
not smplify the caculations of a
potentid aggressor by defining more
precisdy the circumstancesin which we
might consider the use of our nuclear
cgpabilities Hence, wewill not ruleinor
out thefirgt use of nudear wegpons.

» theUK'snuclear deterrent supports
collective security through NATO for the
Euro-Atlantic area. Nuclear deterrence
plays an important part in NATO's
overall defensive gtrategy, and the
UK'snud ear forces meke a subgtantial
contribution.

« anindependent centre of nuclear
decision-making enhances the overall
deterrent effect of allied nuclear forces.
Potentid adversaries could gamble
thet the US or France might not put
themsdlvesat risk of anudesr atack in
order to deter an attack on the UK or our
dlies. Our retention of an independent
centre of nuclear decision-making
makes dear to any adversary that the
cogsof anatack on UK vitd interests
will outweigh any benefits. Separately
controlled but mutualy supporting
nuclear forces therefore creste an
enhanced overal deterrent effect.

Insuring against an Uncertain Future

35.  Itisakey respongbility of government to be
asurethat the UK is properly protected should the future
turn out to be less secure than we hope. Thereare limits
to the extent to which intelligence can inform us about
medium to long-term changes in the nuclear
capabilities of others, or give prior warning of a
possible changein intent by an existing nuclear
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weapon State. We must therefore be
realistic about our ability precisdy to
predict the nature of any future threats
to our vitd interests over the extended
timescal es associated with decisons
about the renewal of our nuclear
deterrent.

36.  Our assessment of the potentia security
environment between 2020 and 2050, the period
relevant to the decisions set out in this White Peper,
highlights some trends that give riseto significant causes
for concern. In spite of the successes of arms control
activities in Sowing the proliferation of nuclear
wegpons, the number of states with nuclear
capabilities has continued to grow. We do not assume
that thistrend will endure and we will continueto do
al wecanto dow or reverseit. But we cannot discount
the possibility that the number of states armed with
nuclear weapons may haveincreased by 2050.

37 In addition, there are arange of other risks
and challengesto future globa stability. Weak and
failing stateswill continue to offer safe havensfor
international terrorists and potentially creste wider
instability. Increasing pressure on key resources such
as energy and water (which could be driven by a
range of factors, potentially including population
growth, increasing global economic development
and climate change) may increase interstate tension.
Therapid and uncontrollable development of
militarily-relevant technology by the civil sector

will make potentia adversariesincreasingly capable.
These factors potentialy could lead to increasing
levels of international instability and risk of interstate
conflict. We are concerned that, over the period from
2020 to 2050, this potential prospect, combined
with possible further nuclear proliferation, could
lead to an increased risk of conflict involving a
nuclear-armed state.
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3-8.  Currently no gae hasboth the intent to
threaten our vitd interests and the capability to do so
with nuclear wespons. However, the fact that such a
conjunction does not exist today is not areliable guide
to thefuture. Therisks set out aboveraise the possibility
that, at some stage in the future, nuclear capabilities
and hodtileintent will become dangerously aligned.
We can foresee nud eear risksin three specific arees

Re-emergence of a Major Nuclear
Threat

39. Thereareriskstha, over thenext 20to 50 years,
amagjor direct nuclear threet to the UK or our NATO
Alliesmight reemerge. A sate'sintent in relation to the
useor threet of use of exigting capabilities could
change relatively quickly: for example, there waslittle
prior warning of the collapse of the Soviet Union. We
will continue to work actively with dl our friends and
partnersto enhance mutud trust and security, but we
cannot rule out, over the 2020-2050 timescale, amagjor
shiftin theinternational security Stuation which putsus
under threst.

Emerging Nuclear States

3-10. Over thenext 20 to 50 years, one or more states
could dso emerge that possess amore limited nuclear
capability, but one that poses agrave threst to our vitd
interests Wemust not dlow such gatesto threaten our
national security or to deter us and the internationa
community from taking the action required to
maintain regiona and globa security. TheUK's
continued possession of anuclear deterrent provides an
assurance that we cannot be subjected in futureto
nuclear blackmail or aleve of threat which would put
at risk our vitd interests or fundamentaly constrain our
foreign and security policy options.

State-Sponsored Terrorism

311.  Weknow thet internationd terroristsare trying
to acquire radiological wesapons. In future, thereare
risksthat they may try to aquire nuclear wespons.
While our nuclear deterrent is not designed to deter
non-state actors, it should influence the decision-
making of any state that might consider transferring
nuclear weapons or nuclear technology to terrorists.
We make no distinction between the means by which a
state might choose to deliver anuclear warhead,
whether, for example, by missile or sponsored terrorists.
Any datethat we can hold responsible for asssing a
nucleer attack on our vita interests can expect that
thiswould leed to a proportionate response.

3-12. A key dement of our ability to exercise
effective deterrence in such circumstancesis our
capability precisdly to determine the source of

material employed in any nuclear device. We will
retain and strengthen the world-leading forensic
capability a the Atomic Wespons Establishment,
Aldermagtoninthisarea. Wewill aso continueto work
to strengthen internationa expertisein thisfield.

Conclusions

3-13.  Inview of the continued existence of large
nuclear arsends, the possibility of further
proliferation of nuclear weaponsin combination
with the risk of increased internationa instability and
tension, we believe that anuclear deterrent islikely
to remain an important element of our nationa
security in the 2020s and beyond. We have therefore
decided to make the minimum investment required to
sugtain this capability over that period. We judge
that this continues to be a price worth paying.
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Box 3-1:

Responsesto
Counter-Arguments

A number of arguments have been

made in recent years to the effect that
the UK unilaterally should give up its
nuclear deterrent. Some of these are set
out below, along with the reasons that we
do not accept them:

1. Themain threat to the UK isfrom
terrorism, against which nuclear
weapons are useless. Nuclear
weapons were designed to deter
a specific range of threats. We still
need to insure against those threats,
even though new threats such as
terrorism have emerged. The UK has
an intensive strategy for managing
the risks from terrorism and we
maintain arange of capabilities to
deal with them. As noted in Section
3, we believe that retention of an
effective nuclear deterrent by the
UK has aroleto play in reducing the
potential threat from state-sponsored
nuclear-armed terrorists.

2. Itishypocritical for the UK to maintain
its deterrent while arguing that
countries such as Iran and North
Korea cannot develop one. The
NPT recognised the UK, the US,

France, Russiaand Chinaas nuclear
weapon States and established other
signatories as non-nuclear weapon
States. We have an excellent track
record in meeting our NPT obligations.
Iran and North Korea signed the

NPT, so pursuit of nuclear weapons
programmesisin breach of the Treaty.

3. If the UK unilaterally gave up
its nuclear deterrent, this would
encourage others to follow suit.

There isno evidence or likelihood

that others would follow the UK down
aunilateralist route. There would

need to be compelling evidence

that a nuclear threat to the UK's vital
interests would not re-emergein
future before we could responsibly
contemplate such a move. It would
be highly imprudent to mortgage our
long term national security against
any such assumptions.

4. Themoney required to maintain a
nuclear deterrent should instead
be invested in our conventional
capabilities. Nuclear weapons remain
anecessary element of the capability
we need to deter threats from
others possessing nuclear weapons.
Conventional forces cannot deliver
the same deterrent effect. Since 1997,
the Government has made significant
additional resources available to
Defence, providing many new
capabilitiesto enable us to undertake
those military tasks that cannot be
achieved by nuclear deterrence. The
investment required to maintain our
deterrent will not come at the expense
of the conventional capabilities our
armed forces need.

5. The UK retains nuclear weapons
because of the international status
that this might bring, in particular
the UK's permanent seat on the
United Nations Security Council.
We maintain our nuclear forces
as a means of deterring acts of
aggression against our vital interests
and not for reasons of status.

6. The UK does not require a nuclear
deterrent as we are already
protected by the US nuclear
deterrent. A potential adversary
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might miscal cul ate the degree of

US commitment to the defence and
security of Europe. An independent
deterrent provides the assurance that
it can be used to deter attacks on our
vital interests. An independent centre

of nuclear decison-makinginthe UK 9.

aso reinforcesthe overdl deterrent
effect of dlied nuclear forces and
thus enhances our security and that
of NATO dlies

Replacing Trident isillegal.
Maintaining a minimum nuclear
deterrent isfully consstent with all
our international lega obligations,
including those under the NPT (as set
out in paragraphs 2-9to 2-11).

. Ballistic missle defence could

take the place of the UK's nuclear
deterrent. Bdlistic missle defences
are only designed to be ableto
defend againgt limited missile
attacks. They do not, on their own,
provide a complete defence
againg the full range of risks set out

in thisWhite Paper. They should be

regarded as complementary to
other forms of defence or response,
potentially reinforcing nuclear
deterrence rather than superseding it.

All the UK needsisa dormant
nuclear weapons capability,
fromwhich we could re-establish
adeterrent if and when specific
threatsemerge. Any UK decison to
give up an active credible nuclear
deterrent system would, for political
and cost reasons, be extremdy
difficult to reverse. In practice, the
timeframe for re-establishing a
credible minimum deterrent would
probably be longer than the likely
warning of any changein intent of
an established nuclear power or any
covert programme el sewhere to
devel op nuclear weapons. Also, any
move from adormant programme
towards an active one could be seen
as escdatory, and thus potentially
destabilisng, inacrigs.
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Section 4: Ensuring

Effective
Deterrence

4-1. If they areto have the required deterrent effect,
our nuclear forces need to continueto be credible
againgt the range of risks and threets described in Section
3. Thissection describesthe key characteridticsthat are
necessary to esablish thiscredibility.

Invulnerability and Readiness

4-2. A deterrent syssem must be ableto function
irrespective of any pre-emptive action that might be
taken by apotential aggressor. Also, itisimportant for
safety and security reasons that our nuclear forces are
protected properly at dl times againgt actionsranging
from afull scale strategic nuclear striketo aterrorist
attack. There are anumber of waysin which this might
be achieved: by making the system invulnerableto
attack; by having asufficiently large capability that
even afull scae atack would not prevent the launch
of an effective counter strike; by making the system
difficult to target, most obvioudy by making it
undetectable; and by holding the system continuoudy
a asufficiently highlevel of readinessthat it could be
launched before any pre-emptive strike takes effect.

4-3.  Our preferenceisfor aninvulnerable and
undetectable system, which alows usto maintainit a
aminimum leve of scade and readiness, but we bdieve
that it should aso be capable of being held a high
readinessfor extended periods of time. It should be
possible, both overtly

and covertly, to increase or decreaseits readiness
thereby giving the Government maximum flexibility in
terms of setting and adjusting our nudleer deterrent
posture: thisis especialy important during acrisis.

Range

4-4.  Thereisincreasing uncertainty about the nature
of futurerisks and chalengesto UK security. Wherees
during the Cold War the likely source of thrests was
well established, the position is more uncertain now and
may be even lessclear by the 2020s Thereforewe
believe that our nuclear deterrent should retain our
exigting cgpability to deter threats anywherein the
world.

45,  Closdy linked to the range of our nuclear
capability isthe question of whether we should plan on
smultaneoudy or near smultaneoudy having to deter
more than onethreat againg our vitd interests. Whileit
istheoreticaly possibleto envisage some eventudities
wherethis question might arise, we do not believe that
this factor should determine either the nature or scale
of our deterrent system.

Independence

46. TheUK'snudear forcesmus remain fully
operationally independent if they are to beacredible
deterrent. It is essentid that we have the necessary
degree of assurance
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that we can employ our deterrent to defend our vita
interests The UK's current nudear deterrent isfully
operationally independent of theUS:

¢ decison-making and use of the system
remansentirdy soverdgntothe U K;

¢ only thePrimeMinister can authorise
theuse of the UK's nuclear deterrent,
evenif the misslesareto befired as part
of aNATO response

e theingruction to firewould be
tranamitted to the submarine using only
UK codesand UK eguipment;

e al the command and control
procedures are fully independent; and

¢ theVanguard-class submarines can
operate readily without the Global
Postioning by Sadlite (GPS) sysemand
the Trident D5 missledoesnot use GPS
a al: it hasaninertid guidance system.
Thereisnothing in the planned Trident
D5 life extension programme that will
change this position.

4-7. We continueto believe that the costs of
developing anuclear deterrent relying solely on UK
sources outwei gh the benefits. We do not see agood
case for making what would be a substantid

additiona investment in our nuclear deterrent purely to
insure againg a, highly unlikely, deep and enduring
breskdown in raionswith the US. Wetherefore
believethat it makes senseto continue to procure
dementsof the sysem fromthe US.

4-8. TheUShasnever ought to exploit our
procurement relationship in thisareaasameansto
influence UK foreign policy nor doesthisrelationship
compromise the operationa independence of our
nuclear deterrent.

Scde

4-9. We need to make ajudgement on the
minimum destructive capability necessary to provide
an effective deterrent posture. Thisjudgement requires
an assessment of the decision-making processes of
future potentia aggressors, and an analysis of the
effectiveness of the defensive meesures that they might
employ. Retaining some degree of uncertainty over
the nature and scale of our responseto any particular
set of circumstancesis an important part of our
overdl deterrence posture. However, we believe that
our existing capability to deploy up to 48 warheads
on the submarine on deterrent patrol issufficient. As
with our current deterrent, the ability to vary the
numbers of missles and warheads which might be
employed, coupled with the continued availability of
alower yield from our warhead, can make our
nuclear forces amore credible deterrent against
smaler nudeer thregts.
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Section 5: Deterrent
Options, Solutionsand

Cods

51 Theprevioustwo sections have described
why we wish to retain anuclear deterrent, and the key
attributes we believe that it should continue to have.
This section sets out the various options that we have
considered and the extent to which each option meets
our requirements. It also setsout our proposed solution
and how much thiswill cost.

The Options

52, Four generic optionswere subjected to
detailed assessment and comparative costing: alarge
arcraft equipped with cruise missiles; slo-based
balistic missles, and both surface and sub-surface
maritime platforms equipped

Deterrent Options Costs

with baligic missles Table5-1 showsthear reaive
through-life costs.

53.  Theprocessby which these options were
identified, and the details of our assessment of them, is
st outin Annex B. Wergjected the large aircraft
option primarily because of vulnerability to pre-
emptive attacks and because of the costsinvolved in
procuring new large aircraft and the supporting
refueling tankers, providing new infrastructure, and
designing and procuring anew cruise missle Silo-basd
sygemsin the UK could be a credible deterrent only
againg states with alimited nuclear capability, and
even then there would be significant additiona costs
compared to asubmarine-based system capabl e of

Table5-1

Relative
Through Life
Costs

T

—
e

L
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Submarine

Surface Ship Slo Aircraft
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deterring al credible threats. A deterrent based
on surface ships would be less capable, more
vulnerable and no less expensive than a
submarine-based solution.

5-4. We considered the relative merits of
deploying cruise or ballistic missileson a
submarine. Any programme to develop and
manufacture a new cruise missile would cost far
more than retaining the Trident D5 missile. In
capability terms, cruise missiles are much less
effective than a ballistic missile (see Box 5-1).
Therefore it was clear that, in terms of both cost
and capability, retaining the Trident D5 missile
is by far the best approach.

Next Steps

5-5. We have decided to maintain our
existing nuclear deterrent capability by replacing
the Vanguard-class submarines with a new class of
submarines and we plan

shortly to commence detailed concept work. We
believe this programme will be sufficiently mature
for usto place a contract for their detailed design
by around 2012 to 2014.

5-6. We have started to consider some of the
fundamental design issues. We believe that the
new submarines will need to be nuclear
powered, as conventional propulsion systems
cannot currently generate sufficient power and
endurance to meet our reguirements. We
envisage that the design of the new | SBNs will
maximise the degree of commonality with
other in-service submarines where this can be
done in a cost-effective manner. The scope for
this will be determined during the next phase of
work. However, some changes to the design of
the Vanguard-class will be required, to take
account of equipment obsol escence, the need
to continue to meet modern safety standards
and to maximise the scope to make the new
ISBNs

Box 5-1:
Comparison of Cruise and
Bdligic Missles

Tomahawk Land Attack Missile

Ballistic missiles, such asthe Trident D5
missile, have anumber of design
advantages over cruise missiles:

Payload: Ballistic missiles can carry multiple
warheads, compared to the single warhead
that can be carried by a cruisemissile.

Range: Ballistic missiles have arange
typically up to around 12,000 kilometres,
compared to a maximum of 2,000 to 3,000
kilometres for a cruise missile.

Speed: Bdlistic missiles can travel at speeds
in excess of ten times the speed of sound
whilst cruise missiles are currently sub-sonic.

Vulnerability: Compared to ballistic missiles,
cruise missiles are more proneto interception,
largely because of their dower speed and lower
trgjectory. Ballistic missile defences are being
developed by a number of countries, but we
believe that it is highly unlikely that the
effectiveness of the UK Trident D5 missileforce
will bejeopardized, even over the planned
extended in-servicelife of that missile. A less
vulnerable delivery system aso enables usto
maintain alower stockpile of warheads.




capable of adapting to any changes in our
requirements and to any new technological
developments.

5-7. A critical feature of the credibility of a
deterrent isitsinvulnerability to preemptive
action. At present, we achieve this
invulnerability by maintaining a submarine
permanently on patrol (see Box 5-2). That
requires a fleet of four Vanguard-class
submarines. At any one time, one of the
Vanguard-class submarines is normally
undergoing an extensive refit that takes it out of
the operational cycle for around four years.
Three submarines normally are required to be
operationally available in order to sustain
continuous deterrent patrols, although
continuous deterrence can be maintained for
limited periods when only two are available.

5-8. We have reviewed once again the
operational posture of our submarines and have
confirmed that, for the foreseeabl e future, we
should continue to retain a submarine
continuously on deterrent patrol.

5-9. We are not yet in a position to make a
firm judgement about how many submarines we
require in future because we do not yet
understand comprehensively the likely
operational availability of the replacement SSBNs.
We will investigate fully whether there is scope to
make sufficiently radical changes to the design
of the new SSBNs, and their operating, manning,
training and support arrangements, to enable us
to maintain continuous deterrent patrols with a
fleet of only three submarines. A final decision
on the number of submarines that will be
procured will be made when we know more
about their detailed design.

5-10.  We have decided to participate in the
Trident D5 life extension programme, at a cost of
some £250 million, which is very significantly
less than it would
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cost to acquire an alternative delivery system.
Thiswill enable us to keep thismissilein service
until the early 2040s. We will continue to
participate in the joint UK/US support
arrangements for the D5 missile at the facilities at
Kings Bay, Georgia. This arrangement represents
excellent value for money. We anticipate that the
first life-extended D5 missiles will enter service
with the Royal Navy towards the end of the next
decade.

Costs and Funding

5-11. The procurement costsinvolved in sustaining
our independent deterrent capability will need to
be refined as work on the concept and assessment
phasesis taken forward with industry. More
accurate cost estimates will be available by the
time we come to place a contract for the detailed
design of the submarines in the period 2012 to 2014.
Our initial estimate isthat the procurement costs will
be in the range of £15-20 hillion (at 2006/07 prices)
for afour-boat solution: some£11-14 hillion for the
submarines; £2-3 billion for the possible future
refurbishment or replacement of the warhead; and
£2-3 billion for infrastructure over the life of the
submarines. There would be savings from athree-
boat solution but these would not bein proportion
to the reduction in the number of submarines.
These costs will fall principaly in the period 2012 to
2027. The comparable cost for the Trident system
was some £14.5 billion at today's prices. These costs
are a'so comparabl e to the procurement costs of
major weapons systems such as Typhoon aircraft.
Depending on future decisions, there could aso be
the cost of starting to replace the D5 missile from
the 2030s. At thisrange, any estimate of cost would
be highly speculative: the equivaent cost for the
Trident D5 missile was some £1.5 hillion at today's
prices.

5-12.  Itisnot possible to be sure what the size
of the defence budget will be
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over thetimescalesinvolved but the
procurement costs are likely on average
to be the equivaent of around 3% of
the current defence budget over the
main period of expenditure. Thisis
around the same asfor the Trident
programme. In meeting our public
spending commitments, the MOD
continues to pursue ahigh leve of
efficiency savings

513.  Wewill continuethe
programme of investment in sustaining
capabilities a the Atomic Weapons
Egtablishment (AWE), both to ensure
we can maintain the existing warhead
for aslong as necessary and to enable
usto develop areplacement warhead if
that is required. Additional investment
averaging £350 million per annum over
the years 2005/06 to 2007/08 was
announced lagt year. Further investment
will be necessary, and early in

the next decade the costs of AWE are
likely - at their peak - to be the
equivalent of about 3% of the current
defence budget (compared to about
2.5% today).

514. Oncethenew fleet of SSBNs
comesinto service, we expect that the
in-service costs of the UK's nuclear
deterrent, which will include AWE's
costs, will be smilar to today (around 5
6% of the defence budget).

515. Theinvestment required to
maintain our deterrent will not come at
the expense of the conventional
capabilities our armed forces need.
Decisonsontheleve of our investments
in nuclear and conventional capability
will be taken in the Comprehensve
Spending Review, the results of which
will be announced next year.

Box 5-2:
SSBN Operations

Therationdefor continuous deterrent

snce 1969, and mirrors how the USand
France operatetheir SSBNs) isthat:

to an attack. For example, we are
patrol have remained completdy

hodilesate Thismeanswe havean

dl times,

reduced to asingle deterrent system:
asngleplaform, ddivery system
and warhead design. If we ceased
continuous deterrent patrols, asngle
deterrent forcein asinglelocation
would be unacceptably vulnerable
when asubmarine was not on patrol;

* invulnerability and assuredness of

patrolling (which the UK has maintained

» thesubmarine on patrol isinvulnerable

confident that our SSBNs on deterrent
undetected by ahogtile or potentidly
assured nuclear deterrent available at

* unlike any other nudear wegpon State
recognised under the NPT, the UK hee

capability are key components
of the credibility of our deterrent,
and aso enable us to keep only

aminimum deterrent. Greater
vulnerability could necessitate

increases in the scale of our nuclear
deterrent;

our deterrent'sinvulnerability and

assuredness contributeto stability,
asthisreamoves any incentive pre-
emptivdy to attack our nuclear forces;

if we ceased continuous deterrent
patrols, we could be deterred or
prevented from deploying an SSBN in
acriss, and

the Royal Navy hasaclear and
demanding operationa target,
whichit hasmet Snce 1969. Thisis
good for motivation and morae. If
the requirement was for lessthan
constant readiness, it would be
harder to motivate the crews, and
others who support the deterrent,
on whom the effectiveness of the
capability ultimately depends.
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Section 6: Industria

ASpects

6l Designing and building new 1SBNs,

and integrating them with other elements of the
overall system, will be a significant technical
challenge for the Ministry of Defence and for
industry. Nuclear powered submarines carrying
ballistic missiles represent, in engineering terms,
one of the most complex and technically
demanding systemsin existence.

HMSASTUTeunder condruction at BAe Sysems
Submarines Barrow-in-Furness (picture courtesy of
BAe Systems)

6.2 In our Defence Industrial Strategy,
published in December 2005, we explained

that the UK's fleet of nuclear powered
submarines requires a specialist subset

of skills within the maritime industry. Over many
years the UK has developed a high level of
expertise in the design, manufacture and
maintenance of nuclear powered submarines.
The early stages of the programme to build the
new Astute-class conventional role submarines
were, however, difficult, in part due to less than
optimal industrial and design arrangements,
resulting in a submarine design that could not
initially be built at planned cost. Lessons have
been learnt from that programme. Nevertheless,
more change is needed for industry to be able to
deliver a new programme on time and at an
acceptable cost. We believe that the imperative
for change is well recognised.

6.3 It would be our intention to build the
new ISBNsin the UK, for reasons of national
sovereignty, nuclear regulation, operational
effectiveness and safety, and maintenance
of key skills. But this is dependent on
proposals from industry that provide the right
capability at the right time and offer value
for money. For the reasons set out in the
Defence Industrial Strategy, progress towards
industrial consolidation and a sustainable
industrial base, will be an important
ingredient. Final decisions will be taken in the
lead up to the placing of a contract for the
detailed design of the submarines.
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64 For the replacement SSBN
programme we expect that there will bea
much greater collaborative effort between
the MOD and industry than has been the
casein the recent padt.

65 Thecurrent indugtrid ructurelimits

the scope for system-level competition

inthe UK. Thereforeakey to sucoessful procurement in
the UK would be to work closdly with industry right
down the supply chain to put in place sustainable
collaboretive arrangements that run through thelife
of the platform. Thisisimportant for driving down
the whole-life cogts of the programme. Wewill also
seek to bear down on the costs by sourcing some sub-
sydem dementsfrom oversessin line with the policy
<t out in the Defence Indudtrid Strategy.

Safety and Regulation

66 Safety will be akey dement
of the design and operation of the
replacement SSBNs. The operation of our
nucl ear-powered submarinesis regul ated
by independent safety authorities within
the MOD, whilst the Nudear Indalletions
Inspectorate license facilities for reactor
congtruction and degp maintenance. A
fundamental principle applied by those
authoritiesisthat successful safety risk
management is founded in a proper
understanding of nuclear technologies.

Disposd Policy

6.7 Thedisposd of the Vanguard-
dasssubmarinesisill someway off, and
itisthereforetoo early to estimate the
possible decommissoning cogs. When the
Vanguard submarines|eave navd sarvice,
they will be subject to aprocess known as
Defuel, De-equip and Lay-up Preparation,
which will involve spent nuclear fuel and
other materids being removed for storage
a Sdlafied, and any remaining irradiated
materia being secured within the reactor
compartment. In line with current practice
for other submarines now leaving service,
the submarinesthemsaves with then be
stored afloat a Devonport, pending fina
disposd. Afloat storage has proved tobea
safearrangement for over 20 years.

6.8  Weareexamining optionsfor the
disposal of defuelled nuclear powered
submarines, including future storage of the
resulting intermediate level radioactive
materid. Thiswork islinked closdy tothe
work of the Committee on Radioactive
Waste Management, which has recently
reported on the wider question of the
storage of UK nuclearwaste. We aredso
working with industry to ensure that any
future nuclear submarineis designed to
facilitate the safe decommissioning and
storage of nuclear materids.
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Section 7: Future

Decisons

7-1.  Theplansset out in thisWhite Peper will enable
the UK to maintain an effective and operationally
independent nuclear deterrent until the early 2040s,
when the Trident D5 missleisdueto be withdrawn from
service. A number of additiond decisionswill need to
be taken over the coming years: theseareillugrated in
Table7-1.

Submarines

7-2.  Asdescribed in Section 5 and 6, weneed in
futureto take further decisions on thenew dass of
SSBNs, indudingontheir detailed design and on the
number of submarinesto be procured.

Warheads

7-3.  TheUK produced anew nuclear warhead to
coincide with the introduction into service of the
Trident system. Thiswarhead was designed and
manufactured in the UK by AWE, athough it was
decided that it would be more cost effective to
procure certain non-nuclear components of the
warheed from the United States.

7-4.  Thecurrent warhead designislikdy tolast into
the 2020s, dthough we do not yet have sufficient
information to judge precisdly how long we can retain
it in-service. Decisons on whether and how

Future UK Deterrent Table7-
Plans 1
Vanguard Class New sub  marines
Submarine | | |
Trident Life Extension Po |ssbleD5Succes | sor
D5 Missi
Missile
- Current Warhead Extend  or replace
|
Warhead f
2005 2015 2025 2035 2045 2055

Current System

Confirmed future plans

Possible future plans
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we may need to refurbish or replace this
warhead are likely to be necessary in the next
Parliament. In order to inform these decisions,
we will undertake a detailed review of the
optimum life of the existing warhead stockpile
and analyse the range of replacement options
that might be available. Thiswill include a
number of activities to be undertaken with the
United States under the 1958 UK-US Agreement
for Cooperation on the Uses of Atomic Energy
for Mutual Defence Purposes.

The Ddlivery System

7-5. We expect that the new class of SSBNs
will have adesign life of at least 25 years. On this
basis, the new SSBNswould be unlikely to start
going out of service until the 2050s, which will
go beyond the planned life of the Trident D5
missile, even when itslife is extended out to the
early 2040s. Further investment will be
necessary if we wish to sustain an effective
nuclear delivery system throughout the life of
the new submarines. Decisions on whether we
wish to acquire

asuccessor to the life extended D5 missile, and
what form any successor might take, are unlikely
to be necessary until the 2020s.

7-6. We have sought, and received,
assurances from the US Government that, in the
event they decide to develop a successor to the
D5 missile, the UK will have the option of
participating in such a programme. We have
also received an assurance that any successor to
the D5 should be compatible, or can be made
compatible, with the launch system to be
installed in our new SSBNs. These and other
assurances will be set out in an exchange of
letters between the Prime Minister and the
President of the United States, the texts of which
will be published.

7-7. These agreements will ensure that, if
future U K Governments wish, they will have the
option of retaining a nuclear deterrent
capability throughout the lives of the new dass
of SSBNs
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The UK's Non-Proliferation

Efforts

International Atomic Energy Agency (IAEA): The
UK isworking dosdy withthe |AEA to develop
assurances of supply for nuclear fuel, which provide
energy security without the need for proliferation of
sengitive enrichment technology. Our latest
"enrichment bond" proposal, involving advance
consent for exports of low enriched uranium, has been
very well received. We dso continueto press for
agreement to the |AEA's Additiona Protocol to be
made a condition of supply before agtate can receive
any sengtive nuclear technology. We have agreed an
Additiona Protocol to our Safeguards Agreementswith
the lAEA, and al UK enrichment and reprocessing
facilities are now liableto internationd safeguards

inspections.

Iran/lAEA: Since 2003, the UK, France and Germany
have been leading international diplomatic effortsto
convince Iran fully to co-operate with the IAEA over
international concerns about its nuclear programme.
Laterly, this hasinvolved working closdly withthe US,
Russaand Chinain the UN Security Coundil. Thisled, in
July thisyesr, to the adoption of UNSCR 1696.

Middle East WM D Free Zone: The UK
continues to support the creation of an effective and
verifiable chemical, biological, radiologica and
nuclear-free zonein the Middle Eagt, in keeping with
the resolution on the Middle Eadt & the 1995 NPT
Review and Extension Conference.

UNSCR 1540: The UK wasoneof theleading
proponents of UN Security Council Resolution 1540,
which esablished legdly-binding obligations on al UN
Member Statesto take Sepsto combat proliferation of
wegpons of mass destruction through national
legidation, co-operdtive action, devel opment of
effective export controls and physical protection of
WMD related maerias In September 2004, the UK
was one of thefirst statesto comply with the national
implementation reporting requirements of UNSCR 1540.

Libya/AQ Khan: The UK played akey roleinthe
processthat led to Libyasannouncement, in December
2003, thet it would diminateits chemicd, biological
and nuclear progranmesand limititsmissleprgedts This
process contributed to the discovery and dismantling of
the proliferation activities being pursued by the AQ Khan
network.

Praliferation Security Initiative (PS):

The UK hasbeen involved actively in driving forward
the PSI, which amsto prevent theacquisition and
development of chemicd, biologicd, radiologica and
nuclear wespons by states of concern and non-state
actors, together with thase who supply such programmes
through trafficking in sengtive materia's, equipment

and technology.

Export Control Regimes: The UK isa
leading and active member of the Nuclear Suppliers
Group, the Augtrdia Group, the
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Missile Technology Control Regime and the
Zangger Committee - arrangements which aim
to minimise the risk of assisting Chemical,
Biological, Radiological and Nuclear weapons
and ballistic missile proliferation through more

effective national level export licensing measures.

G8 Global Partnership Co-operative Threat
Reduction: The UK has committed up to $750
million over ten yearsto thiswork and currently
supports projects to help dismantle old Russian
nuclear submarines, dispose of 34 tonnes of
plutonium in Russia, destroy Russia's stocks of
chemical weapons (atotal of 40,000 tonnes) and
create new employment for former Soviet weapons
scientists. Such efforts prevent the material s used to
make chemical, biological, radiological and
nuclear weapons, and the weapons themsel ves,
from falling into the wrong hands.

Global Initiative to Combat Nuclear
Terrorism (GICNT): The UK isan Initial Partner
Nation of the GICNT, unveiled by

the Presidents of the United States and Russiain
July thisyear. Theinitiative calls for co-operation
in efforts directed at, among other things,
improving control of nuclear materials, and
detecting and suppressing illicit trafficking of
such materials.

Norwegian 7 Country Initiative: The

UK is an active member of the 7 Country
Initiative, which aimsto foster fresh thinking on
how we can take forward the three pillars of
the NPT-access to nuclear technology for
exclusively peaceful purposes, non-
proliferation and disarmament.

Chemical Weapons Convention
(CWC)/Biological and Toxin Weapons
Convention: We are working with the
European Union to encourage and help all
countries accede to both treaties and to
implement fully their obligations. In the last 5
years over 20 additional countries have joined
the CWC.
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Options Assessment

Process

B-1. Before arriving at decisions, we
undertook a thorough review of the widest
possible range of options to replace the
Vanguard-class submarines. We then used a
detailed assessment process to narrow the range
of options under consideration to four generic
options: alarge aircraft equipped with cruise
missiles; silo-based ballistic missiles; and both
surface and sub-surface maritime platforms
equipped with ballistic missiles. Some flexibility
wasincluded within these options to enable
trade-offs to be made between potential costs
and capability. There was al so scope to consider
variants between the four options: for example,
although cruise missiles were considered as part
of the air-launched option, the analysis also
enabled consideration of the possibility of
delivering cruise missiles from a submarine or
surface ship.

B-2. We discarded some of the other
possible options for the following reasons. We
rejected the possibilities of employing short-
and medium-range aircraft operating from the
UK or overseas, or short- or medium-range land-
based missiles, on the grounds that these options
lacked sufficient range. Even aircraft launched
from aircraft-carriers would not meet our range
criteria. Furthermore, these options would be
vulnerable to pre-emptive attacks whilst on the
ground or at sea, or to interception by air
defence systems whilst in the air.

B-3. We rejected mobile land-based
systems because of the serious concerns at the
technological risksinvolved with developing
such systems, given that no such capability is
currently readily available from reliable sources.
We also perceived major vulnerability and
security difficulties in operating any such
system within arelatively small and densely
populated island such as the UK.

B-4. The only ballistic missile which we
considered in any detail in the analysis was the
Trident D5 missile. In capability terms, this missile
meets all our likely future operational
requirements. And the costs of retaining this
missilein service out to the early 2040s are
greatly exceeded by the potential costs and
technical risks associated with any programme
to acquire an alternative ballistic missile system.
There would be some costs and risks associated
with adapting the Trident D5 missile for usein a
surface ship or silo because of the likely need for
an extensive engineering and test programme.
But adapting the Trident D5 missile would still be
likely to represent, by some way, the most cost-
effective delivery system for any UK silo-or
surface ship-based deterrent.
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The Four Generic Options

B-5 We undertook a cost and capability-based
assessment of the four generic options against the basic
requirements for our nuclear deterrent described in
Section 4. The conclusonsof thisandysdsare asfollows

Option 1:
A long-range aircraft
equipped with cruise missiles

Airbus A350

Platform:

e 20large converted civil aircraft plus 20
refudling aircraft

¢ Range(with refudling) in excessof

20,000km

e Capacity to carry four large cruise
missles

Ddivery sysem:

e Subsonicouise missle(new
development or off-the-shef purchase)

¢ Rangeupto 3,000 km
¢ New nuclear warhead

Infrastructure and Support:

¢ Twolargemain operating bases (one
new, one amodified existing base)

¢ New nuclear storagefacilitiesand
command and control system

¢ Extensvenew traning burden

Operational Posture

¢ Impracticableto sustain continuous
arborne deterrent patrols

e Aircraft normaly retained at high dert
on the ground

B-6 Asessment: Thecombingion of along-range
aircraft armed with cruise missiles suffersfrom severd
mgor drawbacks. The whole system would be
vulnerable particularly to preemptive attacks whilst
on the ground, to conventiona and nuclear missile
threats, and to terrorist attacks, and once airborne, to
aurface-to-air and air-to-air missles. Similar concerns
would aso apply to the airbornerefueling tankers,
which would be essentid if the aircraft were to be able
to meet the requirement to be able to deter threats
anywherein theworld. Cruisemisslesaredso
sgnificantly more vulnerable to being intercepted
than bdlistic missilesbecausethey fly a much lower
speed and dtitude.

B-7 Even with afleet of 20 large aircraft, we would
also face amgjor chalenge in terms of guaranteeing a
sufficient capability to establish an effective
deterrence posture. Also we had concerns about
mexting readiness requirements. measuresto increase
the readiness of aircraft on the ground would bevisible
and therefore potentidly escdaory inacriss

B-8  Fndly, intermsof costs asuming afleet of 20
arcraft, this option was the most expensive of the four
generic options, with through-life costs more than
double those of asubmarine option, the main cost
driversbeing procurement of the new aircraft and
ddivery system and the extensive new infragtructure
requirements. Overdl, thiswasthe most expensive and
by some distance the least capable option.



Option 2:
A large surface ship, equipped
with Trident ballistic missiles

An artist'simpression of aballistic missile surface
ship (picture courtesy of the US Department of
Defense)

Platform:

e Three large conventionally-powered
ships, each approximately 30,000 tonnes

« Additional air defence and anti
submarine warfare destroyers/frigates
plus support from a conventional role
submarine

Delivery System:
e Adapted Trident D5 missile

Infrastructure and Support:

e Minor modification and upgrading of
existing infrastructure

e At least three additional Royal Fleet
Auxiliary ships to provide at-sea support

Operational Posture:
e Continuous at sea deterrent patrols

B-9 Assessment: We concluded that the
option of developing large surface ships able to
launch ballistic missiles suffered from serious
drawbacks, primarily relating to vulnerability
and security. Compared to a submarine, alarge
surface ship is easier to detect and track,
including from space-based systems, and also is
rather easier to attack, whether from the air or by
a submarine. Continuous at sea patrols probably
could be sustained with afleet of only three
ships (compared to four for the
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Vanguard-class SSBNs), because of the more
limited refit requirements and the ability to
provide stores replenishment and crew rotation
whilst deployed on deterrent patrol. But the
requirement to procure and maintain three large
new ships, as well as asignificant number of other
supporting assets makes this option at least as
expensive as a submarine option. Overall, we
concluded that this option would provide less
capability with greater vulnerability, and at a
broadly similar whole life cost, to a submarine
option.

Option 3:
A land-based (silo) system equipped
with Trident balistic missles

Test firing a Minuteman 111 missile (picture
courtesy of the US Department of Defense)

Platform:
« Twosilofields, each with 16 widely
dispersed silos

Delivery system:
e adapted Trident D5 missile

Infrastructure and Support:

e Acquisition of new land: each silo
field covering several hundred square
kilometres
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¢ Condruction of the sllos plus associated
command and control bunkers

¢ Hardened communicationslink to
politica decision-makersto enable very
high readiness

¢ New infradructureto trangport the
missilesfrom the menufacturer tothesilos

Operational Posture:

e Continuous deterrent capability, with
the ability to hold very high readiness
levelsfor extended periods of time

Areaof Great Britain =
80,8007 miles

Theareaof FrancesE
Warren Air Bae
superimposed on Greet
Britain

Areaof Warren Air Force
Base = 12,600° miles

. B-10 Asesment: Slo-
based sydems suffer from
vulnerability to pre-
emptive attacks in that
b they are immobile and
impossbleto conced. Whilgt it ispossibleto design and
congruct silosthat have alarge degree of sdf-
protection, they remain vulnerable to a well-targeted
nuclear grike The UShasovercomethisdifficulty by
retaining land, seaand air-based deterrent systems and
by dispersing ardatively large number of ground-based
misslesover large areas, so that any one nuclear
detonation cannot destroy more than onesilo. For
example, the 90th Space Wing at Frances

E Warren Air Basein Wyoming, with atotd of 150 slos,
isdigpersed acrossan areaof 12,600 sjuare miles, one
and ahdf timesthe sze of Waes Such an gpproachis
entirdy impractica in the UK. Clugtering slostogether
inasmall area, for example within the existing
boundaries of an RAF basein the UK, would leave
them vulnerable to being destroyed by asingle
incoming nudear-armed missile.

B-11  Theoption was consdered of holding ground-
based missles at sufficiently high readinessto be
launched before any incoming missile reached the
target. However, thiswould not be an effective
deterrent posture, asit ispossible that therewould only
be afew minuteswarning of abaligic missle attack
onthe UK, leaving very little timeto make decisions,
and it would require an extremely expensive and
complex command and control systemto retain
political control over the launch procedurein such
circumstances. Holding our nuclear forces at such high
readiness could be highly destabilisng in acrisis.

B-12  Ovedl, thisoption presented some maor
practicd difficulties, egpecialy in terms of
vulnerahility, and the through life costs were around
twice those for a submarine option.



Option 4:
A submarine equipped with
Trident balistic missiles

HMS Vanguard

Platfor m:
* A fleet of three or four new SSBNs

Delivery System:
e TheTrident D5 missile

Infrastructure:
e Some modernisation of submarine
infrastructure at Faslane and Coulport

Operational Posture:
e Continuous at sea deterrent patrols

B-13  Assessment: A submarine-based system
meets all of our key requirements. The option of
a conventionally-powered submarine was
rejected because of the impracticality of
developing a non-nuclear propulsion system
that could generate the necessary power and
endurance.
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Currently, once deployed, the submarine is by
far the least vulnerable of the platform options
considered. For example, we are confident that,
since July 1968, when the first Polaris patrol
took place, our SSBN on deterrent patrol has
remained completely undetected by a hostile
or potentially hostile state.

B-14  We have assessed carefully the potential
for future developments in antisubmarine warfare
to compromise this position. We bdieveit is
unlikely there will be any radical technological
breakthrough which might diminish materially the
current advantages of the submarine over potential
anti-submarine systems. Over the life of anew class
of SSBNs, it is concelvable that unforeseen new
technologies could emerge that could enhance the
ability of a potential adversary to use air-, sea- or
space-based systems to monitor submarine
movements. However, even in this eventuality,
provided we continueto invest in suitable research
and development on effective counter-measures, we
believethat it islikely to be possible to use a
combination of new technology and new tactics to
ensure that the risks to the SSBN on patrol remain
manageable. In any event, we judge that a
submarine will remain by far the least vulnerable of
all the platform options considered.

A Russian 11-38 May Maritime Patrol Aircraft
(picture courtesy of the US Department of
Defense)
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B-15 A submarine-based solution eguipped with
balistic missles dso meets our other key requirements.
It can be deployed covertly and achieve deterrent
effect anywherein the world. We can aso changeits
readiness Sate either covertly or, if required asa
demongtration of intent, overtly, for example by
announcing the deployment of asecond SSBN.

Conclusion

B-16  From acgoability perspective, we concluded
that a submarine-based system offers the most
practica and effective means of meeting our future
nuclear deterrence requirements. In terms of cost,
maintaining a submarine-based deterrent hasa
sgnificant advantage over thelarge aircraft and silo-
based approaches and is broadly smilar to the surface
ship option



