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UK nuclear warhead numbers and the Integrated Review
A technical note by Nukewatch UK

Aim of the paper

This paper is published in the aftermath of the UK government's 2021 Integrated Review 
of Security, Defence, Development and Foreign Policy to help readers interpret statements 
in the Review relating to UK nuclear warhead stockpile numbers and the announced 
increase in the warhead stockpile ceiling.

It reviews the recent history of UK government announcements on warhead numbers and 
compares these with trends observed by Nukewatch UK based on our monitoring of 
warhead convoy movements over the last decade.  We provide an assessment of current 
UK warhead stockpile numbers based on our observations and conclude that the increase 
in warhead numbers inferred by the Integrated Review has, in fact, already been largely 
achieved as a result of a continued build up in warhead numbers over the last five years.

UK government statements on warhead numbers

Over recent years the UK government has published indicative figures on the numbers of 
warheads in its nuclear stockpile.  In 1998, the Strategic Defence Review undertaken by 
the then Labour government stated that the UK needed “a stockpile of less than 200 
operationally available warheads”.1  The Labour government's subsequent White Paper on 
the future of the Trident nuclear weapons programme, published in 2006, stated that “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”.2  

In 2010 the Conservative – Liberal Democrat coalition government provided greater 
transparency and committed to further measures to reduce warhead numbers in its 
Strategic Defence and Security Review, stating: “The Government has concluded that we 
can meet the minimum requirement of an effective and credible level of deterrence with a 
smaller nuclear weapons capability. We will therefore cut the maximum number of nuclear 
warheads onboard each deployed submarine from 48 to 40.  Together with improved 
stockpile management, that will reduce our requirement for operationally available 
warheads from fewer than 160 to no more than 120. We will also reduce the number of 
operational missiles on the Vanguard class submarines to no more than eight. These 
changes will start to take effect over the next few years.  This will enable us to reduce our 
overall nuclear warhead stockpile ceiling from not more than 225 to not more than 180 by 
the mid 2020s”.3

1 Strategic Defence Review: 'Modern Forces for the Modern World'.  Ministry of Defence.  July 1998. 
Para. 64 https://www.nuclearinfo.org/wp-content/uploads/2020/09/Strategic-Defence-Review.pdf 

2 'The Future of the UK's Nuclear Deterrent'.  The Secretary of State for Defence and The Secretary of 
State for Foreign and Commonwealth Affairs.  December 2006.  Para 3.4  p17. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/27378/
DefenceWhitePaper2006_Cm6994.pdf 

3 'Securing Britain in an Age of Uncertainty: The Strategic Defence and Security Review'.  HM Government. 

https://www.nuclearinfo.org/wp-content/uploads/2020/09/Strategic-Defence-Review.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/27378/DefenceWhitePaper2006_Cm6994.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/27378/DefenceWhitePaper2006_Cm6994.pdf


The Strategic Defence and Security Review published in 2015 by the Conservative 
government gave a slightly more limited declaration, stating that: “Submarines on patrol 
will continue to carry 40 nuclear warheads and no more than eight operational missiles. 
We will retain no more than 120 operationally available warheads and, by the mid 2020s, 
we will reduce the overall nuclear weapon stockpile to no more than 180 warheads, 
meeting the commitments set out in the 2010 SDSR”.4  No mention was made in the 
Review of a warhead stockpile ceiling.  The Review also contained the caveat that “We will 
continue to keep our nuclear posture under constant review in the light of the international 
security environment and the actions of potential adversaries”.5

The Integrated Review of Security, Defence, Development and Foreign Policy published in 
March 2021 by Boris Johnson's Conservative government took a different position, stating: 
“In 2010 the Government stated an intent to reduce our overall nuclear warhead stockpile 
ceiling from not more than 225 to not more than 180 by the mid-2020s.  However, in 
recognition of the evolving security environment, including the developing range of 
technological and doctrinal threats, this is no longer possible, and the UK will move to an 
overall nuclear weapon stockpile of no more than 260 warheads”.6  The Prime Minister has 
since said that that figure of 260 warheads “is a ceiling; it is not a target”.7  In an explicit 
step back from the limited steps towards increased transparency made in previous 
announcements, the government also stated that it would “no longer give public figures for 
our operational stockpile, deployed warhead or deployed missile numbers”.8

The Integrated Review also states that the UK will replace its existing nuclear warhead9, 
as originally announced in February 2020 by the Secretary of State for Defence.10 

According to the 2013 Trident Alternatives Review, “Experts judge that it is likely to take 17 
years to design, develop, certify and produce a ballistic missile-based thermonuclear 
warhead, should one be required”.11  The proposed new warhead would therefore not 
enter service until the mid 2030s at the earliest.  At this early stage in development it is not 
possible to draw any conclusions about numbers, roles, or production of a new warhead, 
and so the proposed new warhead will not be discussed any further in this analysis.

October 2010.  Para 3.11, 
p39.https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/62
482/strategic-defence-security-review.pdf 

4 'National Security Strategy and Strategic Defence and Security Review 2015.  A Secure and Prosperous 
United Kingdom'.  HM Government, November 2015.  Para 4.66 p34. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/478933
/52309_Cm_9161_NSS_SD_Review_web_only.pdf 

5 'National Security Strategy and Strategic Defence and Security Review 2015.  A Secure and Prosperous 
United Kingdom'.  HM Government, November 2015.  Para 4.67 p34.

6 'Global Britain in a competitive age: The Integrated Review of Security, Defence, Development and 
Foreign Policy'. HM Government, March 2021.  P76. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/969402
/The_Integrated_Review_of_Security__Defence__Development_and_Foreign_Policy.pdf 

7 Oral evidence: Evidence from the Prime Minister.  Liaison Committee. Wednesday 24 March 2021.  Q12. 
https://committees.parliament.uk/oralevidence/1944/default/ 

8 'Global Britain in a competitive age: The Integrated Review of Security, Defence, Development and 
Foreign Policy'.  P77.

9 'Global Britain in a competitive age: The Integrated Review of Security, Defence, Development and 
Foreign Policy'.  P78.

10 Nuclear Update:Written statement – HCWS125.  25 February 2020.  https://www.parliament.uk/business/
publications/written-questions-answers-statements/written-statement/Commons/2020-02-25/HCWS125/ 

11 Trident Alternatives Review.  HM Government.  16 July 2013. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/212745
/20130716_Trident_Alternatives_Study.pdf 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/212745/20130716_Trident_Alternatives_Study.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/212745/20130716_Trident_Alternatives_Study.pdf
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-statement/Commons/2020-02-25/HCWS125/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-statement/Commons/2020-02-25/HCWS125/
https://committees.parliament.uk/oralevidence/1944/default/
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/478933/52309_Cm_9161_NSS_SD_Review_web_only.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/62482/strategic-defence-security-review.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/62482/strategic-defence-security-review.pdf


UK statements on warhead numbers distinguish between “operationally available 
warheads” and a “stockpile ceiling”. We interpret “operationally available” warheads as 
those being available to the Royal Navy for deployment on board submarines.  The margin 
above this has been defined by the government as the additional warheads “required to 
allow for routine processing, maintenance and logistic management so as to maintain the 
number of operationally available warheads at the required level”.12  We interpret this as 
including:

i) Warheads required as a contingency to replace those within the operationally 
available pool which may have become unserviceable or faulty.

ii) Warheads within the servicing and supply cycle which are not available to the Royal 
Navy.13 

iii) Over past years, redundant warheads which had become surplus to requirements 
as a result of policy to reduce the number of operationally available warheads.  

The number of warheads in this margin has not been revealed by the government.  

Nukewatch UK observations and warhead numbers

The UK's Trident nuclear warheads are manufactured and serviced at the Atomic 
Weapons Establishment (AWE), which is located at two main sites, Aldermaston and 
Burghfield, in Berkshire in the South of England.  They are delivered by road convoy to the 
Royal Naval Armaments Depot (RNAD) at Coulport on the Clyde estuary in Scotland, 
where they are stored and loaded onto submarines for deployment at sea.  Nukewatch UK 
has been monitoring warhead convoy movements since the 1980s.

The account below is based principally on observations of nuclear warhead convoy 
movements by Nukewatch UK, complemented by deduction as to the purpose of each 
convoy journey and whether or not warheads were carried.14  It is important to note that 
our observations may be incomplete, and may not represent all warhead convoy 
movements, and that our deductions are based on assumptions that may not always be 
correct.  The figures presented below can only be considered as indicative estimates, but 
they are sufficient to give a general picture of changes in the UK's warhead programme 
over the last decade. 

Nukewatch UK's observations of warhead convoys movements during the 1990s, together 
with our estimates on the numbers of warheads carried in each convoy, suggested that 
between 200 and 260 Trident warheads had been delivered from the warhead 
manufacturing facilities at the Atomic Weapons Establishment to the RNAD Coulport store 
when bulk production ceased at the end of the 1990s.  It is possible that 'trickle production' 
of warheads continued at a rate of one or two warheads per year after bulk production 
ceased in order to retain warhead production skills at AWE.  Our figure is broadly 
consistent with the warhead stockpile ceiling of not more than 225 which was disclosed in 
the 2010 Strategic Defence and Security Review.

Taking this figure of 225 warheads as a baseline, it is possible to estimate the number of 

12 'UK Minister attends Review Conference following UK disclosure of nuclear stockpile'.  Foreign & 
Commonwealth Office and The Rt Hon Alistair Burt. 26 May 2010.  https://www.gov.uk/government/news/
uk-minister-attends-review-conference-following-uk-disclosure-of-nuclear-stockpile 

13 Brian Burnell: 'Quantities planned - produced - spares - costs'.  Nuclear Weapons: WE177. 
http://www.nuclear-weapons.info/vw.htm#WE.177%20Quantities 

14  Nukewatch does not publish details of our monitoring methods as we know from experience that if we do 
so, the Ministry of Defence will take action to prevent us from using similar approaches in future.  A 
general outline of our approach is given at https://www.nukewatch.org.uk/about-us/. 

https://www.nukewatch.org.uk/about-us/
http://www.nuclear-weapons.info/vw.htm#WE.177%20Quantities
https://www.gov.uk/government/news/uk-minister-attends-review-conference-following-uk-disclosure-of-nuclear-stockpile
https://www.gov.uk/government/news/uk-minister-attends-review-conference-following-uk-disclosure-of-nuclear-stockpile


warheads currently in the UK stockpile by examining the net numbers of warheads 
subsequently moved from AWE to Coulport annually as monitored and reported by 
Nukewatch.15  Table 1 shows the numbers of warheads transported to and from each site 
for each of the calendar years 2010 to 2020.

Year Warheads delivered 
to RNAD Coulport

Warheads returned 
to AWE Burghfield

Net surplus / deficit

2010 1 1 0
2011 0 4 - 4
2012 2 5 - 3
2013 2 4 - 2
2014 6 9 - 3
2015 6 5 + 1
2016 34 28 + 6
2017 14 9 + 5
2018 12 9 + 3
2019 15 6 + 9
2020 22 9 + 13
Total 114 89 + 25

Table 1.  Comparison of warhead numbers delivered to RNAD Coulport with numbers returned to AWE 
Burghfield over the period 2010 – 2020.
Numbers shown are Nukewatch's best estimates of warheads transported during each year as presented in 
annual logs of convoy movements.  

There is a distinct difference in the pattern of warhead movements during the first half of 
the period from 2010 – 2020 and during the second half.  These patterns are explored 
further in Table 2.  

Years Number of warheads out of / into stock 
Minimum estimate Nukewatch best 

estimate
Maximum estimate

2010 - 2015 8 out of stock 12 out of stock 16 out of stock
2016 - 2020 24 into stock 37 into stock 64 into stock
Aggregate: 2010 - 
2020

16 into stock 25 into stock 80 into stock

Table 2.  Comparison of warhead numbers taken out of and introduced into the Coulport stockpile for the first 
and second half of the period 2010 – 2020.
Numbers shown are calculated from Nukewatch's minimum, maximum, and best estimates of warheads 
transported during each year as presented in annual logs of convoy movements.  

15 Annual convoy movements.  https://www.nukewatch.org.uk/convoys/annual-convoy-movements/ 

https://www.nukewatch.org.uk/convoys/annual-convoy-movements/


Table 2 shows that during the early 2010s there was a small but ongoing reduction in 
numbers of warheads in the UK warhead stockpile held at Coulport.  Extrapolating into the 
future, if continued this would have been of the order necessary to reduce the warhead 
stockpile by 45 warheads by the mid 2020s, as pledged in the 2010 Strategic Defence and 
Security Review.

From 2015-6 onwards this trend is reversed, and there has been a net transfer of 
warheads from AWE to Coulport, resulting in an increase in the stockpile held at Coulport. 
There has been a marked upturn in the rate of delivery of warheads from AWE to Coulport 
over the past two years, 2019 and 2020.  

In 2007 it was revealed that the UK government intended to upgrade its Trident warhead 
and purchase a new Mk4A arming, fusing, and firing system for the warhead from the 
US.16  The Mk4A system increases the effectiveness of the warhead by ensuring it 
detonates at the optimum point above ground during its downwards trajectory, allowing it 
to destroy hardened targets.17  The corresponding US programme, the W76-1 / Mk4A life 
extension programme, has been described as “a tip-to-tail complete redo of a system” by 
Keith Smithson of the National Nuclear Security Administration, and is intended to extend 
the life of the warhead from twenty to sixty years.18

Nukewatch believes that in 2015-16 AWE commenced delivery of the Mk4A upgrade of the 
UK Trident warhead to the Royal Navy, and that increases in the stockpile observed since 
2015-16 represent deliveries of newly manufactured Mk4A warheads.  Details of the Mk4A 
programme, including its costs and delivery dates, remain secret, but the programme was 
approved in 200619 and was first acknowledged by the government in 200920, with 
production of the Mk4A warheads apparently commencing some time after July 201421 and 
before December 2017.22  An upturn in the number of warheads delivered in 2016 
corresponds to the re-entry into service of HMS Vengeance, following the submarine's 
Long Overhaul Period (Refuelling) refit at Devonport naval base and presumably 
represents delivery of the submarine's complement of Mk4A warheads.  Nukewatch 
speculates that the Mk4A bulk production programme will end some time in 2021 -22 
following delivery of Mk4A warheads for HMS Vanguard, currently in refit in Devonport.

During transition to the Mk4A warhead, the UK's warhead stockpile has increased as new 
warheads have been delivered.  Assuming a 2010 baseline of 225 warheads in the 
stockpile, on the basis of the assessment above Nukewatch estimates that the UK 

16  Richard Norton-Taylor: 'Trident upgrade under way, MoD admits'.  Guardian.  14 March 2007. 
https://www.theguardian.com/politics/2007/mar/14/greenpolitics.military 

17 John Ainslie: 'Sharpening Trident'.  Scottish CND, 2009.
18  'Completion of major modernization program calls for major celebration at Pantex Plant'.  National 

Nuclear Security Administration.  February 8, 2019.  https://www.energy.gov/nnsa/articles/completion-
major-modernization-program-calls-major-celebration-pantex-plant  and https://www.youtube.com/watch?
v=KaRpkrqguZg&t=509s 

19 Written Parliamentary Answer: Trident Missiles.  UIN 40198, tabled on 9 June 2016 .  https://questions-
statements.parliament.uk/written-questions/detail/2016-06-09/40198 

20 Written Parliamentary Answer: Trident Missiles.  Hansard, 8 December 2009, Column 213W. 
https://publications.parliament.uk/pa/cm200910/cmhansrd/cm091208/text/91208w0008.htm#0

       9120870002511   
21 Ministry of Defence: 'Appointment as Senior Responsible Owner for the Nuclear Warhead Capability 

Sustainment Programme'.  2 July 2014.
22 'The United Kingdom’s Future Nuclear Deterrent: The Dreadnought Programme.  2017 Update to 

Parliament'. Ministry of Defence, 20 December 2017.  Page 2. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/669771
/20171220-2017_Annual_Update_to_Parliament-The_United_Kingdoms_Future_Nu_____002_.pdf

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/669771/20171220-2017_Annual_Update_to_Parliament-The_United_Kingdoms_Future_Nu_____002_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/669771/20171220-2017_Annual_Update_to_Parliament-The_United_Kingdoms_Future_Nu_____002_.pdf
https://publications.parliament.uk/pa/cm200910/cmhansrd/cm091208/text/91208w0008.htm#09120870002511
https://publications.parliament.uk/pa/cm200910/cmhansrd/cm091208/text/91208w0008.htm#09120870002511
https://questions-statements.parliament.uk/written-questions/detail/2016-06-09/40198
https://questions-statements.parliament.uk/written-questions/detail/2016-06-09/40198
https://www.youtube.com/watch?v=KaRpkrqguZg&t=509s
https://www.youtube.com/watch?v=KaRpkrqguZg&t=509s
https://www.energy.gov/nnsa/articles/completion-major-modernization-program-calls-major-celebration-pantex-plant
https://www.energy.gov/nnsa/articles/completion-major-modernization-program-calls-major-celebration-pantex-plant
https://www.theguardian.com/politics/2007/mar/14/greenpolitics.military


warhead stockpile as of December 2020 was between 241 and 305 warheads, with our 
best estimate as 250 warheads.  

The inferences to be drawn from this are that the government has not provided a fully 
accurate picture of warhead numbers since the 2015 Strategic Defence and Security 
Review and that the increase in the stockpile ceiling announced in the Integrated Review 
has been long planned - from before the Johnson government took office - and is already 
well on the way to being reached as a result of a secret increase in warhead numbers 
under way since 2015.

Commentary

There has been considerable speculation over the reasons for the increased warhead 
ceiling announced following the March 2021 Integrated Review.  Although the UK 
government has given no rationale to explain the increase, the likelihood is that it is the 
result of a combination of factors, rather than for one single reason.  Relevant factors are 
examined below.

Temporary stockpile increase

The increase in the UK warhead stockpile over the period from 2016 – 2020 has, 
Nukewatch believes, been the result of adding newly manufactured Mk4A warheads to the 
warhead stockpile at a faster rate than older Mk4 warheads have been withdrawn.  Once 
the Mk4A programme is complete it is conceivable that the warhead stockpile could be 
drawn back down to a lower level.  The government has given no indication of its 
intentions in this regard.

Technological threats

The Integrated Review states that warhead numbers are to increase in recognition of the 
“evolving security environment, including the developing range of technological and 
doctrinal threats”.  Technological threats to the effectiveness of UK Trident could possibly 
include improvements in ballistic missile defence systems deployed by Russia, the 
principal rival against which Trident is intended to act as a deterrent.  In an interview on the 
BBC television Andrew Marr Show on 21 March 2021 Defence Secretary Ben Wallace said 
that it was his role “to reflect and review what the Russians and others have been up to in 
the last few years.  We have seen Russia invest strongly in ballistic missile defence they 
have planned and deployed new capabilities and that means if it's [Trident] going to remain 
credible, it has to do its job.  Fundamentally, we deploy enough [warheads] to make sure it 
is credible and if that takes an increase of warheads to do that...” He continued: “Quite a 
clear study of effectively how warheads work and how they re-enter the atmosphere 
means you have to make sure they are not vulnerable to ballistic missile defence 
otherwise they no longer become credible”.23  

Open source information suggests that airspace defence is a Russian military priority and 
that Russia is expanding its missile defence infrastructure both geographically and in 
terms of new radar and interceptor capabilities, although there are questions about 
Russia's capacity to produce such systems and their combat effectiveness.24  An increase 

23 BBC Politics Tweet: 21 March 2021.  https://twitter.com/BBCPolitics/status/1373578535944740869 
24  Jana Honkova: “Current Developments in Russia's Ballistic Missile Defence”.  George C. Marshall 

Institute, April 2013. 

https://twitter.com/BBCPolitics/status/1373578535944740869


in the UK warhead stockpile, combined with improvements in targeting capability allowed 
by the Mk4A warhead, could be intended to increase the range of targets held hostage by 
UK nuclear weapons.  The Mk4A warhead, with its new arming, fusing, and firing system, 
provides increased targeting capabilities, making the warhead more accurate and more 
effective against hardened targets.25  This would broaden the range of targets that can be 
held at risk and perhaps allow the same number of targets to be destroyed with fewer 
warheads, since multiple warheads would no longer need to be assigned to critical hard 
target locations.

Doctrinal threats

There has been speculation26 that the 'doctrinal threats' referred to in the Integrated 
Review refer to Russia's alleged 'escalate to de-escalate' doctrine, under which Russia 
could use tactical nuclear weapons first during a conflict with NATO forces.27  It is difficult 
to see how an increase in warheads, in itself, might counter this threat.  The United States 
has developed and fielded theW76-2 low-yield Trident warhead to “address the conclusion 
that potential adversaries, like Russia, believe that employment of low-yield nuclear 
weapons will give them an advantage”.28  Following the retirement of the UK's Cold War 
WE177 tactical nuclear weapon, the UK for a time deployed Trident in a 'sub-strategic' 
role,29 generally considered to be played by a UK Trident warhead without the tritium boost 
to give a lower nuclear yield.  However, in January 2007 then-Defence Secretary Des 
Browne announced that “we have deliberately chosen to stop using the term 'sub-strategic 
Trident', applied previously to a possible limited use of our weapons”,30 and the term has 
subsequently disappeared from UK nuclear doctrine.  More recently, in response to a 
question about low-yield nuclear weapons capable of tactical use, the government has 
stated that “none of the United Kingdom's nuclear weapons are designed for tactical use 
during conflict”.31  

https://www.academia.edu/14901885/Russian_Ballistic_Missile_Defence_Rhetoric_and_Reality 
Keir Giles: “"Russian Ballistic Missile Defense: Rhetoric and Reality". US Army War College, Monographs, 
Books, and Publications. 452. 2015.   https://press.armywarcollege.edu/monographs/452  
Michael Peck: "Video Alert: See Russia’s Killer Missile Defense System go to War".  The National 
Interest, 13 March 2021.

       https://nationalinterest.org/blog/reboot/video-alert-see-russia%E2%80%99s-killer-missile-defense-  
system-go-war-180168 

25 Hans M. Kristensen, Matthew McKinzie, Theodore A. Postol: 'How US nuclear force modernization is 
undermining strategic stability: The burst-height compensating super-fuze'.  Bulletin of the Atomic 
Scientists.  1 March 2017.
http://thebulletin.org/how-us-nuclear-force-modernization-undermining-strategic-stability-burst-height-
compensating-super10578 

26 For example, Malcolm Rifkind: 'Reflections on the Integrated Review: Impressive, but why boost nuclear 
warheads?'  European Leadership Network, 19 March 2021. 
https://www.europeanleadershipnetwork.org/commentary/reflections-on-the-integrated-review-impressive-
but-why-boost-nuclear-warheads/ 

27 Dmitry Stefanovich: 'Revelation or Revolution? Russia’s New, Official ‘Nuclear Doctrine’'.  Institute for 
Peace Research and Security Policy at the University of Hamburg.  15 July 2020.  https://ifsh.de/en/news-
detail/revelation-or-revolution-russias-new-official-nuclear-doctrine 

28 'Statement on the Fielding of the W76-2 Low-Yield Submarine Launched Ballistic Missile Warhead'.  US 
Department of Defense, 4 February 2020.  https://www.defense.gov/Newsroom/Releases/Release/Article/
2073532/statement-on-the-fielding-of-the-w76-2-low-yield-submarine-launched-ballistic-m/

29 Q149-151.  House of Commons Defence Committee: Examination of Witnesses (Questions 142-159).  Mr 
Peter Whitehouse and Commodore (Rtd) Tim Hare.  28 March 2006. 
https://publications.parliament.uk/pa/cm200506/cmselect/cmdfence/986/6032802.htm#n2 

30 “The United Kingdom’s nuclear deterrent in the 21st century”.  Speech by the Secretary of State for 
Defence.  King’s College London, 25 January 2007.

31 Written Parliamentary Answer: Nuclear Weapons.  UIN 170597, tabled on 17 March 2021. 
https://questions-statements.parliament.uk/written-questions/detail/2021-03-17/170597 
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The US W76-2 warheads were manufactured by modifying a “small number” of existing 
W76-1 warheads to the new low yield specification.32  As a result, an equivalent number of 
W76-1 warheads are no longer available to the US Navy.  It is possible that the increase in 
UK warhead numbers is intended to fill this gap and compensate for the small reduction in 
the US's submarine-launched strategic nuclear capability, as part of the UK's contribution 
to NATO nuclear targeting.  As yet no evidence is available to either confirm or refute this 
hypothesis, although the numbers of warheads converted by the US to the W76-2 
specification and the increase in the UK warhead ceiling appear to be of a similar order.

In terms of the UK's own nuclear doctrine, ambiguity in the new position outlined in the 
Integrated Review could be intended by UK military planners to reinforce the UK's 
deterrence posture.33  Rival nations will be forced to consider what the new position means 
for them.  Does the rise in warhead numbers mean a change in targeting policy? Does it 
indicate a return to an interest in tactical weapons? Is it intended as a response to 
changes in Russian nuclear doctrine and tactics, or is it something else?

Multiple simultaneous adversaries

Unexpected events in a region of strategic importance, such as the Persian Gulf could 
result in increased tension and military action which has the potential to draw both local 
actors, such as Iran, and external actors with interests in the region, such as the USA, 
Russia, China, and the UK, into a complex and rapidly developing crisis.34  It is possible 
that the increase in warhead numbers may be the result of military planning intended to 
deter more than one adversary at the same time in such a situation.

Domestic politics

An increase in warhead numbers might be expected to be a popular move with the 
Johnson government's core supporters on the political right, particularly among 
Conservative Members of Parliament and much of the UK's print media.  The focus on 
warhead numbers in media coverage of the Integrated Review has in part been at the 
expense of detailed scrutiny and critique of other controversial elements of the Review, in 
particular cuts in army personnel numbers, tanks, warships, and combat aircraft.  It also 
provided a means to allow the government to highlight differences on nuclear weapons 
within the main Labour opposition party during Parliamentary debate over the Integrated 
Review.

Feasibility of increasing warhead numbers

Although the UK has said it will move to an overall nuclear weapon stockpile of no more 
than 260 warheads, does it actually have the capability to do this?

32  'Nuclear Posture Review 2018'.  US Department of Defense. P54. 
https://media.defense.gov/2018/Feb/02/2001872886/-1/-1/1/2018-NUCLEAR-POSTURE-REVIEW-
FINAL-REPORT.PDF 
Dan Leone: 'NNSA Has Started Building Low-Yield Sub Warhead'.  Exchange Monitor, 25 January 2019. 
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33 'Into the Grey Zone - The UK, Military Operations and Strategic Ambiguity'.  Thin Pinstriped Line blog.  20 
March 2021.  https://thinpinstripedline.blogspot.com/2021/03/into-grey-zone-uk-military-operations.html 

34 Phil Miller: 'Trump’s illegal drone strike on Iranian general led to award for British troops'.  Declassified 
UK.  18 March 2021.  https://www.dailymaverick.co.za/article/2021-03-18-trumps-illegal-drone-strike-on-
iranian-general-led-to-award-for-british-troops/ 
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As stated above, Nukewatch's best estimate is that the UK stockpile already comprises 
250 warheads.  Historically, AWE's predecessor establishments were able to produce 
WE177 nuclear weapons at a rate of between 2 and 4 warheads per month over the 
period September 1966 to April 1977.35  During the period of Trident warhead bulk 
production Nukewatch considers that warheads were produced at roughly an equivalent 
rate to this, on the basis of warhead convoy movement records from the 1990s, and 
similar production rates appear to have been achieved for the Mk4A warhead over the past 
two years.  Assuming production continues at the same rate, AWE should have no 
problems in bringing warhead numbers up to the 260 warhead ceiling if requested to do so 
by the government.

Over recent years AWE has experienced well-publicised difficulties in the construction of 
new buildings to replace ageing manufacturing facilities.  Project Mensa, the new warhead 
assembly / disassembly intended to replace existing facilities at AWE Burghfield, was 
originally intended to enter into service in 2017 but will not now open until 2023 at the 
earliest.36  Another important facility, Project Pegasus, intended to deliver an enriched 
uranium storage and manufacturing capability, has also been rescheduled and the target 
for delivery of the first unit produced in Pegasus has been put back from 2019 to 2030 – 
considered “deliverable, although challenging”.37  Until these new facilities open warhead 
manufacturing work can continue in existing facilities, albeit with a certain level of 
associated risk.

The supply of fissile material has historically been a limiting factor in the production of the 
UK's nuclear weapons.38  However, following the end of the Cold War the UK 
decommissioned its former WE177 and Chevaline nuclear warheads and now holds 
relatively large quantities of weapons grade plutonium and highly enriched uranium 
recycled from these legacy systems.  The International Panel on Fissile Materials 
estimates that the UK's stock of fissile materials is 3.2 tonnes of military plutonium and 
21.9 tonnes of military highly enriched uranium.39  The manufacture of new warheads 
should be possible without seriously reducing the UK's strategic reserves of these 
materials. 

Tritium gas is used to boost the yield of the fission primary for the UK Trident warhead. 
Tritium has a half life of 12.3 years and so the tritium content of the warhead needs to be 
regularly replenished.  For the WE177 nuclear weapon the tritium reservoir was replaced 
at intervals of just less than four years.40   The UK no longer has an indigenous capability 
to produce tritium and is likely to purchase tritium from the United States.  However, the 
US has faced technical challenges in producing tritium, and production is now insufficient 
to meet the US's own forthcoming needs.  Programmes to ease the production shortfalls 
are not yet fully funded.41  This in turn raises uncertainties over the UK's tritium supply over 

35 Dr John R. Walker: 'A History of the United Kingdom's WE177 Nuclear Weapons Programme'.  BASIC. 
March 2019.  p29-31.  https://basicint.org/wp-content/uploads/2019/08/A-History-of-the-UK-WE-177.pdf 

36 National Audit Office: 'Managing infrastructure projects on nuclear-regulated sites' .  10 January 2020. 
P55. https://www.nao.org.uk/wp-content/uploads/2020/01/Managing-infrastructure-projects-on-nuclear-
regulated-sites.pdf 

37 'Project Pegasus Accounting Officer Assessment'. Ministry of Defence, 10 March 2021. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/973246
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38 Dr John R. Walker: 'A History of the United Kingdom's WE177 Nuclear Weapons Programme'. P12.
39 'Countries: United Kingdom'.  International Panel on Fissile Materials.  http://fissilematerials.org/countries/

united_kingdom.html 
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the longer term.  

Conclusions

• UK government statements on warhead numbers are broadly consistent with 
Nukewatch UK's observations of warhead movements over the period 2010-20.

• During the first part of the decade (2010 to 2015-16), the UK's warhead stockpile 
was drawn down to a limited extent.  This is assumed to be a move towards 
meeting the commitment in the 2010 Strategic Defence and Security Review to 
reduce the warhead stockpile ceiling from not more than 225 to not more than 180 
by the mid 2020s.

• A build up of warhead numbers towards a new ceiling has been underway since 
2015-6.  This is assumed to be the result of production of new Mk4A warheads. 
This trend has accelerated over the last two years.

• Assuming a 2010 baseline of 225 warheads, Nukewatch considers that the UK 
warhead stockpile as of December 2020 stood at between 241 and 305 warheads, 
with our best estimate as 250 warheads.

• The Atomic Weapons Establishment is in a position to deliver and maintain a 
stockpile of 260 warheads, although there are long term risks in maintaining an 
operational stockpile relating to the supply of tritium.  The Prime Minister's 
statement that the figure of 260 warheads is a ceiling, not a target, provides the UK 
with some cover in the event of any future difficulties in maintaining a stockpile at 
this level.
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