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Trident: Nowhere to Go 
By John Ainslie 

Summary 

he future of Trident has emerged as a key issue in the Scottish referendum campaign. In October 2012 the 

Scottish Affairs Committee of the House of Commons published a report which suggested that a vote for 

independence could force the UK to unilaterally disarm the Trident nuclear weapon system.1 

The Ministry of Defence (MOD) have not made plans for Trident if Scotland were to become independent. Admiral 

Lord West, former First Sea Lord, criticised the MOD for their failure to investigate the issue thoroughly. He said that, if 

he was still in post, he would have commissioned a detailed study of alternatives, even if this was contrary to ministerial 

guidance.2 

Key questions include whether the nuclear fleet could be moved and if so to where? The UK Government have 

acknowledged that relocating Trident would be an enormous exercise, costing billions of pounds and taking many years 

to accomplish. This report argues that these problems are so great that none of the alternatives are viable. 

A key factor is that submarines carry very large quantities of conventional explosives, in the form of rocket fuel for 

Trident missiles. An accident could result in a conventional explosion equivalent to 500 tonnes of TNT and the dispersal 

of 160 kilograms of plutonium. Such an accident is most likely to occur in the Explosives Handling Jetty, where missiles 

and nuclear warheads are loaded onto submarines, but could also happen at the Trident submarine base. 

50 years ago the MOD drew up a list of possible locations for Polaris, including sites in England and Wales. Today these 

papers will be dusted off. Officials may also revive an option that was raised in 1981 - basing the UK Trident fleet in the 

United States. A second overseas possibility would be Ile Longue in France. Building a floating support ship might be a 

further option. 

There were three English sites on the Polaris shortlist. One was Portland, near Weymouth. This was dismissed because 

there was no suitable location for a nuclear warhead depot nearby. Today there are houses adjacent to the required area. 

The site was the venue for the sailing events in the 2012 Olympics.  

A second alternative was Devonport. In 1963 the MOD considered transforming part of the Cornish shore, opposite the 

dockyard, into a nuclear weaponsõ store.  A modern equivalent would be far larger. It would be adjacent to a residential 

estate as well as being close to the city of Plymouth. It is inconceivable that this would be permitted.  

The third location was Falmouth. The proposed submarine base would be on National Trust land close to St Just in 

Roseland. Acquiring this would be very difficult.  The warhead depot would be North of Falmouth. Two villages would 

be so close to the depot that they would have to be abandoned. In 1963 the MOD concluded that the costs of acquiring 

and developing this site for Polaris would be so great that the project wasnõt feasible. A Trident depot would be much 

larger and even less viable.  

In 1963 officials proposed having the submarine base at Devonport and the armaments depot at Falmouth. Deploying 

Trident at these two sites would present huge problems. The plan would still mean introducing nuclear missiles into 

Plymouth, a city of 250,000 residents. The density of population around the naval base is such that the consequences of a 

missile explosion would be unacceptable. It would not be feasible to use Devonport as the operational base for Trident 

submarines. A nuclear missile depot close to Falmouth would also present a major safety hazard. It would ruin the 

tourism and watersports industries in the area and bring few long-term jobs.  

1 The Referendum on Separation for Scotland: Terminating Trident ð Days or Decades? Scottish Affairs Committee, House of 
Commons HC 676, 25 October 2012. 

2 http://www.huffingtonpost.co.uk/2012/12/04/scottish-independence-defence-yes-vote-nuclear-_n_2238048.html 
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An existing nuclear site that might be considered is Barrow in Furness, where the submarines are built. This might be 

suitable if the Navy only deploys Trident when there is a full moon and a high tide. Otherwise it is a non-starter. Walney 

Channel is too shallow. The Barrow option was not seriously considered in 1963. 

The one Welsh location on the old shortlist was Milford Haven. Siting Polaris here would have resulted in the closure of 

one oil refinery. Introducing Trident in this estuary today would end four major petrochemical facilities and cut off one 

of Britainõs main sources of gas. The grounds for dismissing Milford Haven, as with all the other sites, are even stronger 

today than they were fifty years ago. 

In 1963 each of these options was rejected.  The issue was reviewed in 1979. At that time Sir Frank Cooper, Permanent 

Under Secretary at the MOD said it was most unlikely that they could build a replacement for Coulport on any greenfield 

site.3 Today, 20 years after the end of the Cold War and with growing awareness of environmental issues, the objections 

to such a development would be louder and more wide-ranging. As Sir Frank said three decades ago - the MOD are 

deluding themselves if they think they can build a new nuclear missile depot on a greenfield site. 

In 1981 the MOD seriously considered òUS basingó of the British Trident fleet, including nuclear warheads, to avoid the 

cost of expanding Coulport. However, they soon found that this ploy was fraught with problems. To comply with the 

Non Proliferation Treaty they would have to build unique British facilities in America. The force would also be 

transparently not independent. 

Rather than bumping into each other in the night, British and French nuclear submarine fleets could come together and 

share one base in Brittany. But Ile Longue is too provide space for the separate British facilities that would be required. 

Britain would have to find a greenfield site somewhere else in Brittany for a nuclear base. The political problems would 

almost certainly be insurmountable. In their response to the Scottish Affairs Committee in January 2013, the UK 

Government effectively ruled out the French and American options.4 

At various points in the 1960s and 1970s Britain considered following the American example and acquiring a support 

ship which could be a floating Polaris submarine depot. Implementing this today would only be possible if the MOD 

reverted to a 1960s approach to nuclear safety and persuaded the US  Government to endorse this step back in time. 

There are major obstacles to each of these options. A government which had deep pockets and which placed nuclear 

weapons at the top of their agenda could, with enough political will and financial commitment, find some way to relocate 

Trident. However the economic and political realities of today mean that none of the alternatives are practical.  

It has been suggested that the Government of an independent Scotland would negotiate an agreement with London to 

allow Trident to remain at Faslane. However this is less likely than often claimed. A short-term lease is not an option, 

because, in the unlikely event that an alternative site was viable, it would take at least 20 years to build new facilities. 

London would want to retain total control in a Sovereign Port agreement.  It would be politically very difficult for any 

Edinburgh government to accept this. The SNP have made it clear that they would reject any such proposal.5  

The future of Trident is already under serious doubt. Acquiring a replacement for Trident would put severe pressure on 

the defence budget. The Liberal Democrats have rejected the option of a like-for-like replacement. Two former defence 

ministers have dismissed the concept of òContinuous At Sea Deterrenceó which lies at the heart of Trident. The 

combination of these doubts and the prospect of Scottish independence could produce the perfect storm which will 

sweep away the British nuclear weaponsõ programme. 

If an independent Scotland insisted that Trident must be removed then this would probably result in there being no 

nuclear weapons in Britain. This is something which many people in Scotland, England, Wales and the rest the world 

would welcome. Those who call for a nuclear-weapons free Scotland cannot be accused of taking a òNot In My Back 

Yardó approach. Removing Trident from Scotland and Britain could give a new push to global efforts towards a nuclear-

weapons free world.  

3 Coulport and Successor Systems Richard Mottram PS/PUS 13 July 1979 The National Archives (TNA) DEFE 24-2122 e53. 

Thanks are due to Brian Burnell for his research into National Archive records on the British nuclear  weapons programme.  

4 Government response to Scottish Affairs Committee, 8 January 2013  

5 Deputy First Minister Nicola Sturgeon giving evidence to the House of Commons Foreign Affairs Committee, 28 January 

2013, Press Association 29 January 2013 
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Safety and Polaris/Trident site selection 

Safety issues 

The MODõs risk assessment for an accident involving an armed Trident submarine in the Faslane shiplift assumes that 

the detonation of one missile would result in the explosion of all the missiles on a submarine and the dispersal of 

plutonium from all the nuclear warheads onboard.6 Consequently at any site where there is a fully-armed submarine there 

is the risk the detonation not just of a single missile, but of all the missiles on the vessel. The rocket fuel on a Trident D5 

missile is equivalent to over 70 tonnes of TNT.7 British Trident  submarines now each carry 8 missiles. The total 

explosive power of these 8 missiles is equivalent to 560 tonnes of TNT.  

In 1965 the United States detonated conventional explosives, equivalent to 500 tonnes of TNT, in Operation Sailor Hat. 

This test was to simulate the effect of a small nuclear explosion. Three redundant navy ships, anchored nearby, were 

badly damaged. The video of the test provides a graphic illustration of the effect of an explosion of this scale.8 The 

accidental detonation of Trident missiles would be a far greater hazard than just a massive explosion. The shiplift 

assessment assumes that all of the plutonium in all of the warheads would be dispersed. A submarine carries 40 warheads, 

each containing around 4 kg of plutonium. In an accident 160 kg of plutonium would be dispersed. There would also be 

a risk of a low yield nuclear explosion, although this is dismissed in the MODõs assessments.  

The official fault trees show that a missile might detonate as a result of an explosion in the submarineõs nuclear reactor. 

However, they ignore the possibility that a missile explosion could rupture the integrity of the reactor circuit. In either 

case, radioactive material from the reactor would be dispersed into the atmosphere. The MODõs assessment only 

modelled the dispersal of warhead plutonium. It ignored nuclear material from the reactor. 

The nuclear warheads are located in a circle around the third stage of the D5 missile. This is recognised as a major safety 

issue in the Trident design. The US Navy adopted this arrangement for the first time with  Trident C4, to increase the 

range of the missiles. It was then used, for the same reason, on Trident D5.   

 

6 A Radiological Probabilistic Risk Assessment of the Faslane shiplift for Vanguard Class Submarines with Strategic Weapon 
System Embarked, AWE, 2000, and Accident Probaility Assessment of Faslane Shiplift for Vanguard Class Submarines with 
Strategic Weapon System Embarked, 2000. Both were released to Scottish CND under the Freedom of Information Act. 
After an internal review, most of the figures in these documents were released, but a few remain redacted.  

7 US Government Bill of Lading GBL G-4432893, 1 September 1988, quoted in Trident D5 Missile Explosive Propellant 
Hazards, Glen Milner, Ground Zero Campaign, July 2001  

8 Operation Sailor Hat 1965 US Navy video http://www.youtube.com/watch?v=ZVM9_attO1Q  

Operation Sailor Hat 1965 Conical nuclear warheads around the 3rd stage of a 

Trident C4 missile. D5 has a similar arrangement.  
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If one warhead collides with the third stage motor then there is a one-in-two chance that this will trigger an explosion, 

not only of this missile, but of all 8 missiles on the submarine. This is the MODõs òbest estimateó. Their òpessimistic 

estimateó of probability is one, i.e. it should be assumed that the missile will detonate.9 

The risk assessment for the Faslane shiplift considers the probability of a warhead colliding with the third stage if the 

shiplift collapses. Such a collision is more likely in the Explosives Handling Jetty (EHJ) while warheads are being fitted 

onto a missile or removed from one. While there is the risk of a missile explosion at a Trident submarine base, this  

hazard is even greater at the nuclear weapons depot. 

Site selection for Polaris and Trident  

An account of how the MOD decided to base Polaris at Faslane is given by Malcolm Chalmers and William Walker in 

Uncharted Waters: the UK, nuclear weapons and the Scottish question.10 

A nuclear-armed submarine fleet needs two shore facilities. The first is a base to berth and support the submarines. The 

second is a nuclear armaments depot to store and handle warheads and missiles.  Finding a suitable site for the latter is 

particular difficult. 

Nuclear armaments depot 

When the MOD were considering where to put Polaris, their requirement was that the armaments depot should be 4,400 

feet (1.34 kilometres) from any significant area of housing and one mile (1.6 kilometres) from the submarine base.11 The 

Polaris depot at Coulport, built on this basis, occupied an area of 128 hectares.12 By 1979 the safety criteria had changed: 

 

òThe rules for establishing protection from explosives by laying down ôquality distancesõ from such explosives ð 

whether in magazines or process buildings ð to inhabited buildings and public roads, were changed after the 

Coulport complex was constructed. As a result, waivers have had to be granted to enable some of the existing 

buildings to be used.ó13 

This suggests that the old Polaris area in Coulport was not sufficiently far from inhabited buildings and public roads to 

comply with the criteria which applied in the 1970s. 

In 1979, as the MOD looked at the implications of acquiring Trident, they realised that there would be two major 

problems at Coulport. Firstly, the new missiles would have more explosive power than Polaris and so they could not use 

the existing facilities. Secondly, the new bunkers would have to comply with the new safety criteria which required 

greater separation from residential properties. 

The issue was considered by officials at the top of the MOD. Richard Mottram, Private Secretary to the Permanent 

Under Secretary, pointed out that this was òone of the most difficult technical areas which we need to explore.ó14  

Michael Quinlan, Deputy Under Secretary (Policy), said òwe would face complex and perhaps very serious problems over 

accommodating it at Coulport with present explosives regulationsó.15 The MOD drew up a plan to expand Coulport to 

1067 hectares, eight times its original size.16 Under this proposal they would have been maintaining as well as storing 

missiles, as had been the case with Polaris. 

9 Accident Probaility Assessment of Faslane Shiplift for Vanguard Class Submarines with Strategic Weapon System        
 Embarked, 2000  
10  Uncharted Waters: The UK, nuclear weapons and the Scottish question, Malcolm Chalmers and William Walker,       
 Tuckwell Press, 2001 http://www.amazon.co.uk/Uncharted-Waters-Nuclear-Scottish-Question/dp/1862322457  
11  Naval Ballistic Missile Force: Report of Working Party established by SMBA 5268, 25 February 1963, TNA ADM 1-28965
 (Working Party Report); Uncharted Waters Chalmers and Walker.  
12 http://hansard.millbanksystems.com/written_answers/1981/jul/14/trident-coulport-base 
13 Successor system to Polaris JF Howe DFA(P) 5 June 1979 TNA DEFE 24-2122 e28  
14 Nuclear Matters: Questions for the USA, Richard Mottram PS/PUS 6 July 1979 TNA DEFE 24-2122 e46  
15 Coulport and Successor Systems Michael Quinlan DUS(P) 11 July 1979 TNA DEFE 24-2122 e52  
16 http:// hansard.millbanksystems.com/written_answers/1981/jul/14/trident-coulport-base 
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At that time Mrs Thatcherõs government had been intending to buy the Trident C4 missile. In 1982 they opted to 

purchase the much larger D5 missile instead. The problems with Coulport became far greater.  As a result the 

government decided to transfer missile maintenance work to the United States.17 There was still a requirement to handle 

and store D5 missiles and their nuclear warheads at the Loch Long depot.  Even though Coulport would no longer be 

overhauling missiles, the depot still had to be expanded to three times its original size. The site is 2.9 kilometres from 

East to West and 2.1 kilometres from North to South. 

The explosive safety criteria meant that the buildings had to be separate from each other and far from public areas.  The 

Explosives Handling Jetty (EHJ) at Coulport, which loads and unloads missiles and warheads from submarines, is 800 

metres from other facilities. Within the high-security Trident Special Area there are three compounds - Ready Issue 

Magazines for missiles, nuclear-warhead storage and a nuclear-warhead processing building. These three facilities are each 

400 metres apart. The Ready Issues Magazines are a series of bunkers, each of which can take one Trident missile. The 

bunkers are 27 metres apart to reduce the risk that the detonation of one missile would result in the explosion of others.   

17    A detailed proposal to transfer Trident C4 missile maintenance work to the US had already been drafted. The only issue had 
been whether this would be an interim or permanent arrangement.  

Trident nuclear missile and warhead depot Coulport  

Most of the logistical and support facilities in Coulport are more than 1 kilometre from the Trident Special Area and the 

EHJ.  In addition to the large area of the base itself there is a wider zone around it within which there are very few 

residential buildings.   

There are similar separation distances, between facilities and from public areas, at the American Trident bases at Kingõs 

Bay in Georgia and Bangor in Washington State. The US Navy is building a new Explosives Handling Jetty for Trident at 

the Bangor base. Anti-nuclear campaigner Glen Milner has been trying for 7 years to obtain information on the 

explosivesõ safety distances associated with this development. Despite a ruling from the Supreme Court in Milnerõs 

favour, the Department of Defence have still not released the data. They are currently trying to introduce legislation in 

Congress to block the disclosure.  
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Coulport - Ready Issue Magazines  Coulport - Reentry Body Magazines 

In drawing up their long-term plans for nuclear weapons, the MOD assume that safety regulations may be tighter in 

future than they are today.  The safety distances which lay behind the design of the Trident area at Coulport are likely to 

be a minimum. Spacing between facilities and separation from built-up areas would probably have to be greater than at 

Coulport. Reductions in missile numbers might mean that the number of Ready Issue Magazines was reduced from 16 to 

8. The smaller nuclear warhead stockpile might be incorporated in one magazine building rather than two. However 

these reductions would be offset by increased spacing distances and are unlikely to have a significant effect on the overall 

size of the area required for a depot.  

The Coulport depot today takes up an area of 364 hectares. It has 32 kilometres of internal roads and 30 kilometres of 

alarmed fence.18 Allowing for the fact that the present site includes the old Polaris Special Area, a new depot would 

probably require around 300 hectares. This is equivalent to a rectangle of 1.5 kilometres by 2 kilometres. 

When revisiting the alternative locations considered in 1963 it is important to bear in mind that a Trident depot would be 

more than twice the size of the Polaris depot that was originally envisaged, and that separation distances from inhabited 

areas would be greater. 

Trident Submarine base 

Safety is a major consideration in the siting of the submarine base as well as the armamentõs depot. A support base would 

have a shiplift or drydock for submarine maintenance. Current practice is to lift fully-armed Trident submarines in the 

Faslane shiplift. This introduces substantial risks. In addition, Power Range Testing of reactors is carried out at the 

berths. A Trident submarine presents a particularly complex cocktail of risks. It combines high-explosive rocket fuel, 

nuclear warheads, torpedoes and a nuclear power plant.  

The shiplift risk assessment reveals that a missile explosion is a possible accident at a Trident submarine base. There is 

the potential that this could lead to the dispersal of around 160 kilograms of plutonium and possibly radioactive material 

from the reactor. 

18  http://www.mod.uk/NR/rdonlyres/B1415470-BC8B-47E1-90C0-E206AF6748A0/0/tt133_dec07.pdf  
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1963 Polaris assessment 

The MOD considered five factors:  (1) Ease of submarine operations; (2) Safety; (3) Logistics;  (4) Ownership, 

development costs and planning permission; and (5) Overall cost. Chalmers and Walker suggest that a sixth factor should 

be introduced ð the political risk at local, national and international level of pursuing particular options. 19 

Sites on the East coast of England were ruled out because they were too far from the deep water of the Atlantic where 

submarines could avoid detection. The effect of this was to focus on the Celtic fringe ð   Scotland, Wales and Cornwall. 

Harland and Wolfe shipyard in Belfast was considered but was not a serious contender. For political as well as practical 

reasons it would not be pursued today. Sites on islands or remote locations were eliminated in 1963 because providing 

logistical support would be difficult. 

After an initial wide review of options, the study shortlisted 10 sites for detailed consideration. Six of these were in 

Scotland.  There was one site in Wales (Milford Haven) and three in England (Devonport, Falmouth and Portland).  

Greenfield sites 

It is highly questionable whether the MOD could successfully introduce nuclear weapons and nuclear submarines to a 

new site. In 1979, when drawing up their plans for Trident, the MOD had doubts about whether Coulport could be 

adapted for the new missile system.20 Michael Quinlan said  òA new ôgreenfieldõ site in the UK should I suggest, be 

assumed as a last (but not impossible) recourse.ó21 Frank Cooper, Permanent Secretary at the MOD, replied that òwhile 

nothing is impossible, it is most unlikely that we would ever get agreement to a new ôgreenfieldõ site in the UKó.22 He 

added that the MOD should not delude themselves into thinking that a greenfield site was acceptable.23 

 

 

19 Uncharted Waters Chalmers and Walker  
20 Successor system to Polaris JF Howe DFA(P) 5 June 1979 TNA DEFE 24-2122 e28  
21 Coulport and Successor Systems Michael Quinlan DUS(P) 11 July 1979 TNA DEFE 24-2122 e52  
22 Coulport and Successor Systems Richard Mottram PS/PUS 13 July 1979 TNA DEFE 24-2122 e53  
23 òWe should not delude ourselves that showing the difficulties in all other alternatives will lead to the conclusion that a 
 ôgreenfieldõ site is acceptableó. TNA DEFE 24-2122 e53 
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Relocation options in England and Wales 

The examples below show the impact of moving Trident to the sites proposed for Polaris in 1963. The illustrations 

impose satellite images of Faslane and Coulport onto each location.  

1. Trident submarine base and nuclear warhead store in Devonport 

At first glance, the most obvious alternative for Trident would be Devonport. Refits of Vanguard class submarines are 

carried out in Devonport Dockyard. Devonport Naval Base has been the home to Trafalgar class submarines which are 

nuclear powered but not nuclear armed.  The site is due to cease being an operational submarine base when the last 

Trafalgar class submarine leaves in 2017.  

Areas required for a nuclear armaments depot and Trident submarine bases at Devonport 

Nuclear warhead store in Devonport 

In 1963 the proposal was to build a nuclear armaments depot for Polaris on the Cornish side of the Tamar at Wilcove.24 

There was concern about the response from the National Trust, who own Antony House.25  The Polaris plan would have 

come close to this historic property. The Trident proposal, needing twice as much land, would completely swallow up  

Antony House and its grounds.  

24 Working Party Report as outlined in Uncharted Waters Chalmers and Walker  
25 Antony House was the setting of the Tim Burton film Alice in Wonderland. http://www.nationaltrust.org.uk/antony/  

Antony House  
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