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. Executive Summs

: 'Tcompnses warhead, mxssxl' : marine reactor, : torpedoes, shore fac111t1es, etc).
Overview of the whole system' is difficult but essential and is made more difficult if -
staff are inexperienced or spend too short a time in post. An overview ‘must be .
maintained by individuals with apptopriate technical undetstanding father than by
'bnefed ofﬁcnals whether they be adnumstrators, scxentvsts or from the Serv:ces T

( -5 ' We therefore recommend the appomtment of an mdependent champron for nuclear
. weapon system safety in MoD ‘who, supported by an appropriate staff, would
, personally answer fora range of: sessment and overview responsnbthtres with respect. . o
to the safety of nuclear weapon systeris. Thls would in no way. dilute the -«
. responsxbxhty of the Procurement Executiv® for ensuring that all issues of nuclear e
‘ o . *  safety were addressed, tior the duties of the Ordnance Board, particulacly with
o Lo . respect to desigri assessment. Where:the champion and his staff might be best located
R ' “within the MoD. structure would be for the Department to decide, but mdependence
| . ,and ultxmately, access to Mmlsters would be essent1a1 .

6 . The exlstmg “Nuclear Weapons Safety Commtttee (NWSC) is mdependent and S
comprises outside experts with relevant experience. It is free to inquire into any aspect”
of nuclear: weapon safety. It may also respond to requests. for advice. The chairman .
has direct access to the Secretdry of State on any rhatter that he deems necessary This -
‘committee is outsrde the chain of: safety. responsrbrhty and it is important that it-
should remain s0. . We recommend, however, that arrangements for bnngmg matters to -
the attentton of the NWSC be revrewed .

CSA 42/5/1/1 46/92) .-
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- The weapons in the UK stockp:le (the WEI?? free-fall bomb and the Polans-Chevaline
‘missile system) are of elderly but robust design. The prsen t review. has not revealed
-previously: unsx_xspected weapon hazards nor suggstéa t present handling methods

- Executive Sumimary (continued)

should be modified. There is no reason not to allow the WE177 to contintte in service
in accordance with present- pla.ns, subject to- its satisfying penodlc ‘systeln safety
as we recommend should be regular p vith nuclear weapon systems. 2

. The P lans-Chevalme syst

by Tndent. Although the Tndent warhead hes ad, _
which is procured from
- operation is weapon

‘making this operation-
e method preferred by -

the operanon continue to

It.ls planned to, replace WE177 early in the riext century, and to meet thls date .

ary work is already under way.on. a future nuclear weapon. It is essential that
‘safety issues be. fully exposed during the process of specifying this requlrement We
recommend that the Ordnance Board reyisit its guideliries for the safety assessment of
nuclear weapons in time for 1ts views to be taken mto account. :

. Warheads are carried by road in vehrcles that are secure and equipped with

satisfactory means. of .internal containment and protection. The present ‘vehicles
themselves, however, are old, unreliable and overdue for replacement. AIthough this

does not add significantly to the hazards of transpoit, even rare breakdowns in this -

most conspicuous part of UK nuclear activities can only undermine-public confidence
in what are otherwise thoroughly professxonally un operahons New vehlcles are
planned to enter servicein 1992.

We recommend that clear criteria be set for the reportxng of mcxdents mvolvmg any
part of a nuclear weapon system which affects nuclear ‘weapon safety, and that the
list of reported incidents be reviewed annually with a view to recognising any lessons
that may be learned and bringing them to the attention of the appropriate authorities.

_The Atomic Weapons Establishment (AWE) is the sole source of UK expertise in

warhead design and the prediction of warhead behaviour in all environments. The

_ past safety of the UK nuclear programrne has -been dependent in large measure on the

Page 2
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Executive.stlmmary (continsied) v

15
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17

18

19

20

abxhty of AWF. to be proactwe as well as reactive, and to collaborate closely with

. -those who handle weapons and are responsible for their custody. AWE staff havealso -

customarily filled nuclear posts in MoD. Although some suitable staff might be
recruited from elsewhere, we recomniend that the impendmg conhactonsahon of AWE

: should not be allowed to impede these actwmes

1t has been customary to consult AWE on all matters bearmg on warhead safety g
‘Because the procedures that are safe with nuclear weapons may in some cases be

counter-intujtive to conventional weapons experlence, we recommend that there . '
should be an obligation to consult AWE over the planmng ‘or modification of all °

procedures relatmg to the handling, storage, or movement of nuclear weapons

The UK nuclear weapon programme has been' conducted so far without any major
incident. This record is a tribute to the efforts of all those involved over the years but
offers no grounds for complacency. However unlikely -an accident may be, we
recommend that as long as the couniry retains nuclear weapons, high priority continue

to. be given to the retention of properly trained, , equipped and regularly exercxsed
nuglear accxdent response teams ‘ ‘

‘The safe and rsponsxble ownership of nuclear weapons carries major obhgauons Itis

possible to discharge these only with the support of comprehensive technical expertise
of the highest quality and operating procedures that are carefully planned and
metxculously executed. We recommend that techinical expertise be sustained by a -
vigorous programme of research at AWE that includes a sharp focus on safety. If
uriderground testing is constrained this process will be more difficult. The achievement

of safe operation will Inany case depend on the Senncs maintaining | their present hxgh
. standards. .

We have analysed the spemﬁc recommendatlons made by the Drell panel and '
considered their relevance to UK weapons and practices. Most miatters are addressed °

in the main report but, for completeness, a separate section commentmg on each of the
Drell recommendahons is included. .

Evenas ‘this report was being wntten major chang&s were taking place in the nuclear
plans of the superpowers. Nevertheless the ‘Group believe that their comments and
recommendations on the issues they were asked to consider can be read across  to any

. new ruclear posture that the UK may decide to adopt.

The Group records its thanks to all who have assisted in the enquiry. 'I'he fullest co-

operdtion and attention was received from all of whom it was sought:

| CSA 42/5/1/1 46/92) IS . . Page 3
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- Recommendations

. 1}_' “ That more formal arrangements for- brmglng matters to the attenhon of the Nuclear'
' Weapons Safety Committee be considered. (I-‘amgraph 2.43)

2 That conmderatxon be ngen to the involvement of UK nucledr weapons design '
authorities in Weapon Standardisation Team: Inspections, Nuclear Weapon Capabthty
,Inspechons and M:ssxle Technical Proﬁcxency lnspechons (PaxagraphZ.SS) e

3 ‘That all those w:th nuclear responsxbxhhes should revxew thexr delegatxons under the
New Management Strategy; to make sure that resPor\Sibilities for both promotmg and
ensurxng safety are exphcxtly slated and acknowledged (Paragraph 3232). ‘

4 - ~That senior MoD managers ensure that professxonal views from those w1th the lughest : ‘
level of technical overview are properly represented together with the wider view of- N
. management in the area concernied. The sénior MoD managers should also maintain . * .
‘sufficient direct links with the techmcal level to satxsfy themselves that the pmcedures L
are sound (Paragraph 324) :

5 - .’l'hat amngements be. mstltuted to define the levels of expenence and trammg that
" should be associated with all posts in MoD having responsxbzhttes for nuclear weapon
safety, and to. ensure that these requxrements can be and are satlsfxed. (Paragraph ,
3.2, 5) : ,

6 L _ That MoD. should ldentlfy a champxon for nuclear weapon safety This mdmdual
! would need to have the competence, resources and semonty to dxscharge the followirg
‘ 're.-;ponsxbxhbes

‘= . tobethe mdependent champxon for safety in nuclear procuremenls who would be
involved in nuclear procurements from the ‘earliest stages and who could, if -
. necessary, raise to Ministerial level any conflict between safety and cost, -
» petformance or hmesmle, - v .

- to provxde an independent assessment of the completeness and quahty of the.
safety case prepared for any nuclear weapon system, and to promote best
practice i m this area, o

- _to keep contmuously under review the ‘organisation and management of nuclear
weapon safety in all procedures and activities related to present or future nuclear
weapon systems, to be satisfied that they are functioning effectively, and to bting
to the attenition of the responsxble authontnes any deficiencies or unnecessary
duplications; . .

.- to set criteria for the'reportmg of incidents actually or potentially hazardous to
nuclear weapon systems or their critical components, and to receive, mamtam,
analyse and appropriately dlssemmate records of such incidents; .

- to serve as a centre of experxence and best practlce in safety matters relatmg to
. the ownershxp of nuclear weapons; : .

Page ¢ . . . - O | CSA 42/5/1/1 (46/92)
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. Recomtnendation_s (continued) '
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-, to mteract with appropnate techrucal orgamsatxons in the formulatxon of nuclear
» safety R&D ob)ectxves,

L to provxde to the EPCCN) and EPC or theu' successor bodxes, assessments of the

treatment of system safety in submissions relating to nuciear weapons; and
srmrlarly to the other approving bodJes or: mdunduals for xtems too small tobe
consrdered by the s semor committees. - L

(Paxagxaph 3 3. 5)

roles, and that the way. in whnch they reach and communicate decxsxons, and the
re;ponsxbxhues of the chairman, should be agreed by the members and those to whom
advice or duechon is normally offered (Paxagraph 34, 1)

That as long as the country retams nudear weapons, high priority contmue to be given |

‘to the retention of properly trained, equipped and regularly exerclsed nudear acodent _

response teams, (Paragraph 3. 6 4) _

That the potential linkage | of securlty to nudear weéapon safety be recognised by
requiring the Director of Nuclear Policy and Secunty to report any proposed change in
the physical or technical security meastires to be applied to an- operational nuclear

‘'weapon system, whether or riot it was yet in operational service, to the relevant

procurement authonty The procurement authority, whether for the warhead or the
overall system, should conduct a formal assessment of the nuclear safety nnplicahons
of the proposed change. (Paragraph 3.7. 2)

That a: vxgorous research programme be. pursued at AWE towards contmumg'
1mprovements in. the safety of warhead desrgns (Paragraph 3.8. 1)

That steps be taken to ensure that 'AWE be consuited over the planmng or
modification of all procedures relatmg to the handhng, storage; or movement of nuclear .
weapons (Pardgraph 3.8.4 . ,

That the contractonsat:on ‘of AWE not be allowed to reduce the avaxlabrlxty of nuclear
expertrse to MoD. (Paragraph 3.8. 5) .

That comprehenswe assessment methodologles such as those based-on the use of
probabilistic design criteria continue to be actively pursued for apphcatlon to the
design of nuclear weapon systems. (Paragraph 4. 1.3) :

That approxlmately every seven years dunng service there should bea design review
of a nuclear weapon system. (Paragraph 4.2.2)
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Recommendations (continued) ~

16 Thata, desngn review of the WEI?’? weapon should be underlaken forththh not .
because we have identified any specu" c cause for concern, but as a prudent
. precauhon (Paragraph 42.2) , : .

17 - _That weapons contmue to be transported by airas m&equently as possfble and that S
e 'practlcs relating to the nutnber of weapons transpoxted at one time by air, and how
they are contained, should be re-exammed with modern nsk assessment techniques.
' (Paragraph 42, 4) ' : -

(18, 'I'hat xf lt is the mtentlon that surface shxps should remain nuclear capable after the
: thhdrawal of the WEI77 from deployment at sea, then there should be a safety
reqmrement to ensure that the capabilities of ships and shore facilities are mamta.med e
by exerusmg w:th Irammg rou.nds. (Paragraph 425) . S s i

19 That studxes contmue in order to further understandmg of the potentlal hazard of -
' Trident missile loading and unloading, and to ensure that 1t is minimised in every'
sxtuation (Paragmph 4, 4 4 . ;
- 20 That the Ordnance Board revisit its gmdelmes for niiclear weapon. desxgn assessment
“ ona regular basis, recogmsmg that it is ‘essenitial that this be done before any new - .
weapon procurement:s embarked upon (Paragraph4.52) e R .

21 That a strategy for the safety ;usttf:canon of any future nuclear weapon system be .
o deﬁned ('Paragraph 4.54)

22" AxmexG,Paragrath.Z., -
23 Annex G, Paragraph G3.
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1.5

»

- Introduction

On 15 October 199‘1 the Mmrster of Slate for Defence Procurement announced in

Parliament that a small group, including experts from both inside and outside

Government and under the leadership of the Mainistry of Defence’s Chief Scientific .
Adviser, had been set up to examine the safety of United Kingdom nuclear weapons.
The Group was to take account of a recent report prepared for the House Armed
Service Committee of the United States Congress and which had been commissioned

“fromi‘a specially appomted, independent technical pariel on' the safety of US nuclear
- weapons. This panel was.chaired by Dr Sydney Drell and its report has been made

available to the UK. Although the UK nuclear stockpile is smaller, less diverse'and

- different in kind from that in the US there are nevert'neless some hnportant elemenls n

common.

, The Group began work in August 1991 wrth the remit of reportmg around the turn of .
* the year. The terms. of reference and membershrp of the Group are given at Annex A.

Although the Group took the Drell réport as its point of departure, it has attempted to
survey UK nuclear- weapon safety i issues as a whole.

The Group recognised that all weapon systems are potenhally dangerous, thexr design
and their ultimate certification as suitable for service must represent some kind of
judgemental balance between capability, risk and cost. Over time, however, the basis
of that judgement may change ‘New computational and analytical techniques may

R provide a more thorough understanding of the behaviour of a system than it was

possible to derive from the initial development work, mcludmg underground tests, and
from the methods that were available when it was designed. New technologies and

' - new miaterials may become available that allow weapons to be designed to hrgher

safety standards than was prevrously possible; The consequences of component
deterioration in mature weapon systems-may have to be addressed. Finally public
expectations for standards of weapons safety may become more demanding over the
years..

CIn practrce the issues addressed by the Group largely fell into two groups

«  the processes of establishing the requirement, concept and design that lead to the

" manufacture and to the delivery of a weapons system; here the Group was first -
.concerned with the initiation of safety réquirements and secondly with the way in
which approvals and particularly their safety component, were obtained at the
various stages in the procurement process up to and mcludmg a system'’s entry
into service;

= ’the management, operatron, protectron and support of systems once they enter
service; here it was a matter of discovering how safe practrce was initially
established, how it was subsequently revised and whether the arrangements were
working as mtended \ '
Consideration of these issues is complxcated by the current practices of procuring
major system élements off-shore and by three major changes in the way that MoD .
conducts its business. First, it has been decided to manage the Atomic Weapons -

Csa qu/s/1/twuessn - - - U 00 N Page 9 -
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1.7
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k_Introdhctfon"(conti_nued) L

: Estabhshment (AWE) through an operatmg contractor who will carry out research

development and productxon for MoD on.-an arm'’s length contractual basis. Second,

- within MoD, the introduction of the New Managernent Strategy is dalgned inter alia to
- give individuals at ail levels more control over the staff and resources néeded to carry

out their work. Third, the reduction in'the size of UK armed forces is bemg matched by
a. red

separately to the dxfferent facets of nuclear weapons procu.rement and opemtlon.

Although the Group s terms of reference refer to safety, soine attent:on was paxd to
* security as well. This was partly because ‘there is often little’ pubhc awareness of a.
distiniction between the two, and partly because’ seturity measures can have an
important mfluence on weapon system design and operatlon, and therefore potenttally

on safety

_ Y'I'he Group worked by recewmg documents (mcludmg soime of US ongm), holdmg
- discussions with key officers and officials with muclear weapon responsibilities, and
 visiting a number of sites to meet those. responsxble for designing, building, handlmg,

o _mamtemmg, ‘operating and protecting nuclear weapons (see Annex A). It was also

 important not only to establish the nature of present safety practices but to see how
"effective they had been by exainining the UK record of nuclear weapons incidents - -
(A.nnex F) : '

The enormous comple)uty of any nuclear weapon system meant that it would not be
possible to establish independently and -ab initio the compliance of UK nuclear
weapons with any particular safety standard. The Group believed therefore that it
- was most appropriate to review the safety procedures under which UK nuclear
" weapons are deslgned built and operated, to review the organisation and

responsnbllmes by which these staridards are established and through which
compliance is confirmed, and to identify areas of concern.-In doing so it has also

. reviewed the individual weapon systems to the extent necessary to make mformed
_]udgements as to their safety . ..

The report that follows is in four main parts The ﬁrst is'a brief overview of existmg '
weapon systems ‘and’ procedures both for dealing with them and desrgnmg and
procun.ng new systems, with particular emphasis on safety. This section is intended to
give no more than a flavour of these activities. The second section deals with our

concerns and recommendatlons about- existing procedures, while the third offers

comrments on the weapons themselves. The fourth covers the impact of the Drell report.

on UK matters. The report is supported by a number of annexes which elaborate on
certain aspects of the main report and contain supplementary factual mformahon

CGUEENSRMNP $ CSA 42/5/1/1 (46/92)
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tion ‘in MoD Headquarters ‘staff, which itself is resultmg in some major
» ons TlusHQreductiongosund the riame of PROSPECT. It is not clear
. how these three changes will affect a safety structure that traditionally placed a heavy
reliance on a serise of personal and professxonal responsibxhty, but’ which was.
' .essentially conducted in an environment where it was difficult to asSign costs
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" Introduction (continued)

" new. nuclear posture that the UK may decide to adopt.

We ‘have been senously constrmned by time and gwen longer would have been able to

look into a number of matters in more detail. We do not, however, believe ‘that our

- maity conclusions would have been significantly affected. The principal difference

would probably have been an increased number of minor recommendations. We believe

that these wrll m any case emerge if our present recommendatrons are adopted

Even as th.ls report was bemg wntten, the ma)or nuclear powers ‘were. announcmg

reductions in their stockpiles and nuclear preparedness that would have been’
,unthirﬂcable even a short time ago. We believe, however,’ that our mments and

reoommendahons on the issues we were asked to consider can be read

conclusron we must express our thanks to all those who have done s0 much to assist |
'us in our task. We received the ﬁr]lst co-operatron and attention from all those whom .
' we approached

ome
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5o 2.1.3

2.2

4 Overvrew of UK Nuclear Weapon Systems and Current
: Requu'ement and Procurement Procedures \

, P° 4
- a limited lif Nerther the RN nor the RAF deploy live nuclear weapons m combat

214

| ' 2.2,1

UK Tactical Weapons

The UK has both tactiml and strategic nuclear weapon systerns The current lactlml
system is the WE177 free fall bomb which exists in three variants. It.came into service -
" in 1966.and is’ eployed with both ships of the Royal Navy and at Royal Air Foice '
stations. ° yernn ent has b { ently announced that the 'weapon v wzll 0 ong'er be :
.deployed U 1 circ o
support of NATO will be significantly 1 reduced. I.and and air transport of the weapon
are the responslblhty of the RAF and sea lransport the responmbl.hty of the RN

(AWE) period

hons

Present Government plans envmge the prograswe retxrement of the WE177 soon after

the'year 2000. Options are under study for its replacement with an air-launched
stand-off weapon known as FTNW (Future Theatre Nuclear Weapon) and sometimmies

referred to as; TASM (Tactical Air to Surface Missile). Weapon systems of this

compléxity and with the most demanding requirements for safety take a long. time to
design, test and produce, and to meet the mtended in-service date, work on FINW is

- 'underway now.

‘ UK'Strategic‘Weapon's .

U'K strategrc weapons are deployed in submarines and the current system consnsts of a
Polaris missile armed with a UK payload. in a configuration known as Chevaline.

These rissiles are deployed in the four Resolution class submarines. The warheads are ' ‘

manufactured at AWE and are in most ¢ases transported by road (but' occas:onally by

sea) to the Clyde Submarine Base where they are mated to the missiles and embarked -
on the submarines. The warheads are of a more modern design than the WE177 butdo

not incorporate the modern safety features mentioned in Paragraph 2.13, It is. planned

to withdraw the Resolution class submarines and their Polaris missiles over the next
five years or 50 and to replace them by the Vanguard class carrying Trident Ds -

CGRENENNY  CSA 42/5/1/1 46/9D)
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2.3.1

2.32

N

2_.3.3

. ‘Overmew of UK Nuclear Weapon Systems and Current Reguirement and Procurement

_Procedures (contmued)

- m:ssxles procured from the United -States. The mlssxles each carry a number of.
. warheads designed and manufactured at AWE, As Chevaline warheads .aré
" withdrawn from service they w:ll be retumed to AWE for breakmg down and recovery

of ﬁssxonable materials

The '1‘ ent mis xles rocured &om the US wxll be xdenhcal to those de loyed by the' '
‘Trident ‘

e

The Procur’emertt Proc'ess o

The followlng account of the MoD orgamsatxon for procuring nuclear weapons can be
no more than a snapshot of a structure that is sub;ect to the changes described-in

o VParagraph 1.5. Furthermore, it is important to recognise that the progressxon of a
* project from concept to entry into service may take fifteen or more years, in which time
. MoD anangements for dealing with important parts of it may have changed more than

once, and i minor ways more frequently

The generatxon, study and evaluation of- proposals for new conventional weapon
systems tend to be initiated within groups working for the Deputy Chief of the
Defence Staff (Systems) (DCDS(S)). In the case of nuclear weapons, the major role in
roject initiation is played by- the Assistant Chief of the Defence Staff (Policy and
Nuclear) (ACDS (Pol&Nuc)) who answers to the Deputy Under Secretary (Pohcy) In
practice there are extensive discussions with the appropnate senior officials in the

. Procurement Execitive (PE) and with senior staff in AWE. Previous to this.there is E
- consultation with the Office of Management and Budget and with the Programme staff =~

who have the responsibility for matching plans for future programmes with agreed
expendituré limits. Ultimately a proposal for a new nuclear weapon emerges in the
form of a Staff Target whose preparatxon is led by staff of DCDS(S)

- Such proposals are also dlscussed by a relatively new committee, the Semor Nuclear

‘Group, chaired by the Chief of the Defence Staff and the Permanent Secretary. This
group fulfils no formal executive role but takes an overarching view of the interaction
of nuclear policy and procurement with other. aspects of the Department's business. It
exercises its influence through the executive authonty of its individual members or their
membershxp of other bodies.

CSA 42/5/1/1 (46/92)  c—— S .. Page13
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Querview of UK Nuclear Weapon Systems and Current Requirement and Procurement
* Pracedures (continued) . ‘

The project then begins upon the first ofa series of stages, through which'all major
procurement activities pass, in order to match increasing and staged financial

' commitment with a managed reduction of risk. Costs, technologies, objectives and.

- lead to the introduction of a system into service. The Feasibility Study is conducted on .

contractual handling are progressively refined through the procurement phases known
as Feasibility Study,. Project Definition, Full Scale Development and Production, and

the basis of a Staff Target-and is.deslgried to provide a number .of options offering a

* range of capabilities; later phases are conducted against a Staff Requirement which is
“based on the Staff Target and re-endorsed with minor chianges as each stage is

- (EPC@V)). In some cases (eg Trident) the system is very large and may be the subject of - .

initiated, Tn all cases the project is managed and the expenditure controlled by MoD'’s

Pro¢urement Executive (PE). The decision to move from one stage to the next rests °

with Ministers who -will be advised by the Equipment Policy Committee (Nuclear)

separate Staff Targets - missile, submarine and shore facilities, and separately thé

‘warhead. : . Lo

- 235

For every pi'ojecf the PE establishes the post of project manager, and this post remains
extant as long as the weapon remains in service. Once the weapon is well established
in service, the post is usually combined with another, but it retains the responsibility

for managing approvals of and overseeing any modifications to the weapon or changes

in the way in which it is-used. The seniority of the project manager reflects the size of

the project and current stage of its development. :

236

Matters of safety arise at every procurement stage. In the case of the warhead, the

Staff Target is translated into a formal procurement document by the PE in

" consultation with AWE, the design authority for the warhead, before work can begin.

2.3.7 -

The principal external arbiter on safety at this stage is the Ordnance Board (OB)
which periodically (and most recently in 1984, OB Proc N392) issues formal guidelines

for the design and assoclated assessment of the safety of nuclear warheads. It should,.

however, be recognised that AWE s the orily body in the country with the technical
expertise in warhead design that is necessary to undertake the design task and to

confirm compliance with these OB guidelines. AWE carries out:a reséarch programme
' within which new safety technologies are an important element, and are the advisers

to both the PE.and the OB on warhead safety. * -

The Group felt that, while Qafety was genérally" accepted : as importént during

procurement, it was not seeri as a key attribute by those who specify the requirement, * -

", 'possibly because it-was taken for granted (see the recommendation in Paragraph

" Page 14

3.3.9). :

-

'

SRR e ,__..;,_-,, ik Fi b £ T S e A e T S A e _;_t: R ; O I I Tl R




Procedures (contmued)

mterests

| 2 , Overurew of UK: Nuclear Weapon Systems and Current Requzrement and Procurement

Table 1 Representahon of MoD safety authonhes on commlttees wr.th nuclear safety

CSSE

o IDGSWS

bc;(Nbc) |

AWE

|oasTi| o8 | cino

o |

7

,‘ 4. : |

[ wasws

{msc com)

|wsce (awg)

| ReASC (PC(NUa)|

< e ] w) e

ESTC

IS TR P VIS BN R

PR RS | RO PO P
P BIPA P B SOPTR T

COmmlttees

NWSC Nuclear Waeapons Safety
- Committee (advrses Secretary of DGSWS

State)

TSC.  Trident Safety Commlttee
... (advises Director General
Strateglc Weapon Systems)

MSC - Magazrne SatetyCommrttee ‘

(advrses Deputy Controller of the

Navy) .

WSCC  warhead Safety Coordrnatmg
. Committee (advcses Chref
Executwe AWE)

RBASC . Re-entry Body Assembly Satety oB
' - Committee (advises Deputy

COntroIIer (Nuelear))

CSSE/
DC(Nuc)

AWE

DGrST('N).

ESTC Exploswe Storage and Transport CINO

: Commrttee

CSA 42/5/1/1 (46/92)

' Strategic Weapon Systems

Au'tho“rltles
Chief Strategrc Systems
Executive/Director General

Deputy Controlter (Nudclear)
Atomi_é: Weapons Eetablishrnent
Director General Supplies and
Transport (Navy) - '

Ordnance Board

Chief Inspector of Naval

- Ordnance
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in otherapplicatxons (or'as former employees in Mob) (see A: S
‘parallel body that advises on reector safety in. warshxps the Nuclear Powered

; Commxttees Concemed wn.h Nudear Sa.fety

Warshrps Safety Committee -

The NWSC both cornments on matters brought to its’ attention and can itself mltxate
enquiries. Its standing is such that its advice cannot be ignored. The Group feels,’

" however, that the NWSC's effectiveness owes much to the current members’ long
expenence, and we recommend that more formal amngements for brmgmg matters to the'

L attentwn of the Nuclear Weapons Safety Committee be amszdertd

244

The Ordnance Board (OB) isa body with broad tn-servxce responsibxhty for the safety

- ‘of munitions. It examines any warhead: proposal a number of times in its evolution,

. and ‘although the Board does not have executive authority, any’ proposal wrth whrch it -

ke ._was not sahsﬁed would not normally be accepted (see Annex B 7)

245

- W1thm AWE there is a Warhead Safety Coordmatmg Coxmmttee (WSCC) that is
iseparate from and independent of thé design team. This' committee is headed by the °

establishment - $Bafety Director and its membershlp is drawn from a wide ange of

relevant MoD authorities. It provides advice to the Chief Executive of AWE who has -

" the warhead (see Annex B 9)

. the responsrhility for certifying to the PE the performance and safety charactenshcs of

246

: Overmew af UK Nuclear Weapon Systems and Current Requlrement and Pracurement o
. r-'Procedures (contmued) : S ~

PR -
I .
v

The other main commrttee w1th broad safety respons‘bﬂrtxes is the Explosxves Storage =

and Transport Committee (ESTC). It has formal ‘tri-service resporisibility "for
“classifying" explosives (the explosive classification determines the 'storage and

~handling procedures that must be followed) :and for prescribing on the safe

transportation and storage of weapons or. other systems contamlng explosxves (see

Annex B. 8)
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. Overvxew of UK Nuclear Weapon Systems and Current Requ:remen! and Procurement ~
» iPracedures (con!xnued) ' ;

Before bemg embarked ina vasel a weapon must have recexved a magazme safety
certificate issued by the Magazine Safety Corrimittee (MSC) on the basis of evidence

-provided by the responsible project in the form of a Magazine Safety Paper. A’ safety
' slatement Is also provided by the Chief Ir tor of Nava

] Ordnance (CINO), together
information specific to the type of vessel in ‘question. The -procedures to be .

. followed onboard for Strategic Weapon Systems, for handling, maintenance, test and

al

launch are ‘provided by the procureinent authority, butthe responsibility for .

~ implementation lies with Flag Officer Submarines. The procedures to be followed on . |

"+ board ships are the responsibility of Commander-m—Chref Fleet followmg gmdance o

248

2.4.9

2.5

2.5.1

2.5.2

T 253

CSA 42/5/1/1 (46/92) -

,, from the MSC (See Annex B. 10)

In addmon to these standmg comnuttees, a pro,ect is free to ‘estabhsh its own ad hoc'
committees or working groups that include safety among‘ réinits, an example being . -
the Trident Safety Committee (TSC). set up by Director General Strategic Weapons
Systems Most members of the TSC are representauves of organisations contributing
srgmﬁmnt effort to safety assessments (see Annex B. 11)

It was noted that the EPC(N) (Paragraph 23.9) does not address safety asa regular
coricern or in any systematic way (see the recommendatxon in Paragraph 33. 5)

" Weapo'n Hahdli’ng Proce’dines

A]though the Services' management of safety is generally outsrde c1v11 statutory

- regulation, it is MoD policy that safety standards should be at least as hrgh as.thosein .

the civilian world in comparable activities.

- Well in advance of a nuclear weapon system s entry into servxce, the appropnate'

procurement authority in consultation with the Service or. Services responsible will
have established procedures for receiving the weapon or warhead, and for its storage,
preparatxon, handling, and deployment. Most recent experience of this kind is in the
Trident project where it has also been necessary . to build extensive shore facilities at
the Clyde submarine base as part of the project. The responsibility for implementing

these requirements within the Naval depot rests with the Director General of Supplies

and Transport (Naval) (DGST(N)), and the fitness for purpose of the procedures and
interfaces with the facilities is verified by a slow run through of all these activities
using inert trammg weapons. The procedures themselves are devised after extensive
analysis of a wide range of possible accxdent scenanos

Once a weapon ‘has entered semce, thére is a variety of mspectlon procedures to
ensure that the authorised procedures are followed menculously In the case of the .
RAF, each location at which nuclear. weapons are held is subject to a long (one to'two .
weeks) and searching annual inspection covering all thosé who have any contact with
nuclear weapons (WE177) or direct responsibility for them. The inspection is carried
out by a specialist Weapons Standardlsanon Team that reports to the Chief Inspector
of Explosxves, RAF in MoD.

‘Page 17
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Overvxew of UK Nuclear Weapon Systems and Current Requxrement and Procurement

o Pracedures (contmued)

In the case of the Navy, the formal inspectron responmbrhty rests with the Controller '

. of the Navy. For surface ships and submarines he in practice delegates it to

'»'Commander-m-Cl'uef Fleet.. For surface. slups, a two phase Nuclear Weapon. -
“Capability Inspectxon is carried ot before nuciear weapons are embarked. Phase I is -
~ shor 1(o

' day) and Phase I lasts several
submarines and also “no notice” X
s are'both ngorous-and formal, and recently a’ ma)or warslup dxd not
equired standard and therefore did not embark her weapons on the

. at séa- The 3 e-’sxmilarv

ongmallyplannedmnetable. L

g :and implementation of procedures, and ceruﬁcation of personnel. AnexactingUS/UK . - :
audit, involving' the PE, the CINO organisation and the US authonhes, occurs

' ‘The respon51b111ty for mamtammg safety smndardsi at the Naval shore facrhhes is
: delegated by the Chief. of Fleet Support to DGST(N).

f weapon processing in RN shore facrliha is ensured by thorough generation

penodually in Mlssxle ’l‘echmml Proﬁcxency Inspectxons

2.5.6

_Comparlson with US practice leads us to believe that UK desxgn authontrs may be

msufﬁcxently acquainted with Service practices. We recommend. that consideration be

' . given to' the ‘involvement of UK “nuclear weapons desxgn autbonhes in. Weapon

. 2.6

2.6.1.

"Pohcy advice for the security of nuclear weapons is.the respons:bxhty of

Standardisation Team Inspectwns,\ Nuclear Weapon Capabtlzty Inspectxons and Missile

Teckmml Proﬁaency Inspechons

Seity

There. are also the practxcal arrangementsﬁand guardmg

procedures assoc:ated with the storage and transport of the weapons. Finally there are
nuclear release procedures that have to be implemented before a weapon can’be used .
operatxonally . , . . :

2.6.2

On the question of-——-— ACDS(PoltNuo)
would be expected to take advice widely within the department and particularly from

AWE. Vehicles for weapon transport, like all other defence laid vehicles, are procured -

. by the Land Systems part of the PE, but have to meet security standards proposed by

.- of a kind specified by ACDS(Pol&Nuc). The procedures for the release of weapons for . .

ACDS(Pol&Nuc). Similarly, although the RAF has the responsibility for the delivery -

and transportation of nuclear wedpons, this is done to standards and to méet threats

- use are the busmess ofa spec:al Cabinet Ofﬁce comrmttee.

o : CSA 42/5/1/1 46/92)
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3.1

3.14

3.1.3"

3.14

3.15

The AManagern,ent_ o‘f'Nu'clea_r Weapon Sa’fety

. In&oductlon

In this sectron we comment on -arrangements descnbed in Section 2 and on the g

_‘committees that give advice on, and to a degree regulate, nucléear weapon safety. In
detail, the arrangements appear to show the knock-on effects of repeated wider
: restructunngs to Ineet operatronal or other orgamsational needs 'I'hese needs have not'

'+ inevitable that, in an afrea that is propetly governed by’ lugh secunty and the |
s dlsseznmanon of lnformahon ona need-to-know basxs, the ex:stmg inconsxstencla

should not have been widely apparent

We were most encouraged by the hlgh degree of dedicatron and ¢ expenence that we

encountered amongst the individuals with nuclear weapon safety raponsrbrhhes, and

it is a tribute to their flexibility and common sense that the complex system works as

well as it does On the other hand, the fact that there has been no 'serious accident .

does not allow grounds for complacency. We found no such complacency athongst

those with day-to-day responsibilities, although we found no individual with effective
respons:brhty for scrutinising the entlrety of the safety procedures and orgamsatlon

: »Our prlncrpal concem about the present structure is that, although mdmdual areas of

activity may be very well managed, as we believe they are, the interfaces between them
may'not always be adequately overseen. In the case of large projects, the safety case
for individual elements of the project may be handled thoroughly, but arrangements
examining the safety of the interactions between the elements are, we believe, less

: effecuve

We’ also felt that MoD has no clear champion for nuclear weapon safety, with the
responsibmty for contmually pressing the questions of whether MoD)’s nuclear weapon

"safety organisation and standards are adequate, and whether MoD can be confident

that these standards are being achieved. A comparison with the large number of
indunduals concerned that proper standards are maintained in the use of financial
resources is striking. On warhead design, the principal drive for safety has in the past
come from AWE, largely through advice to other bodies. The Services, on the other
hand, deal with the warhead only as part of a system, and their principal concern isto
ensure compliance ‘with procedures. These procedures are generated by the

2.5.6).

Nevertheless, it is important to record that we found no mdlca'tion' tl1at every

' practlcable step to optimise weapon saféty at the design stage had not been taken,
~ and, once in service, to make weapon handling and storage as safe as practicably
.possible. . - ‘ .

CSA 42/5/1/1 (46/92) IR ‘ - Page1y

* procurement and design authorities, who are not in every case well placed to take -
account of the context in which-the nuclear weapon system is deployed (see Paragraph
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3.2

: 4The -New Management Strategy (NMS) w1thm MoD seeks to decentralxse
] t d de ion-malqng to thel el ’here the vbat-mformed

 The Mariagerent of Nuclear Weapon Safety (continued)

“The New Management Sh'ategy

- copy of a system of delegations being proposed for the safety of haval v%sels

323

3.2.4

ety is th respo "bxhtyofothers ‘We were

(DRAFT SHIP SAFETY POLICY DOCUMENT, November 91). We endorse the

'approach used in this document and believe that it affords a model that could be
lly for safety delegatmns under NMS. We recommend that all those
5'should review their delegations under the New Management

' Strategy to make sure. that responsxbrhtw for both promotmg nnd ensunng safety are
,explxatly stated and achwwledged e

In ore respect, however, sore senior managers may riot ﬁnd such an amngement
completely satisfactory: It ‘happens in some cases that those who have a genuine and

: 'thorough technical understanding of safety problems are at beést no higher than half-
" "way upthe safety management ¢ chain. At the same time, those higher in the chain have
neither the tite nor-the competence to-add additional value to the assurances tt\ey

- ‘have received from below before passing them .on upwards. The problem is -
accentuated if there isa rapld tumover of staff occupymg posts w1thin the chain.

For: thls Teason we recqmmemi that senior MoD managers ensure that pmfesszoml views
from those with the htghest fevel of technical overview are praperly represented, together with
the wider view of management in the area coricerned, The senior MoD managers should also
maintain sufficient direct links with the technical level to satisfy themselves that the
procedures are sound. These delegatlons must recognise .that safety must be'a
fundamental attribute of nuclear weapon systems, and that it is'a line management
responsibility to ensure that such systems can be safely operated in the UK. The
approvals of desxgn standards, operatmg procedures, transport and maintenance
arrangements age examples of areas which should ‘always, and generally do, receive
specific management attention, but which should be explmﬂy covered by management

- ’plam and deleganons

3.25

The Drell panel was concemed that many of those who deal w1th administrative ’

aspects of technical issues related to nuclear weaporis were ignorant of some of the

B important aspects of weapon safety In the UK such problems are accentuated by thie

CSA 42/5/1/1 (46/92)




3.3

3.3.1

3.3.2

333

334

‘The Management of Nuclear Weapon Safety (continued)

_short tours of duty individuals may have in partlcular posts, Drell proposed that
training courses of approximately a month's length should be established which such

officials should be obliged to attend. We see an advantage in explonng such an idea
and con31denng which UK administrative posts could most benefit from training of
this kind (eg in the Policy & Nuglear area); this might also be a possible area of

UK/US co-operation. In a few cases; we also' had concerns about the backgrounds

and experience of those ﬁlhng other posts with responsibilities for nuclear ‘weapon

. safety. We noted that this was in marked contrast to the Services, who dévoted much
" effort to ensuring that those with nuclear weapon responsibilities were properly

trained and kept up'to date. We recommend that arrangements be instituted to define the -

levels of experience and training that should be associated with all posts in MoD' having
_responsibilities for nuclear weapon safety, and to ensure that these requzrements can be and are

satisfied.

A Chainpib:i for Nuclear Weepon Safety

Regardless of what changa may come about as a result of the achons we propose

above, there will remain several concems

,First, thereisa need to designate an individual who has both the competence and the

clearly-identified responsiblhty to keep the procedures and the orgamsatlon for nuclear

: safety under continuous review.

A second important need is that hxghest MoD management should recelve for nuclear

weapons systems, as they do already for naval nuclear propulsion plants,
independent advice on the adequacy of the safety case provided by line management.
This process is known as the provision of an independent safety assessment. At

* present parts SETiuciear w weapon systems benefit from this approach {eg through the

Ordnance Board), but not the whole system. We see a need for a clearly identified and
téchnically well informed authonty for the completeness.and quality of safety
assessments in nuclear weapon systems. Such a body should be independent and not

. part of the management chain for weapon design and. procurement. Its approval
should be sought at the earliest stages of setting a. Staff Target for weapons.

procurement, and at a number of subsequent stages in the procurement process.
Although it would not attempt to prescribe design standards, it would,. for any-
project, indicate the criteria against which it would conduct an assessment of the

~ safety case for the system as a whole. The existence of such a body must neither

diminish the responsibility of the Procurement Executive and operating authonhes for
whole system safety, nor duplicate the work of existing bodies.

A third need arises from the way in which the advent of nuclear weapons has been

- handled by MoD. Not unreasonably, the existing procedures and institutions dealing -

with the safety of munitions were extended to include nuclear munitions. In some
respects this is. very valuable, because some experience with conventional weapons is
directly relevant to nuclear weapons; on the other hand, in some respects (eg the extent
of the potentnal hazard to the cwﬂ commumty) nuclear weapons are unique and have

~
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- 3.36

3.37 .

' The Management of Nuclear Weapon Safety (continued) -~

tobe treated in speaal ways. At praient there is no cem:ral reposrtory of expenence of o
~ this latter kind within MoD and, although expenence exists 1t is frag-mented among,
: drfferent bodms , , i

We thenfore recammcnd that MoD should nlentzfy a champton for nuclear weapon safety. A

“involved in nuclear procurentents from the earliest stagés and who. could, if necessary,

' Tlns zndtvldual would need to have the competence, resources and seniority to dxscharge the

) be the zndependent champwn for safety in’ nuclear procurements who would be

‘raise to Mmzstenal Icvel afty coniflict between safety and cost, perfomance or trmescalc, o

-

prepared for any nudazr weapan system, and to promote best pmctzce in this ares;

- - to keep contznuously unider review the organisation and management of nuclear teapon

* safety in all procedures and activities related to present or future nuclear weapon systems,
‘to be satisfied that tkey are functioning effectively, and to brmg to the attentwn of the
responsible authonttes any defmcnczes or unnecessary duplications;

~  toset criteria for the reporting of incidents actually or patent:ally hazardous to nuclear ‘

- weapon systems or their critical components, and to receme, maintain, analyse and
: appropnately d:ssemxnatc records of sch incidents; .

- lo serve as a centre of expenence and best prachce in safety matters relatzng to the

ownership of nuclear weapons;

RN interact wzth appmprzate techntcal orgamsat:ons in the formulation af nuclear safety

R&‘D ob]ectwes,

. to provide to the EPC(N) and EPC of the:r successor bodies, asse;ssments of the treatment
' of system safety in submissions relating to-nuclear weapons, and similarly to the other

approving bodies or md:mduals for items too small to be considered by the senior
commzttees ,

a relatively senior post and have a suitably sized: staff of high quahty that would: need
augmentation at times during major procurements. For converience in writing we refer
to the champion and his group as the.NWSG - Nuclear. Weapon Safety Group. The
group should operate mdependently of, but mteract with, ‘the procurement and
operanonal reqmrements orgamsahons

The MoD reportmg line for the NWSG ‘would bea matter for the Department, but our:
" - firm view is that it should be outside the Procurement Executive and the Defence staff,

and it should be known that the NWSG had right of access to Ministers. It should also

" be represented on the NWsC.

R Y  CSA €2/5/1/1 46/5D)

it promde an mdepemlent assessment of the completeness and quahty of the safety case

In ordér to discharge these responsrbmtis the identified champlon would need to hold -
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339 1

3.3.10

3311 .

“An early task would be. to, constder the compllahon of a Nuclear Weapons Safetyv

the’ proposed NWSG'should act to promote active mterachon between the services
“witha view to establishing b%t safety prachce. : ;

" The Managerient of Nucléar Weapon Safety (continued). .+

Manual alon the lmes-

it is not extensive and‘

.The standa.rds of safety that have been achleved to. date have resulted from thedepth = .
~ of technical expertise and the corporate memory that has existed in all branches

concerned. The adverse consequences of a reduction in overall numbers of staff -
competent in areas related to nuclear weapon safety could, to some extent, be ‘offset

by buxld.mg a central reposxtory of expertise in the NWSG

3.3.12

- 3.3.13

3.4

341

The role of the NWSG would be complementary to that of the NWSC in the same way
that the Safety and Reliability Directorate of the Atomic Energy Authonty is

- complementary to that of the Nuclear Powered Warshxps Safety Committee in matters

concerned with nuclear pmpulsxon (Annex C)

As far as we are aware, there is o exxstmg body that could dxscharge all or most of

* these functions proposed for the NWSG, Although the Ordnance Board comes closest,

it.could not do so in its present form within its present remit (Annex B). Indeed the OB |
would continue to provide guidelines for the desxgn assessment of nuclear weapons,
and to provxde a valuable link with expenence in the use of exploswa and electromc )

- 'systems in conventxonal milxtary applxcauons

’ 'Comnuttee Responsxbxhhes

' Commxttees may have a vanety of useful roles coordmatmg, advxsory or executive.

We recognize that in safety matters above all, advisory committees will seek toact by

_ consensus and, where that is not ‘possible, it will be the chairman’s responsxbzhty to

convey the comumittee’s advice along with any divergence of opinion. We do not,

~ however, believe.that it is niormally satisfactory for a committee to be part of a safety

responsrblhty chain. It is. most xmportant that each commxttee be clear about its own

" CSA 42/5/1/1 (46/92) o _ S . Page 23




"' The Maragement of Nuclear Weapon Sofety (continued) ~ =~

353 1

361

3.62

~INCOTPa)

the safety and secunty of the load even in’ ‘the 5
. occasional breakdowns and the conspicuous inconvenience' that these cause to other :
* road users must inevitably undermme pubhc conﬁdence in what isin other rspects a N

-we]l run opera uon

The unrehabﬂlty of the vehxcls must toa small degree increase the ‘hazard assoc:ated

' thh transport. We were told that the vehlclw are due to be replaced 1\n 1992

, ‘Weapon Related Inexdenis and Accxdent Response

'We wxshed to know how frequently weapon incxdents had occurred and by what

criteria an incident was identified for reporting, There i$ record of some. twenty

“mcxdents since 1960. As far as we can tell, in no case was a’ weapon damaged butin‘a
few cases the casing was scratched: We: do not, however, have any way of knowing

whether this information is complete. It was not easy to assémble and, as explamed in
Paragraph 3.3.9, there is no.single central record mamtamed These matters are

: dxscussedﬁxrthermAnnexF

7 We have alneady recommended that clear criteria be set for the reportmg of madents
" affecting any part of a nuclear weapon system, and that the reported incidents be

- reviewed annually by the proposed NWSG with a view to recognising any lessons that
s may be lamed and’ bringing theim to the attention of the appropnate authonuea

CSA 42/5/1/1.(46/92)
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3.7

371

372

. The Maiiagenient of Nuclear Weapon Safety (c_ontinued)

: There are well developed - procedures for dealmg with accrdents mvolvmg nuclear

weapons. These are the responsibility of the Directorate of Nuclear Policy and
Security. Time precluded any detailed examination of these arrangements, which are
described in Annex D, and we offer no comment on their sufficiency or quality. We do,
hqwever, attach. great importance to them as the ultimate means of lumtmg the
consequencs of an accident should 1t Thappen. ¢ .
However unlikely an accxdent may be, we recommmd that as long as the country retaing
nuclear weapons, high priority continue to be given to the retention of properly trained,

; equ:pped and regularly exercised nuclear acczdent response teams.

Secu.nty

‘The Group s terms of reference addressed nuclear weapon safety and the mterest in
. nuclear weapon security was therefore limited to any possible interaction between

safety and security. The secunty of nuclear weapons relates to their physical custody

during storage, transport, in-service maintenance and use; to the custody of

information and material associated with thelr de51gn, manufactaré and deep
maintenance; and to the proper authorisation of their deployment and, ultimately, use.
As with safety, it is difficult to specify absolute standards, and the arrangements for

"achieving security tend to be prescriptive measures such as the rule that, whenever
. nuclear weapons are accessible; at least two people must be present. More generally,

such measures impose highly procedural controls on the handling of nuclear weapons

.and associated material and information. The Group was satisfied that such measures.
tended to promote the achievement of nuclear safety and that there was therefore no

general conflict between the security and safety of UK nuclear weapons,

. The Group did, however, rote that the basis of weapon system-safety was project
- specific in that it was embedded in the arrangements for MoD procurement of weapon
. systems. Security measures were prescriked on a more general basis, with proper

dependence on the MoD’s wider arrangements for the security of both personnel and -
information. However, the focus for the specification of physxcal protection and
technical security measures associated -with nuclear weapons is provided by the .

- Directorate of Nuclear Policy and Secunty (D Nuc (Pol/Sy)) within the Defenice Staff.

We recommend that the potential linkage of security to nuclear weapon safety be recognised by
requiring the Director of Nuclear Policy and Security to report any propased change in the
physical or technical security measures to be applied to an operational nuclear weapon system,
whether or not it was yet in operational service, to the relevant procurement authority. The
procurement authority, whether for the warhead or the overall system, should conduct a
formal assessment of the nuclear safety implications of the proposed change. If the

_assessment concluded that there was any possible degradation of nuclear safety, then . ..
the overall safety approval should be revisited by the procurement authonty Any -

necessary reconciliation of safety and security would nieed to recognise that the one

was not a substitute for the other, and that adequate standards had to be aclueved in
each area. ‘
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3 The Management of Nuclear Weapon Safety (continued)

3.8" The Atomic Weapons Estabhshment

' entral role ,m m ‘clear weapon safety, both as the:desxgn authonty for :
; p the pr We

& »-todevelopnewdeeignsthataresafer- 'v »)

- to accumulate the'd tabases necessary to perform credxble nsk aswsments on all '
R m—service wapons, T ; : : . ,

- to maintain and foster the techmcal experuse that is asenual for the rsponsible
manufacture, custody and management of nudear weapons

382 In thexr new. contractual role, as previously, AWE wxll remain a sole source mpp]ier of .
‘ warhead design expertise to MoD:. Ovérall we judge the quality of the service to have
“been very lugh I was not for our Group to judge whether this represents value for
money, but any progressive squeezing of resources until there is evidence that the.
 organisation is no longer able to deliver, with the intention of then easing back, is not
an acceptable ophon ‘The consequences of such a process would at least have -
‘profound implications for UK defence policy, and at the extreme are unthinkable. This
means that MoD will have to be more than ustally sophlshcated in ensurmg that AWE
is appro nately tasked and adequately resourced :

383

384 4 yract dxfferent bodles ona very» wide ) :
the 1 ns. Table 1.(Page 15) shows how widely' WE

mmittee structure. We nevertheless came across apparently -
. ' procedures, or procedural changes, where, as the warhead
demgn au onty, AWE should ha n consulted but had not. We are sure that this
" is’ inadvertent, but there are situations- where the specxal properues of nuclear
- warheads mean that. they should be treated in ways that might run counter to
conventronal weapons expenence We therefore recommend that steps be taken to ensure - - -
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3.8.5

The Maﬁagerﬁent of Nuclear Weapon Safety (g@n{?nuéd)

thnt AWE be consulted over the planning or modzﬁcatzon of all pracedures relating to the -
, handlmg, storage, or miovemerit of nuclear weapons. '

It would give us grave cause for concemn if the contxactonsauon of AWE were to inhibit
the deployment of AWE-trained staff in senior posmons in MoD, particularly in the

nuclear controllerate of the Procurement Executive and in the central scientific staff.
AWE will remain the sole UK source of expertise and expenence for warhead dslgn,
development and producuon If safety considerations in design are to be properly
addressed by MoD, it is n'nportant that there be experienced staff available. It may be
uncomfortable to depend on a sole’ source contractor in this way and there is an
undeniable risk of conflict of interest. The altemative, however, is to run a serious risk
(because there are insufficient technical resources available outside AWE) of being

-unable to ensure adequate safety appraisal of nuclear weapon systems, wasting

resources through being an unintelligent customer, and providing ill-informed and

" . unauthoritative advice to Ministérs. We were concerned by this possibility and

recommend that the contractonsatwn of AWE not be allowed to reduce the avazlab:hty of
. nuclear arpemse to MoD ‘ .
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. Safery of UK "Nncle‘ar‘ 'Weapon‘s‘

'Inﬁroduction ,

_“There aré two main safety hazards potenhally assocated witha nudear weapon. The ,
firstis that the ‘weapon uught be acc:dentally tnggered and generate a nuclear y'leld (xe
o i . ; v

g : b v
* in the warhead dxreetly A Tange of electncal breaks and switchea can be built in to

: prevent the former, anditisa key design aim to prevent the latter by building a device -

* that is one-point safe (2 a detonation initiated at any orie point in thé. explosive shell .

surrounding the pnmary stage of the weapon would be mcapable of generatmg a .

'nudear yleld)

412

- The second type of hawd is the longer term health nsk assodated thh the dxspersal »

- of. plutonium over an area of some square miles, as could happen if high explosive in

the warhead exploded (eg through shock) without producing a nuclear yield. The

"+ possibility of accidents of this type would be much reduced in most circumstances by
© the incorporation of insensitive high explosive (IHE) which detonates only with great

difficulty. A similar hazard, but over about one hundredth ‘of the area, would o¢cur if
the high explosive bumed without explodmg {eg in a fuel fire). The probability of this

happening can be reduced by incorporating fire resistant pits. There may also-be some

dxspersu of uranium in such accidents, but plutonium provnda the main concern.

A Once the decuslon has been made to own nuclear weapons, every effort must be tade

to ensure that they meet the best practical design standards for safety, and that the

warhead is fully compitible with the design of the missile. Although the mdespread e

* use of advanced assessment techniques has not yet been practicable, we recommend

4.14

4.2

4.2.1

‘that comprehcnswe assessment methodologies such as those based on the use of pmbub:hstu:
" design criteria continue to be actwely pursued for apphcatwn to the deszgn of nuclear weapon :
systems ‘

In the sections which follow we discuss each of the weapons system.s within the UI('
nahonal armoury o )

The WE177 Bomb

The WE177 free-fall bomb is entirely of British design and manufacture. Some detalls

- of its design featuires arid variants are given in Annex E. The nuclear design has been ’

- reinvestigated by AWE with current analytical techniques. These confirm that the

422

original designers adopted a very conservative safety approach in whlch there canbe
consxderable confidence. 1t is one-point safe

Over the years, as with all similar systems, there have been vanous small changa to -

the weapon that were implemented when weapons returned for servicing, It is

desirable to review periodicaily the full cumulative effect of these small modifications
along with any actual or proposed changes in weapon environment or handling, We--

therefore recommend that approxmmtely mry seven years durmg service there should be a

. CSA 42/5/1/1 (46/92)
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4.2.3
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425

4.3

43.1
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’ Safety of UK Nuclear Weapons (continsied)

'desxgn review of a nucIear wedpon system that should take into account any advance.s in
methods of assessing ‘safety, ‘thé 'sum of all design or engineering modifications

introduced or planned, the full range of handling, transportation and storage
environments to which the weapon has been exposed, and any reportable incidents
affecting the weapon. We chose a period of seven years, taking into account the two to
three year frequency of turnover of staff in_ post (with the consequenual loss of
corporate memory) and the typical life in service of operatxonal systems of | ten to

twenty years. The review should be initiated by the Project Manager and the results.
should: be reported to the relevant procurement Controller(s) and the NWSG. We -
therefore recommend that a design Teview. of the WE177 weapon should be undertaken .’
forthwith, not because we have identified any speczfxc cause for ‘concern, but as a prudent.
precaution. The review should also re-evaluate the continuing technical competence of

sub-system design authoritie We note that the Royal Aerospace Establishment (RAE)

was the R&D authority for the WE177 bomb carcase, while AWE and RAE supported
by a contractor, were the joint design authonty for the electronics. It 'should be

confirmed that these orgamsatxons retain. both the intention and the capabihty to

_ contmue theu roles and any coxsequenhal actlon should be mmated.

Sub)ect to-the outcome of such a review, and to the contmued satisfactory outcome of
the pericdic weapon dxsassembly procedures and component tests described above,

* there appear at present to be no safety grounds to prevent the WEI77 contmulng in-.

servlce unhl its planned replacement early next century

The principal in-service. hazard assocxated with the. WE177 is that of an air crash
during transport opexatxons Such an event cotild well lead to a plutonium dis

. accident although not a nuclear explosion. Weapons held abroad are returned in

specially prepared transport aircraft for periodic servxcmg at AWE. We have the
highest regard for the way in which the RAF carries out the- presently prescnbed
arrangements. We recommend, however, that weapons continue to be transported by air as
infrequently as possible and that practices relating to the number of weapons transported at

one time by air, and how they are contamed should be re-examined with modern risk .

assessment techmques '

.

We recommend that if 1t is the intention that surface ships should remain nuclear mpable after o
the withdrawal of the WE177 from deployment at sea, then there be a safety requzrement to ..
- ensure that the capabilities .of ships and shore facilities are maintdined by exércising with

training rounds. This would be in line with RAF practice.

PolariS»Che'\'aline

" Details of the Polans-Chevalme system are given in Annex E. In so far as our

investigations have brought to light no unsuspected difficulties either in design or in
handling procedures, and, given that the system is relatively new by comparison with
WE177 and will relatively soon be withdrawn from service, we make no special
comment. We accept the' AWE assessment that the warhead is one-point safe. The
systermn (hke WE177 and mdeed Tndent) uses the best safety technology avaxlable at
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4 S,ﬁafety»bf UK Nuclear Weapons (continued)
 the hme. There is no reason not to allow the system to contmue in semce untxl it is
replaced as planned. .-
R 'Trident o , } _
e L 1_4'.4.1 ' ."I'he Tndent system was a partlcular concern for the Drell panel and we have'
S ' ‘considered it at some length. The UK system comprises a UK designed and tested
warhead that was engmeered to match. the Tndent re-entry body shell provxded by the
142 AWE i sent reviewiny i  safety design of the washéad with new
443
444 We have several observatxons ' o _
- Our analys:s suggests that in some accldent sceriarios the Trident system is safer .
" -than Chevalme, and in others it appears to be comparable (Annex E.
| _ o - Weare buymg the Tndent missile off the shelf from the US and unless the US" "
| ) ‘ dedde to modxfy their system our only chonces are to use itas itis, or not to let it -

enter servu:e
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4. Safelyof UK Nuclear Weapons (contimugd) - .o

, - The Drell panel recogmsed that the most dehcate operauon was rmssﬂe

' embarkation and disembarkation and " expressed concern at the intended US
|

pract:ce of mountmg the mlssllewarheads on the ‘missile on shore and then -

rther underStandmg of the -
ami 10 ensure. that 1t zs -

- poténtzal Md of
‘ mxmmzsed meuerysztuah

' ‘umque and covered by a US/UK agreement known' as the Polans Sales Agreement'
(PSA). The PSA requires the US to underwrite the quahty and safety. of the material
provided to the UK and that it should be of a standard equivalent to that provxded to
the US Navy. Nonetheless the US- agreed to provide the UK with a safety case based

. on the information provxded ‘to the US Nuclear Weapon ‘System Safety. Group, and
this information was received in ‘November 1990. The US have now accepted the .

Trident SWS for service use but, particularly because some elements of the UK system’

are different, the UK authorities do not take the view that it can- therefore be assumed -
_ to'be safe for UK use. The Staff Reqmrement requires the UK procurement authorities
" to.assess.the safety of the system independently using US provided safety data where
necessary. As indicated above, this is not because of any doubts about the reliability
or thoroughness of the US development, but because the UK must also assess safety
‘ : thoroughly where there are differences from the US practices;,.eg different cranes,

' : . different jetties, different hulls, dlfferently trained civilian and military personnel etc.

. " " The US has agreed to provideadditional information at the UK's request on a case by
case basis. We note the importance of the safety assessors and the procurement
authorities quickly resolving the outstandmg reqmrement for mformaﬂon to complete
the UK safety case, ,

446 On the queshon of the overall safety and acceptabﬂ:ty of the Trident ‘system to enter
_ - service we have already noted that the system incorporates state-of-the-art safety
- ‘technology for the time it was daigned The continuing development of technology
means that it is always possible to think of a new design that is safer than the one
demgned a decade earlier, but such a design would take a further decade to bring into
service. Given the limited remaining life of the Polaris system, if the UK wishés to
retain a strategic. nuclear capability the Trident system offers a way of doing so with. .
safety leyels that are' comparable to and in some ways higher than those associated
_ with the Polaris system. Therefore, provided that the full UK safety case and its
- assessment are completed, we see no reason to suggeet that it should not beaccepted -
into service. . :
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5 Specific Comments on the Drell Recommendations

51 Introduction -

5.1.1  In the earlier sections of the report we have commented on various aspects of UK
© nuclear weapon safety.'We commenit here on the main recommendations of the US

panel on nuclear safety and their bearing on the present situation in the UK. Naturally,

‘some issues are specific to the US organisation of nuclear weapon activities and have

no direct bearing on the UK, and some others we have already addressed in the main

report. The Drell recommendations are summarised in Annex A and are addressed in

order. -

5.2 Red Teams

5.2.1

5.3

5.3.1
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5.5 -

54

5.51.

Spea\'ﬁc Comm.eﬁlt:s:on the Drell chommendatiOns (continued) -

-Changes to the’ mtemal arrangements thhm the Departments of Energy and
' Defence to define and delineate better respons1bxhtles for safety’ and to ‘ensure

that. safety i is properly balanced agamst mllxtary uhlnty

Although we are satlsﬂed that all three exishng wmpons systems consxdered in this
" report were des  to iriclude the most advan

ced safety featires that our ‘technology
of the time would allow, we are not satisfied that present procurement procedures

'recogmse a clear and well-informed champion’ for safety at the time that alternative
weapon deslgns are under consideration,’ Although the responsibility for procuring a
‘safe weapon system must lie with the relevant Controller within the Procurement:

Executive, we believe that it should be possible for a body such as our NWSG to have
full oversight of those matters and to inform all appropnate authonha if they beheve

that safety is recewmg msufﬁcxent attenhon. . CJ. .

Trammg programmes in nuclear safety for mid-level and senior officxals. ‘
- We have addressed tlus matter in Paragraph 3.2.5. Drell was also concemed that i in

" s0me cases senlor officials with prime nuclear responsibilities had for convenience over

the years been assigned additional unrelated duties that distracted them from their
main responsibilities. We share thése ‘concerns and noted the wide range of- dutxes

encompassed by the post of Assistant Cluef of Defence Staff (Pohcy and Nuclear)

:5.6.1 -

1

Leglslation to allow for the ready movement of experts between the pubhc and o
: pnvate sectors

The Drell panel commented on the need in the US for arrangements by which ”hlghly
quahﬁed technical leaders" from outside government would be permitted to "accept

3 . temporary government positionis of authority and still be permitted to return to their

|57

571

‘Page 34

original posmons after their tours of duty”. We were concerned about this point, i
+ particularly in V1ew of the unpendmg AWE. contractorlsanon, and have d:scussed tin

Sectxon 3

Safety concems about the exishng stockpile .

The Drell panel exprased considerable concern about the safety of some components

of the US nuclear stockpile. The UK stockpile consists solely of air-delivered WE177 .

bombs and the submarine-launched Polaris-Chevaline system. Both systems are of

elderly but robust design. We have learned rnothing to suggest that there are previously -

unsuspected hazards associated with either. Chevaline will be withdrawn from service

over the nest five years and it is proposed to replace t the WE177 by FTNW in about -
ten years time, Sub]ect to the conditions indicated earlier we seeno reason why both -

should not remain in service until replaced as planned
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5.8 . -

‘581

5.9

5.9.1

Specific Comments on the Drell Recemmeridations (continued) -

“Joixit pohcy du:echve emphasrsmg the rmportance of the safety and secunty

dunensrons of nuclear weapons

. Within the UK, responsxbxhty for nuclear weapon safety. hes solely with the Secretary

of State for Defence. Ministers have made clear statements to Parhament on the UK
commitment to nuclear weapon safety :

, System safety studies

Drell had vatious concems about the way in which safety standards for the desxgn of
nuclear 'weapons were established and assessed. We have proposed the establishment

" of a Nuclear Weapons Safety Group and see it as havmg inter alia a central tole in

erisuring that proper weight is ‘given to system safety issues both at the stages of
concept and deslgn. ‘We have earlier proposed that the reference docurrient from which

B safety standards for design are currently derived, Ordnance Board Proc N392, should -

" 5.10

5101

5.1

5.11.1

5.12

5121

~ be revisited by the Board on a regular basis and believe that it is essential that this

should be done before any new weapon procurement is embarked upon (Annex B)

Changes to the stoclcprle '

For the reasons set out in Sectxon 4 we do not belleve that itis necessary to consider
modification of the UK stockpile.

A

"I'ndent

The Tndent system was a parhcular concern for the Drell panel We recogmse the
problems 1dentiﬁed by the panel and have discussed them at some length in Section 4.

Safety optimised dESIgnS

The Drell panel also commented on the need for "a vigorous R&D program at the
weapons laboratories” in the search for advanced technologxes and new’ design
concepts with the aim of achieving "higher confidence in advanced weapons safety".
We regard such a programme as essentlal for the UK as long as it is pohcy to retain
nuclear weapons ’
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6 Concluding Comments

6.1 ' - We conclude as we' began by emphasismg that there is mevxtably some degree of
L _hazard associated with nuclear weapons. That said, the UK record of safety in
bmldmg, handhng and deploymg such weapons is good

62
1 ‘63 :
. . K
6.4
’ .
6.5 "To somie extent, the UK nuclear weapons programme has been techmcally so
o - successful that this success could become its own worst enemy. The physics and
- ‘engineering programmes 1 remain enormously challmgmg, but they have been conducted‘
so long without major untoward incident, that there is a danger that they may comieto ,
be regarded as stralghtforward and mutlne Nothmg ‘could be further from the truth: )
- the fatal Challenger accident in the US space programme'is a chilling reminder of what. . v
can happen i apotentlally dangerous technology is taken for gmnted N T
.. : ) .
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‘Annex A: Review Group Bnef and ,Ar_:ti‘vities‘j

- Al Terms of Reference and Interprehtlon

| ALl Followmg the United States review of nuclar weapons safety (the ”Drell Panel”
- : S report), the Secretary of State for Defence commissioned a review group, chaired by
l T - .. . the Cluef Saentihc Adviser, with the followmg tenns of reference ' ’

‘ *To rewew,mthe hght ofany relevantaspecw ofthereport of the Drell Panel in the e
i _ . » United Smta, the safety -of the presmt and prospectlve United Klngdom nuclear ! U '
- , ’ A'l 2 The followmg mterpretahons of these tems of reference have been made
| ;
|
|
|

' Ay

P -4 a; ; K that any foreign' nuclear weapons within the Umted ngdom would not e -~
PR ‘ :Wlthmﬂ\ler’VlEW. , ; e '

. that although safety : and secunty are separate attributes of a nuclear weapon .‘
system, security arrangements could affect safety

A2 Group Membership ’
‘ A2l Membershxp of the group was as follows » ‘
{ EE R ' Prof ER Oxburgh FRS, Chlef Saenﬂﬁc Advxser of MoD (Chairman),
| . : e .

RAdmR Walni_sley, seerng naval officer.

'. A3 .Record of Achvxtles o

A3l The group first met on 24 July 1991 and undertook a series of v:sxls and discussions
© leading to the production of a departmental draft of this report in December 1991,
which was then circulated for confirmation of factual content. As well as those
detailed below, the group held many less formal briefings and discussions with'
" Services and MoD personnel with responsibilities for nuclear weapons safety and
secunty The Chairman held discussions with Dr Drell on two ocwsmns

| CSA 42/5/1/1 (46/92). B - Page 3




 Annex A: Review Group Brief and Activities (contintied) . a
A§3.2 The v:sxt programme compnsed the followmg
o 1 & 2 October 1991 : ‘Clyde Submarlne Base Royal Naval Armament
. o Depot (Coulpoxt)andTndent DeveloPmentArm
. uOdcbertm - RAFHoningion’ £
| 15 &16 October 1991 *Atomic Weapons Establishment, Aldermaston
, B andBurghﬁeld - '
, 22&23November 1991 {Porsmoum NavalBaseandHMSArkRoyal _
stmssionswereheldmgroupmeehngswith. N IS A ()
Cdre]AAston ' . Viee Pres'ent’(Naval) ﬁfthe OrdnanceBoard |
v CdreRGBryanRN ' Director General St:a egxc'Weapon Systems
. AVMJMPCalman President ofthe Ordnance Board
L. —-— :
T g
. — .
V Adm Sir ennethEaton o _Controller oftheNavy o
. VAdexrRﬂxtHﬂl ) ChaumanofMagamneSafetyComlttee o #
’ v ] ; L - ' - --t,)
R Ad.m I H Pu'me . Cl'uef Strategu: Sy'stems Exeamve
RAdm HRTod SR Assistant Ch1ef of Defence Smff G’OI.lcy&:Nuclear)
L
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Annex Az Review Group Brief and Activities-(continued)

: .A.s

A5.1

A52 -

Sy'nopms of the Report of the Drell Panel and Offmal Response

‘ In May 1990 the United States House of Representatives Cornnuttee on Armed"

. Services empanelled - three eminent physicists, Dr Sidney Drell of Stanford
. Umverslty, Dr John S Foster of TRW- Corporation and Dr Charles H Townes of

‘University of California at Berkeley, to conduct a wide ranging independent review
‘of nuclear weapons safety This review considered the organisation of nuclear-

weapons management as well as the safety of the current desrgns and handhng o

‘ .procedures. i

With regard to orgamsahon, the panel had concerns about the importance attached
to nuclear weapons safety, and" recommended several changes to the current

2)

3
. Defense and Energy to define.and delineate safety responsibilities better, to-

‘allow a more direct reporting line to Secretaries on nuclear weapons safety -
“issues -and to assure a- better balance of interest in safety versus military

»

5)

)

7

* structitres. Thesemaybemm\mansedas

1) - creation of “Red Teams” from sister laboratones to scrutmlse weapons dsxgns
- and operahonal procedurs, '

creation of an mdependent Iomt Advisory Committee for Nuclear Weapons
Secunty, reporting directly. to the Secretaries of Defense and Energy, based on.
the model of the UK Nuclear Weapons Safety Conumttee,

modification of the internal management structure of the Departments of

requirements;

development of a training programme for mid-level and se_nior officials to
increuse awareness of the im'portance of nuclear weapons safety;

legislatxon to protect the careers of mdmduals mioving back and forth across the

. Government/ ‘contractor divide to take account of the unusual nature of nuclear

weapons development where expertise is, of necessity, heavﬂy concentzated.

formulatton ‘of a strategy to address safety concerns about. the existing
stockpile, including a priority - effort ‘towards designs which are as safe as
prachcally possible; X .

1ssumg, by the Secretanes of Defense and Energy, ofa joint policy directive
emphasising the importance of the safety and security dimenslons of nuclear -
weapons. , :

CSA 42/5/1N 419D B I Page 7




' ‘Annex: A: Revigw Group Brief and Activities (continued) .

A53. The panel had four ma]or recommendahons towards enhancing the sa.fety of dsrgns '

and procedures.

: ,f_g ut: & stem safety studies (in -partlcular fault tree analyses) to mlculate
, d mg the databases to provide the :

R&D to pursue new. technologres that could create'

dvancs in safety-opﬂmised designs
ASA N

: A.S.S "The responses of the Departmenls of. Defense and Energy and the Nuclear Weapons :

Council may be summansed as:

1) Red Teams: accepted bypoD and DoE;
2) NewJoint Ad\nsory Comrmttee- accepted by DoD and DoE;

3) Management Reorgamsatron not fally accepted, but w111 be rewewed by both
" DeoDand DoE; .

4) . Training: accepted by DoD and DoE

5) Career protection: supported, but: would reqmre legxslahon. ‘
- 6) Stockpile review: agreed by DoD and DoE; .

7) P ﬁgy directive: agreed;

‘8) Safety studies: agreed as part of 6 above,

'9) Safety technology' o

i~

10). Missile review: agreed for subfnarine and land-based systems, o
11) R&D'agreed followmgfromthesafetysmdxes. o

CSA 42/5/1/1 (46/92)
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Bi3 \
o maintenance locahon (AWE Burghﬂeld), itlsincluded within operahons e

B.21-

B.2.2.

B3

 B31

v Lot

Inboduction

Smce decomn'ussloning of ,heads is. carrled out at the manufacturing and -

’Requu'ement LR

'l'he reqmrement deﬁmtlon is formally the rapom‘.‘bxhty of the OR branches, but in .
practice involves the partlmpatlon ofa number of orgamsal:lons The safety aspecls L

willmvolve: S

- Hthe Atomic Wupons Establishment (AWE) m’advlsing what safety technologles =
% 'Mll be; avallable and feaSlble to incorporate ’ '

“‘"me Ordnance Board through the u\cluslon of their guldelmes (013 Proc N392),

- Assmtant Chief of Defence Staff (Pohcy&:Nuclear) (ACDS(Pol&Nuc)) who E
formulates safety and securlty pollcy ~ :

The outcome of tl'us process isa Staff Requirement or a series of Statf Requuements, :

agamst wluch the system will be desxgnecl, manufactured and operated

_ Procurement and Approval

meg to thexr complexxty, the dwgn of nuclear’ weapons systems is not usually" ,

- carried out by a single Design Authority (DA) ‘The procurement thereforé involves

the management of the safety interfaces betweer different components of the system
as well as ensurmg that the demgn of each component sahsﬁes its safety

‘v - requxrements.
B3.2

Generally, the procurement of a safe dehvery system is the re':pons1blhty of the '

.relevant Servxce controllerate, Controller Axrcraft «a for the current tachcal system

Ccaansanuem (I i ‘Page 9
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B34,

- procurement ofthesubmarine

AnﬂﬂBSﬂfdyR”P""Sﬂ’"'f’”“"de Wm(conhnued) s

vController Nuclear (CNuc), responsible to CDP for procurement of the warhead, o

Cluef Sh'ategic Systems Executive (CSSE), rsponsrble to CofN for managing the» : -

_Drrector General Strateglc Weapon System (DGSWS), responsrble to CSSE for

procuring the strateglc weapon system (induding the purchase of the US_,
rrussrle), ‘ TR :

Director Trident (DTR), responsible to CSSE for venfying the abxlity of the

» submarme to support the shateglc weapon system,

Director Genezal Supplies and Transport CNavy) (DGSTRD), responsnble to the

__ Chief-of Fleet Support (CFS) for operatmg the support facilities at the Naval
-depots. L ;

" Deputy Cont:roller (Nuclear) (DC(Nuc)), responsible to CNuc for procunng the
: .warhead, and the project manager, Director (Nuclear) Projects (D(Nuc)P), :

, Atonuc Weapons Estabhshment (AWE) t.he Desrgn Authonty (DA) for the

warhead, the Chief Executwe reports through CNuc to CDP

; Dn'ector General Fleet Support (P&S) responsxble to Chxef of Fleet Support for

supporung Naval works programmes.

The chain of responsrbrhtres for the procurement of a strategrc system is gwen in -
Figure B.1. It also shows an upward flow of submissions for approval of operational o
'sumbihty and safety, and shows where safety advice is provided. ‘This is the
structure for approving both the weapon system and the assodiated procedures for
handlmg operations. This mcludes any modifications to procedures during the in-
ser\nce hfe of the weapon system In, descnbing the responsrbthttes for approval, we

CSA 42/571/1 (46/9) ‘




Annex B: Safety Responsibilities and Advisory Bodies (contined)

l?igur_e B.1 Responsibility chain for procurement of Trident

- $
o R b
MSC 1 Eh
B oB '
. 3
'
TFIESSPAC’ !
oB '
‘ ‘CINO :
DTR | | L_us_|. | DGSTIN FI - - L~ RBASC ¢
Al WSCC
%, | EANEl— \agg
| : ‘ - | _DEPOT. : ,-
| PLATFORM MISSILE FACILITIES' WARHEAD :
«— Safety Advisory Body ‘
: “. T Athough constiluted to prowde mdependemadvnceto the X
: : S08, the NWSC mn provlde adwce at any poim inthe .
structure v )
. . . i
CDP__ Chiet of Defence Procurement "MSC - Magazine Sately Committee i
CE(AWE) Chlel Executive, Atomic Weapons NWSC = Nuclear Weapons Safety Comunittee !
Establishment 0B " - Ordnance Bo :

CINO  Chief Inspector Naval Ordnance ‘RBASC ~ Re-entry B Asse Satel
CNuc mmmﬁ?e Nuclear i mry ody mely v

Controller of the Navy - s . Soan E of State -

Chiel Strategic Systems Exewtwe TRESSPAC Trident niry System Service

gT h’ Corltouer (Nuclear) - Publications Approval Committee - i
DGST( )Dwector General Supplies and TSC : Tndem Safety mmmee :

Transport (Naval) Us - “United States
DGSWS Diractor General Strategnc Weapon wscc v Warhead Safety Co-ord‘maung Committee :
D(Nuc)P Dﬁdor Nuclean) Projects - K : . ‘
DTR Dieclor Trident . . ) : o
 CsA 42/5/1/1 w6/, e I Page 11




 Annex B: Sufety Responsibilities and Advisory Bodies (continued)

B35

B.3.6

© B3.8

B39

R . BAI0

B37 -

follow the Naval weapon arrangements because they are currently relevant. A new

e tacbcal weapon will reqmre malogous amngements on the Au' sxde R

the Royal" eVal‘Am'\ament Depot at. Coulport Whereas such ,work is routine in the

case of Polaris, Trident missiles will be disembarked in

Although arrangements are. currently under revrew, Fleet An- Arm nuclear weupons

_-can be embarked in.ships equipped to carry relevant aircraft; they can also be
. carried in certain Royal Fleet Auxiliaries. Approval of the axrcraft/weapon _
combination rests with Controller Afrcraft. All work ashore is ufidertaken by the

sdme authorities as for the Royal Air Force; the Royal Naval Armament Depots
handle only the naval training weapons, ¥ which have no ruclear components. Nuclear

: weapons themselves are not camed on or in naval aircraft ln peacet\me

Naval weapons are generally u'ansported ashore by the Royal Air Force, but can be

moved by sea under arrangements whrch are the operational responsrbrhty of
Commander-m-Cl‘uef Fleet. B

In approvmg all these arrangements the relevant Controller will receive mdependent ‘

advice from Ordnance Board as to the safety of the Weapon System, and from the

- Chief Inspector of Naval Ordnance as to the safety ‘of the arrangements for
. embarking the weapon in ships and for any processing or handling in naval facilities -
ashore. Advice from the Nuclear Weapons Safety Comrittee, although formally due.

to the Secretary of State, is in practice supplied to, or sought by, any “appropriate

. level thhln the Controller’s safety approval cham

'Compbance with the procedures speclhed for handlmg and processmg weapons in
- “service and in the custody of the Royal Navy is the responslbrhty of etther |

- C3A Q/5/111 W6/9)

. UK ‘only if the

vdrcumslances of the missile or the submarine demand it or,. in a limited way, to

. support particular crew traming exercisés. Warheads will be mated to the Trident . -
missiles by a specialist naval team operating on board the submarme Whlle it is

) berthed at the Explosive Handhng Jetty in Coulport. e S




Annex B: Safety Responsibilities and Advisory Bodies (continiied)

Commander-ln—Chlef Fleet or the Chief of Fleet Support. The Group heard that
Controller of the Navy has delegated inspections of compliance to Commander-in-
Chief Fleet, albeit that representatives of Controller of the Navy and the Chief of
Fleet Support are mcluded in the mspecﬁon team. L

B.3.11 The Group heard that, the leadmg role played by the Controller of the Navy in
: nuclear weapon system approvals was paralleled by his role in relation to naval
nuclear propulsion plants.’A significant difference is, however, that the Safety and
Rehabxhty Directorate (SRD) of the Atomic Energy Authority is contracted by-
. Director General Submannes to provide a comprehensive independent safety
assessment. This is a formal and long standing arrangement under which a new or
_ , 'refuelled nuclear propulsion plant would not normally be taken critical until the
~ © . .. Director of Nuclear Pohcy and Secunl:y in MoD has received a letter from SRD
P stuhng that there is no safety ob;echon to plant operatwn '

B4 Operahons

B4l . Operatlons involve a number of activities mclud.mg txansport, storage, mamtenance,

deployment and disposal of both the strategic weapon (currently Chevaline) and the
tactxml weapon (currently WE177) .

BA4.2 The responsxble bodies for these are

- AWE Burghﬁeld for malntenance, storage and dxsposal of WE177 bombs and -
. missile payloads '

- RN for deployment of both weapons;

- . RAF for land transport of warheads and for air transport, storage and
deployment of tactical weapons,
- DGST(N) for storage and maintenance of strategic weapons, and for sea '
‘ transport of both weapons.

B.43  The interfaces where transfer of responslblhbes occur are shown in Figure B.Z. Also
shown are the inspecting bodies who aim to ensure safety through comphance with
procedures. Their roles are descn'bed below. -

"B5 Key Safety Orgamsatxons .

B.5.1  The principal bodies gmng advice on nuclear safety dunng the procurement process,‘
) including Trident, are: - .

- Nuclear Weapons Safety Committee (NWSC);‘

csa 2snnuesy 0 D ‘ Page 13 -




Annex B: Saféty Responsibilties and Advisory Bodies (continued) |

Fxguxe B.z C’un-ent operahonal responsxbilities and mspechng bodies

' AWE(B) I c.
L -NWSC wscc
, o -
; RAFf - I W »RA | cw 1.DGsH N)‘ --IZ;;,-.'G, . m’q', : l G
' RAFbase ' __ Land transpon : Naval torag | s“bmaﬂne 1 -
. deployment 1 Ru “and main Lﬁancee H . deployment ()
) AFDWST o . AFDWST cmo M'rpg ) ‘ FOSM °
mae | W] | ow oesr_m)fl‘c.w
Alrtransport . ‘Surfaoesh n'ﬁ\ transport
R :deploymeh't) : '“' " sea R
_arowsT | | nwot | [ Nwol '

i Changa of operalion by the samé custodian.
- 'lmerface where responsibifity transfor occurs
W - WE177, tactical weapon. , ,
¢ Chevaline, strategic weapon - o o . cusToDIAN | Wesgan : (_f) .

AFDWST 'AlrForoaDepanm R y
. Weapon Standardisation Team C 1 Operaﬂon

CINO = Chief inspector of Naval Ordnance ' + . |_tnspecting bodies
DGST(N) Director General Supplies and Transpon (Naval) o ' '
FOSM Flag Office Submarines :
M1PI Missile Technical Proﬁc:ency Inspechon

NWCI Nuglear Weapons Capabmty Inspection

NWSC . Nuclear Weapons Safety Committee
T (ovemewofallaspects) .

‘ RFA  Royal Fleet Auxiliary
- o " © WSCC  Warhead Salety Coordlnaﬁng Commlttee

I I ' . . G CSA 42/5/1/1 (46/9D)
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B.5.2

- B.5.3

. BS54
B6

B.6.1

B.6.2
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, Anriex B: Safety Responsxbxhtzes arid Advisory Bodies (continued)

- Ordnance Soard (OB);

- Exploswe Storage and Transport Comrmttee (ESTC);

" - Warhead Safety CoordmabngComrnittee (wscc>,
L MagazmeSafety Commlttee(MSC) A

- Chxef Impector of Naval Ordnance (CINO),
- Tndent Safety Comrmttee (TSC); |

- Tndent Re-entry System Servrce Pubhcations Approval Commlttee :

- Re-enlry Body Assembly Safety Comxmttee (RBASC) _
These bodxes a]low both a degree of mdependent checking on' the safety of the

system and ‘cross-fertilisation between the authorities responsible for safety. A
matrix indicating the representation of these authonne.s on each of the safety

) comrmttea is givenin Flgure B3.

“The key safety orgamsatxons are ovemewed in the sections below, with theéir rolee

and membemlups described. These overviews are factual, with the excepﬁon of the
NWSC and OB where commients are made

The safety’ comxmttees are advxsory w1th the exception of the Magazme Safety
Comimittee. The térms of reference are, where appropriate, stated in full, but in the
case where a body has activities unrelated to nuclear weapons safety the relevant -
parts are paraphrased _ '

Nuclear Weapons' Sa_fety Committee (NWSC)

Nuclear weapon safety is of such unportariee, and has such potential for
widespread severe consequences to people and the environment in the event of a-
serious accident, that SoS has appointed’ the NWSC to provide a source of

. independent advice on any safety issue. The external full committee members have

no direct current line responsxbxhty for nuclear safety-in MoD but have high level

expertise and wide experience in nuclear safety or radlatxon protectron in other
applications (or formerly in MoD).

The COmnﬁttee‘stenm of reference are:

““To adwse the Secretary of State for Defence, the Servxces and other interested

Departments on safety matters pertaining to the transport, storage, handling and
opemtxonal training in the use of nuclear weapons




Annex B: Safety Responsibilites and Advisory Bodies (continued)

Flgure Ba, Represemahon of MoD safety authonties on eommitteea with nuclear safety
mterests i . ] ) o - .

| csse ocmnug| awe |osstm| os | cino
~ |mesws|- 0 R SRR e

TSC (DGSWS)

- |msc ooy

' |wsce (AWE)

I PSS P R

RBAsc (DC(Nuc)) v

PR IR R I TS

el et el el e |-
P TS PTI IPTE BN P
,""\.
So”,

‘_ESTC' R R B

Committees - v " Authorlties.

NWSC Nudear Weapons Safety : CSSEI " Chief Strategic Systems
COmmnttee (adwses Secretary of DGSWS - -Exeeutive/Director General
State) . _ . . ‘Strateglc Weapon Systems

TSC :TndentSafetyGommrltee . DC(Nuc) DeputyConb‘oller(Nuclear) S
' (advises Director General. h v ‘
- Strategnc Weapon Systems)

MSC  Magazine Safety Committee AWE ' Atomic Weapons Estabiishment

it
—

- (advises Deputy Controller of the
Navy)

WSCC Warhead Safety Coordmaung 'DGST(N) Director General Supplies and
‘ . Committee (advises Chief - Transport (Navy) - - ' o
Executive, AWE) S - .

' RBASC Re-entry Body Asseribly Safety OB Ordnarics Board
‘Committee (advises Deputy v .
Controiler {Nuclear)) '

 ESTC Explosive Storage and Transport CINO Chief Inspector of Naval
: .Commnﬂee o - Ordnance
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 Annex B Sufety Responsibilities and Advisory Bodies (continued)

Béd

- B63

B.6.5

Comment

: ,T.he comnuttee s u\ﬂuence depends on theu' profess onal expert:se ‘d,theu- du-ect' :
: access to SoS. Theu'_ sl

d

0 act against.

x A ére proposmg B¢ .
] ttlus ouid need tobe formally j ’hﬁed_e

t 1onpafae voIk -
ork to be .nndertaken by the responsxble )

authorities. Furthermare, in some highly spec:ahs areas 'subgroups act for the whole
safety).” ‘

comnuttee (eg inhere nuclf : r'warhead

. lThe cotmmttee prpmotes mterachon between H e 13__ugdependent mernbers and the

responsible auth: ities through repres" tation " of the ‘latter at most meetmgs

. However, decisions derive from the views of the ixidep endenit extemal members. This -

interaction encourages early identific fon ‘of critical issues; topics for NWSC -

 attention oceur either by authorities offenng them or. the committee requesting them. o

It did not seémn ‘to the Group that this procedure would ‘necessarily continue to *
ensure that all important issues would ‘be identified for consideration with the
correct priorities. Its effectiveness owes much to the’ personahties involved, both in
the UK and the US, and to the fact that long-servmg members of the present _
comxmttee have had many years of assocxauon with nuclear R&D

Ordn‘ance B_oard {OB)

" The Q_:dn’ance Board supplied us with their terms of ;eference as follows:
St'ntu’n : ' . - '

" The Drdnanca Boazd is an in:er-Service, protcuionally independent advuo:y body

acccuntabie to CDP and undar the line mannqcnent ot DUS(DP)
Constitution

The Board consiscs of a Prasiden: and .2 Vice-Eresidenca (The Senior Hambers Lfoxr

. . "the Royal Navy, Army and Royai Air !‘orce), Hemher: and Associate Members. Thae

Members are ﬁuitahiy trained and expﬂriencad Scrvica and Civilian Officera
nominated by the MoD. The Presidency is taken in rotation by each Service, Ex- ]

" officio 'Associat:e Mermbers are. Officers holdinq certain ‘designated appomtment:s.

Aszsoclate Hembcts tEmer:.tu:) ara amidaent- perscns. invited by the Board becau:e of
their special knowledge and experienca.} -

sagnsanden - EEEEE Page 17




‘?:ov.tde adv.tce a8 in sub-pa:as 3., r .
s!o:es ot!ered for sa.l. oversaas; ich are - not “in arvj.ce Hith the United
Kinqdom arme' torces.‘ The :equest tot suc.h advice, I mal.l.y p:ovided on ‘a
ayment basis, nusl: be andorsed by thq Detence Bxpozt Serv.tces Orqa.n!.lation.

<o -scog)i =
: 5"" . The Boa:d unde:takes w:k .tn the fo.\..\.oving t!.elds- o
e a' L "‘Gun systems, small a:ms, mo:‘ta:s.: a:“ fc.l;r.ed ammunition and g:enadas. :

B ¥ < . -
‘b ’,rorpedoes, anti—:uhma:ine weapons and Naval mines. E

c Ant.i-a:mou: and anti—pe:sonn-l m.Lrle: and demol.ttion stores. :
,'d_ ,Unguided :ockat systems and airc:au bombs.
e Gu-i’ded Heapan‘ sy’st’ema‘.

r_?_ pyrotechnic stores.

CSA 42/5/171 (46/92) .



. Annex B: Safely Responsibilities and Advisory Bodies (conitinued)

v

] Power cartrldqas and miseellaneous explosiva ‘devices anludlng aircraft
- eme:qancy ucap. systoms.

)

h Explosives, pyro;ochnlcs and inéendlary_cgmpbsit};ons in 'gennral.

i “Elactrical hazazd: to wnapon synt-n: including l:hose ‘from -lcctrmgner.ic and -
electrostatlc intlunncu.

-

3 Safety ctif.ical compuf.lnq lysf.ems.
. k. Ship magazine satcty.
1 ‘Nuclear hardening of weapon syitams,
“ m I.'asler sate:y.ﬂ .
n- Fragmentation and ricochet studias:
o Range u!ety for convcnt.lonal and guided weapons.

P The safety of nuclaar Hazheads and vupcns and thelr associated urvic.lng.
.luppozf. and test equipment, durlnq davolopmont and in service; Whare nuclear
warheads are fitted, ‘the safety of aircraft weapon control and release
mechanism: and niuilo dalivery systens. Tho assessitent  of safety and
suitahilil:y for service of road vehicles ud -transport aircraft for the
carriage 6f nucleir warheads and woapom. (The x:ospcnnibnities of the Board
in thix field are subjact to special arrangements’ nppx:ovod by the &ppx:oprial:e
authorities from time to time.).

Tasking - , o ' o

6 . The Board is normally tasked by, and its .idvl,i:e‘ addressed to, the appropriate
Approving Authorities in the Procurdment Executive and additionally, on certain
nuclear matters, to DC{Nuc). The Board may be tasked by the In-Service Managers
{ISM) of all threa services to adv.{n on in-service munitions, in particular the
reassessment of their lives. For P:ival:e Venture work ‘tha Board is tasked by

e

v, .‘ . Dettnce Export Services Organlution. .
Dities - ) ' '
7 The nialn dutles of the Board are:

. - . a To .stnbl.tsh design satety principlts tcr weapon sy:tem: and stores con:aining
) : explosives. .

- b ‘.To appraise those pgrt# qt'véap’oti sysl:éms and stores i':,onl:alnj.nq explosives-:for
safety and to advise the Appl:yov.tng Authority on their suitability for service
as requested. Such work generally includes appraisal and testing of related
packaqinq and may include appralsal and testing of :elated test and handling
equipmént. In the case of nuclear warheads and veapons, toe advise on. the
saféty and suitability for service of the associated sorvicing and suppert -
equipment, road and air transpo:tation. :

e To advise the Service Staffs, Establishments, Defence Export Services
Organisation, Technical and Logistic Directors and Industry on all sueh

CSA 42/5/1/1 (46/92) ) Page 19




Annex: B: Safety Responsibilities and Aduisory Bodies (continued)

matters referred to the Board, through :hc app:opt.la:n App:oving Au:ho:it:y,
where appl.lcab].o. Also to draw thelr a:tem:.lon, if pecessary,” to matters: which
coma to the Board’s notlcu, particula:ly whe:e inter-Servlce co-o:dinatlon
ppea:s to be :uqul:ed.

d To provlde lifn auenment: advlc.a on munltiona and othu: advica Ln the weapons
tield, within the capacity of tha statt avu.l.abla.

e ro :cport and publl.sh in E:ocendinqs-
. 1) The p:og:ammes and :eaull:s ot tests and. txials.

2} - The corpo:ata op&nlons and rscomndat&ons of the Hembers, togm:he: with

‘the vluws and :ecommendations of the appropriate Directoratus and

A E:tnblishments and .of !.ndivl.duah auociated .ln the anuu.qatlon in
question. . '

N si:a:ment: of Board po.u.cy 'and~o!:ha: decisions as app'rupria:a. cod

1) ‘Reports on invutiqations containl.nq the advice and :acomendatibns ot
Comnittu: ope:a:inq under :he auspices of the Board

. £ 'To p:ovide advice on the p:oadu:es necessary to dononat:ate that a weapon
system under ‘davelopment is sate for manned tirings by u:vlce pa::onnol,
(Live Crew clcarunca) A

q. 4'.l‘o provide, at the tequest of the ,authorities re:pomlh].e ‘for t:alninq Ranges,
advice on safety at :hose Ranqas.

h ' fTo work for ‘intetnational staqdardlsa;ion wit'hin its fields of oparation.

. Authoxity

8 In pursuém:e of the above duties the Board is authoriscd:

a 4'1‘0 obtain the assistance ot triala, rosaarch, da:l.qn and othe: Establ.lshments
: in connectlon with its work. Similarly, all 2:tablish.nents concerned with
trials and development- may consult the. Boa:d direct.

B ] To con'su].t any othet officlal bodlas, firms or persons - assoclated with
sclentific or techalcal devalomen:. L i

c To gonsult reprasenctatives of- the Naval, General. and Alr staffs and to advise
them directly on matters of their part:.tcular concern. Where the subsequent
decisions or actions- arising are the concern of an Approvinq Au:ho:ity, the
advieo will be directed r.h:ouqh that Au:hority.

d To estakbilish a close 1iaj.son with che Service Stafts. to aenable the Board to
-appraise shor:comings ‘of vaapuns and weapon systems utoty arisinq in service.

e To consul!: and to collaboute with NATO, Comonweal!:h and tore!.gn countries as
approp:iate. .

4 To otder and tu account for materlals réquired for crial’ﬁ vhen such matcﬂ.als.

are not supplied through thc Project Oftice ot the Approvinq Authority or h:om
service sources.
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1

B.7.2

B.7.3

B7.4

g

.

.....

A@-Lnl;lﬁ:ltion -

Tha Board 1s administered by jms(nn .

Board vork in - :upport. of speclﬂc task: 1- f.Lnanced by the Approvinq Aut:horit:y

concarncd out of pzojoct tunds. Vote manaqunem: :osponsibilitias £oz general

:uppo:ting ac:l.vltic.l and non-pzojlct spcciﬁ.c l‘.echnieal suppozt: are v-:t:ed in r.ha
Ozd.nance Boazd .

' \,Mcou.ntahi.uty

‘The Pzesidam: of tha Board is accouncabla t:o cDP !ot en:urinq tha' atticienr. and ~

eftnctl\rc opexatLon of r.he Board ‘and ‘that its profess.tonal standard is upheld. and
to DUS(DP) for t:he admlnls:ratlon of the Board. .The Presiden‘: La aur.ho:l.sed to

" Zeport his concern to 2nd PUS and/or VEDS. if he:believes that declslons \:aken by

th. oncuramant Executive :epzalent an unaccaptable risk to safety. °

Cominent

In the present safety structure for nuclear weapons the Ordnance Board is widely

- seen as playing a plvotal role. Virtually all other bodies take OB- ‘pronouncements as

their startmg point. It issues safety guidelines to be followed in the safety assessment-

. ‘of nuclear weapons which are interpreted as design standards. It is represented on

the ma;onty of advisory committees in the safety chain and its standmg is such that
no weapon would normally be accepted into service against its advice. The OB
emphasised to us that, in line with their terms of reference, they were not requu-ed to
consider the "su.ltabxlxty for service” of nuclear weapons. -

. The OB’s resources are limited, and it dlschargen a wide range of raponsibxlms

among which nuclear matters are only one. At present there are 6 staff fully
committed to nuclear work from their total complement of ‘about 100. After

discussion with the President and other senior members of the OB, the Group was

concerned that a gap may exist between the OB's properly conservative view of its. -
nuclear capability and the perceptions of various éxternal groups, among whom we
commonly found that an OB endorsement was considered to be definitive and

. absolvmg them from any obligation to consider safety further.

. The most recent design guidance for nuclear weapom safety is provxded by OB Proc )
-N392, issued in 1984. This was not reviewed prior to the formulation of the Staff -

Requtrement for the Future Theatre Nuclear Weapon (FTNW). The Group believes -
that it is essential that the Board should revisit OB Proc N392 urgeritly and that they- - .

" should be staffed appropriately, on a temporary basis, to achieve this. Not only

have there been technological developments since 1984 that need to be taken into
account for FINW, but the extent of any adoption of a probabilistic approach to

j safety to supplement I:he current determm:shc .approach should be consu:lered again.

CSA 42/5/1/1 6/9D) | _ : " Pagezl '
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‘Annex: B: Safety Responsibilties and Advisory Bodies (continiued)

B75  We noted that there is no reqmrement that mcidents/ accxdents :nvolvmg systems or.
, th

- be chieved by the. compilatton of an annual report classrfymg and analysmg the
" causes of incxdents and accldents The OB would be on the orculatxon list of such a
report. ' : : ; : '

B.76 . Although it is not thhm our remit to comment on the overall sl:ucture of the OB the -
. o Group has two, other concems whu:h affect nuclear matters but are of much w-lder‘
e : .

~.
)

',

- .it i ‘not clear that the OB as a body whose pnnc.lpal role is to provrde

; : _ , mdependent advice, is appropnately sited within the Procurement Executive,
L _ : " There are possible conflicts of interest. We are concerned that the PE may ot be
’ i - B . the body to champion the needs of safety and to ensure that the work on which

: . itdepends s properly resounced Safety featurs may well increase procurement
; : R costsandtrmescala, (R

£

- we also question whether stnct rotahon of the Presrdency between. the three
services is the best way of ensuring that the most appropriate pe.rson with the
necessary knowledge and-experience is always appomted to- this very:
responsible post. Consideration might be given to opemng this positlon to

, technical clvilian as well as service personnel.

v

B8 Explosrve Storage and Transport Conumttee (ESTC)

B.8.1° ESIC is an mterdepartmental committee, sponsored by MoD responsrble for 2 )
*. dclassifying military explosives and for prescribing the standards of safety for use -
: throughout MoD during the storage of military explosives and regulating their
conveyarice. These standards are incorporated within MoD Semce and Procurement
Bxecutive exploswa regulatrons

- . ©  B82 The Deputy Under Secretary (Pexsonnel and Lognsucs) is.the Raponsxble Authonty
. " The Chairman is- Director of Defence Health and Safety, and the commiittee is
. - accounitable to 2nd PUS, in his role as Chairman of the MoD Health and Safety
Steering Committee, through the General Health and Safety Policy Committee. The "
.committee also has direct responsibility on. exploswa to the Vice Chlef of Defence ,
Staff for. Serv1ce Board matters.

- B.8.3 Its terms of reference are currently bemg revrewed and at present, are:

’ !.) To clalsf.ty for storage and transport all mf.litar:y explosf.ves in acco:dance_
o with Statutory Ina:rument: 1983/1140 and BSTC Lca!lel: Ro' 2. -

P22 ' ﬁ' esamsnnusm
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- Annex B: Sqfety Re#pansibilities and Aﬁviﬁozy' Bodies (continued) .

B.8.4 .

‘B85S

B.9

B9

B.9.2

CSA 42/5/1/1 46/92)

2} To prucribe the satety conditinns to be nbse:ved in.the’ storage ‘of mil:l.ta:y‘

‘explosives, chamical and other. such defence preparations as may. be decided
from t:l.mn to tlme by the Responuble Autho:if.y.

- 3Y To pzncrl.ba and ndvila on the snte:y cond.i.:lon: t:o be observad in thae. sto:aqe v

. and _transport ‘of nuclear vaapons, d.epleted uranium ammmlt:ion anad othar
'munitlon: conf.aining rad.lo-nctlve natarials._ :

; . .
§) To advin when: nquelt:ey by the appropriace -HQ, on all quescions connect:ad’
_with the siting, design and layout,. consr.rnction ‘and maintenance of ammun:l.tlon‘

depots, magazine:, laborat:or:l.e:, proceu build.lnql and explos.lvus storehouses.

5} To negot.lato conditions t:o bo obsorved to onsure f.he safe convnyanca off
'nilitary explosives - “and chemicals or other like defence pruparations by ‘rail, -
road or sea, and to advise .on the.lz conveya.nce under : the appropriate stacutory’

au:horicy ‘

& To negotiate cnndlt.lnns of conveyam:a of ‘military f.ypes of dangerous goods for
- which comerc:l.al p:ovision has not bean made.

N To. place the c:.lteria for quantity-distances on a scientiﬂc basis by

arranqinq field trials, or by a.uncia:ion with tore.lgn t:l.eld trials.

8)  Teo rag:l.:tex: as :ultable for storage and transport cxplo::l.ves packag:l.ngs of fat

mass of greater than 400kq and unpackaged artic.les,‘and to maintain a record

of such reqi:trations and ON certiﬂca:as for packaginqs ‘of net mass of less
than wokq. .

The Chaxrman appoints sub-comn'nttea as may be necessary to deal with particular,
subjects, nominating a member of the main committee to act as chairman. One such
sub-committee considers nuclear weapons, and mcludm represenlahva from AWE,

DC(Nuc), DGST(N) and CINO:

ESTC lays down Prescnpnons which’ specxfy condmons to be observed for the

storage and transport of potentially hazardous military items. Prescription No 2
deals with Storage and Transport of Nuclear Ammunition Explosives Types 16 and

17, and is based on proposals and container designs which were received by the

NWSC.

Wuhe'aa Safety Coordinating Committee (WSCQ)

WsCC endorses the safety of the warhead design to the design authonty (Cluef

Executive AWE) and advises him on safety problems associated with weapons in’

SEI'VICE.

Its terms of reference are:

i) to provide assurance :ha: the design and characteristics of nuclear warheads
developed for HY E‘o:ces use, and their assembly, :oqather with handling
equipment, test sats, packaqing and procedures achieva a sati:fac:ory standard
of safety:




" Annex B:

B9.3

. B94

B0

B.10.1

Safety Responsibliies and Aidvisory Bodies (continied) -

1 2) ko uranqe that adaqua:c evidonec ot the satet:y of the ltcns developcd by A

for HM" Forces use is obta.lnable ttem the progtame of trials and asse::nen:s,

_3v)f~'t:o exanlne :h. adequacy of the :ender sate procedurel to: dcaung v.tth

uarheads Ln t:he Forces:

‘4') to advlse ‘on sa!et:y matteta as:oclat:ed ult‘.h nuclea.r weapons Ln sarvice w.tth HH}

-i‘o:ces.

.8} “to’ keep unde: r-vlew and. commcnt: upon the utety o! HH roxces' 's:ockpile. L

8 to p:ovlde auurv' ' - t:har. t:he deslgn and cha:acterist:ics ot other.' componenta .
. o! \uapon systms

standazd of satetyﬂ T

""l) :o :eviau, whcn necusa:y, any part: o! a weapon system uhieh lntnrtaccs with :

‘the uarhead to’ ensu:e thar. the :atety ot tha uarﬁlad is not: lmpalred, :

) 8y 'te examlne the safety aspects ‘on’ néw concepts in Harhead deslgns;

9')4' to.- prow.de assu:anco that all exper!.ment:al nuclear a::emblles. other than,

- reaceo:s. for which AHE is responnible, a.ehleve 'a satisfactory. sta.ndard ot L

satety, VL . :

1.0) .r.o examine the uter.y asp-cr.s ot any iten as dl:ec:ed by Chief Exacutiv- AH}:. :

“11). to :ep9rt to chie! Exeeut!.vo AHE at J.east: annuall.y.

Itis ehan'ed by the Dh'ecto; of Safety at AWE and, as well as AWE personnel from -
" both the design and safety areas, its membership ircludes representauves of

DCNuc), OB, CINO, Defence Research Agency (DRA), and the senior RN and RAF -
* liaison officers at AWE

It has three panels reportmg to it: -

- Warhead Nuclmr Safety Panel (WNSP) to advxse the WSCC on all nuclear and
g mdmlog;cal safety aspects of warhead desrgn, o - , E

- Warhead Exploswes and Comipatibility Safety Panel (W ECSP) to advise the -

WSCC on the safety aspects of matenals, mcludlng exploswes, for thelr usein
specific warhead designs;

"._ Warhead Systems Safety Panel (WSSP) to adv:se ‘the WSCC on electncal,

" mechanical and structural safety aspects of all warhead systems and
_component des_lgns, ,

' Magazme Safety Commlltee (MSC)

MSC approves Magazme Safety Cemﬁcates gwmg authonty for expl'osiVe'stora to - -

be embarked on specxﬁc classes of surface ships or submannes. This certmcate

. —  CSA 42/5/1/1 (46/92)

\ih.tch AWE .1.: the Des.tgn Au:ho:k.y a:hhvc a :atistacto:y ’




o

Annex B: Safefy Rsponszbzlmmand Admsary Bod :

B.10.2
L ftsb rines dkRoyal Fleet i '_ ries (RF.

B.10.3

(continued)

. 1denuﬁs the pemutted environment for handlmg the store, im:ludmg any associated :

condihons or restn ns.

Thecomnuttee has- three subcomnut ees concem' with HM,surfay e shrps,

R i -D‘eputy ControlleroftheNavyk(DvCofN), (Chauman),

B.10.4

B.10.5

. CSA 42/5/1/1 (46/92) .

. '. *- chaxrme.n of the three subcommxttea, :

v

T repmenmhvs of OB, CINO Naval Staff, Commanderm c:}uef Fleet.

The subcomrmttea have the same basx: representanon, but at a more speaahst leveL

The comrmttee 'S terms of reference are:

1 lhqn!.il. i&tety' .i.ﬁ ship dn-lgn

To 'kéep under: reviov and to advin regarding measuras conaidered nacnsary to
minimiae the ri:lu 1nvo],vad in the enbarkatlon, - stowaqge, ‘handling, on board.
:estlnq and dl:charge ‘of ueapons, explos.lve stores and pyrotechnics in‘
existing and futurae da:.l.qns of surface warshlps. submarinea. REAs and support
‘vessels, through all stages ot design,‘setvice lite and modernization with
'pax.'ticular rete:ance to:

1} _~weapop-.stowag¢ ar_ens, magazine an&/dr- cargo -hold ' protection and
environment; . S

2) the types of waspons and éxplosives involvad: ; : .

3) “the p‘x;o'pé:’i:d embarkq:lbn, 'stouage; ‘han'&lj.ngv," on Board .testing and °
‘discharge. arranéeﬁnngs. : - i .

2 Weapon/ship coépat;.b;l,,l.g:y .

‘To consider whather proposed new weapons (as concerns their aexplosive contant)
can be. provldcd wlth an-. acceptable environment and suitable stowage and |
handling arranqement:s in axiating and new de:iqn surface war:hlps, submerines,
RFAs and support vessela (inc].uding S'IUF‘! shlps under ‘Navy Depaztmem: control)
iand to establlsh’ any specia.l ufety requlzcmencs for their stowage .and

- handling both at’ sea.and in ‘harbour. In the ‘event of tha committee not being
satisfied that approptiacs satety arrangements ‘can ‘be provlded in warships or
submarines. Eor a pa:ticular weapon dcsrqn. tha problems are to'be ralsed with
the Ministry's weapon project orqanizaclon in order to explore posslble
modificatlons to the weapon.

_!5'.




* Aninex B: Safely Responsibilites and Advisory Bodies contimued)

B.ill

CB112

 Trident Safety Committee (TSQ) .

3 ] !'.:plolivo .-’utc‘tvyb ‘raqniiﬁlpnji :

to WuERs (0

ations’ £0r:

B T o' gd\ii"s’c; whether anesdment -or additior
o and ko pprove policy changes of ‘the reg
general safaty of explosivas. B

2

30 T

responsibility.

Itstemtsofmference are:

1) tu Eécbdmgnd ;afét.y ’ap.ﬁru'va]: qt}":lie stratoqié yq’apon‘ syé:tpn! in sﬁpﬁort d_f the
DGSHS Approval procassy L ’ : SR e

2) . to assess the adequacy of US and.UK data to maut ‘the requirements of UK safety

- authq_rities H

3 .. to provide 8 forum,for identitying cvidghég to s\iﬁﬁort safety approval and for

B.11.3

any additional UK trials and asbessments;

4) . to review DGSWS inputs to CSSE presentations to the NHSC;

5) to cootdinate the activities of ‘the independent sgte.ﬁy ddvisers to CSSE to

ensure the timely preparation of thelr statements and certificates, supporting

that part of the weapon system approval and seceptance into servies, foi which

DGSKS ‘has responsibility:

§) " to plan'the resources to meet the safety. approval programme.. .

Its responsibilities include managing interfaces between the missile and Re-entry
Body Assembly (RBA) which have an impact on safety. It also monitors TRESSPAC

activities. Its membership includes

representatives  from DGSWS (ADQS)

(Chairman), OB, Principal Director Supplies and Transport (Armament Supplies)

(PDST(AS)), Chief Inspector Naval Ordnance (CINO), Secretary WSCC, Defence

Research Agency (DRA), Magazine Safety Committee (MSC), Commander Strategic

Weapon Syster Acceptanice (CSWSA), Chairman of RBASC, Chairman of Coulport -

Trident Facility Safety Committee (CTFSC) and Secretary DGSM SSBN safety

review committee.

R BGZ) _;.; necesaary
fa ‘stowage and -

or partinq “from or invokinqthe ’c.og'lég_g;}iqns B
décisions reached as appropriate..

TSC is fe&pdh.éible to DGSWS for the assessmentof s‘a'.rféty.,in' his area of

- v
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Anriex: B: Safety Responsibilities and Advisory Bodies (continued)

B.12

Ba2.1

B.13

B3I

B.13.2

B.13.3

B.13.4

B.14

B.14.1

Trideiif Ré-entry Systein Service Publica’ﬁérrs Approval Committee (’I‘kESSPAC)

TRESSPAC is rsponsible for approvmg all relevant pubhcahons for use on or m‘
association with the TRES- -prior to slow run through, and for recommendmg full

‘approval be granted by the approval aiithorities (CSSE and DC(Nuc)). It is chaired

by SWS132, who is directly responsible to DGSWS, and its members are
representatives of AWE(A), CINO, D(Nuc)P DGST(N), OB and the Defence

' Radlologrcal Protection Servu:e

: 'Re-entry Body Assembly Safety Comnultee (RBASC)

RBASC is chaired by a nominee of D(Nuc)P who is responsrble to DC(Nuc) for _
ensurlng that all aspects of RBA safety relevant to approval are properly staffed in
a timely and coordinated manner. To- that end its terms of reference are. ‘

"1)‘ to advisc the TSC on all aspecr.s ot safety r.'elat:.ng to the RBA,

2)  to assure the TSC that all satoty aspacts du:ing che s:o-:kpile to target

sequence vhich telate to the RBA have been pr.'opor.ly examined and cor.'r.'ectly
embraced hy :he ralevant Approvnl.

3).  to review the RBA/Missile and/or submarine (SSBN) interfaces in order to

. ehsuce that there are no opatacions/ptoceues that could affect the safety ot
RBAS.

The scope of RBASC covers all safety matters relab.ng to the RBA with the excepuon

. of smgle pomt safety..

The comn'uttee has met only once,

Its. membersblp comprises representatives from D(Nuc)P (Chamnan), OB, CSSE
DGST(N), DGSWS, Design Authorrty/ AWE(A), WSCC and DC(Nuc)
(independently of D(Nuc)P). :

'. Air Force Departrnént Weapon Sﬁndardis#tion Team (A.FDWST) ,

“The AFDWST mspects RAF activxhes associated w1th nuclear weapons mcludmg‘

- land transport (convoys)

_air transport;

base storage;

.- operational deployment of tmmng rounds.

»

bia 4
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Anniex B: Safety Responsibilities and Advisory Bodies (continued)

B;l4,2‘ The mspectlon con51ders both safety and security a8 well as the operahonal
L _‘rehabllity, and is fully independent of the RAF operational command structure,
_ repo ,:gto' eChiefInspectorofExploswes,RAFmMoD S , :

:B;l,4,3 ’I'he inspectxons take place annually and are thorough, with the team spending one ato - P
R "mo weeksatabase. _

BAS C!uef Inspector of Naval Ordnance (CINO) T
| B.15.1 CINOhas two keyaroles perhnenttonuclearweapon sa.fety'
S 1
- assurmg that the procured weapon wrll‘besafemrts spedﬁed environments, " )

- mspectmg operahons to assure that the weapons are hand]ed safely and thhm' a
" - their specxﬁed envrmnments

B.15.2 He is formally responsnble to DGST(N), but has access to Chief of Fleet Support :
o (GFS) and CofN should he require it (for example over the inspection of facilities for -
" which DGST(N) is responsible) Hls work i in support of new: system assessments ls' !
" formallydxschargedhoCofN e e

* B.15.3 'For the ﬁmt of the roles 1denttﬁed in Paragraph B. 15.1 he operates through safety
' commlttees in the promrement cycle both to gather information from, and to input
i ents to the project. When he is. tisi the safety of the

v - statement. ThisrspassedtotheMStho will certify it
as safe to e carried in specific -ships.

For the’ second role 1dentx.ﬁed in Pangraph B 15.1, CINO places Naval Ordnance
 Inspection Officers (NOIOs) to observe relevant operatlons at ‘Royal -Naval
Armament Depots (the raponsrbxhty of DGST(N)).

B.15.4

B16 Flag Oihcer Submarmes (FOSM)

B:16.1 FOSM is responsrble for operatmg the strateglc iissile carrying submarmes Thls a
activity is not independently inspected, but is audited by FOSM personnel with
asslstance and advice from DGSWS representatwes

Page 28 - . )00 cAasnuem
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Anhex B: Safety R@pohsibflit{es and Advisory Bodies (continsed)

B.17

‘BA7.1

B.18

B.18.1
- varecamedoutmtwophasa

. B.18.2

B.183

CSA 42/5/1/1 (46/92) Gy o . Page29 -

= - an admxmstranon mspecuon in harbour, lashng one day;

- an operahons inspection at sea, lasting two or three days :

= .(usmg trammg rounds) of nuclear weapons. ’ ‘ c e

Missile Technical Proficiency Inspection OMTED) A R

: MTPIs are joint UK/US extemal audits of the Naval Depot’s facilities for proc&ssmg '

missiles and warheads associated with SSBNs. These inspections take place every -
two years and last two or three weeks exammmg all aspects of the depot’s

_actxvitm

_'Nuclear Weapon Capabnhty Inspectum (NWCI) I » o S |

NWCIs rewew the capability of HM surface ships to mrry nuclear weapons These _

These inspections cover all aspects of safety, security and opemhonal deployment.

The inspectioris take place approx:mately every 18 months and are carned out by~
Conunander—m—Chief Fleet on behalf of CoflN.
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Annex C: SRD Role in Naval Reactor Safety

C1

C2

C3

wt

- CSA 42/5/1/1 (46/92)

‘ pmvide an mdependent assessment i

‘Naval nuclear steam rarsmg plants are procured by MoD(PE) specrﬁcally by

Director General Submarines (DGSM), from Rolis Royce and Associates (RRA) who:

are designated as the Delegated Design Authority. RRA is responsible for preparing

a safety ;ustxﬁcauon of the plant and providing this to DGSM. Separately, DGSM
places a contract with the Safety and Reliability Directorate (SRD) of the UKAEA to

continuous process operating throughout the desrgn, construction and operational

'~ phases of naval nuclear plant but which culminates in the issue of a safety clearance .
. letter from the UKAEA to MoD. This letter states that, subject to any specified

terms or conditions, the UKAEA considers that the operation of the specified

nuclear plant does not constitute an unreasonable risk. UKAEA will base this letter -
.on both SRD's safety assessment of the plant in ‘queston and on a separate SRD
running review of the facilities at the berth(s) designated for operation of nuclear -

powered warships. Without suich a letter, the necessary MoD approval to operate a
naval nuclear propulsion plant would not normally be provrded '

- The size of DGSM's contract with SRD is dependent on the amount of work in -
_progress oR new dsrgn plants or’facilities, with Trident being a pre-eminent

example. However there is a more or less steady level of activity, currently valued at -
some £4M per annum, associated with the through life assessment of e)osung plants,
mdudmg nuclear powered warship berths and facilities.

SRD contributes to the work of the Nuclear Powered Warslup Safety Committee -

which is a cormmittee with niiclear safety responsibilities related to nuclear powered
warships that are arialogous to those of the Nuclear Weapons Safety Committee for
nuclear weapons C ,

Page 31
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: ,-'D',Li

Di2 ' eapons.
7 defined as any unplaxu\ed occu

.D13"

D2 .

D21’

. 'I'he Nuclear '»Accxdent Response Orga‘ lsahon (NARO) 1s actwated followmg any L
‘.v_"‘vacaderit EE L T :

"hazard to life or property’ or which 3

_ - components or nuclear materials which d
. accident, but which needs to be reported in

~ - Annex D: Accident Response
D1 e Introductxon

- < A ‘MoD U'K nuclear matenal

= ‘a nuclear accldent oversas likely to have consequences for Semce operatlons or

' the safety of MoD pezsonnel :

0 the group) an acczdent is
than by theft) or
B ¢ weapons, nuclear .

ted in actual or potentlal
;nuclear safety. A major
g nuclear weapons, nuclear
ot compnse a nuclear weapon

dest‘mc‘tion of, or d,

incident is defined as any unplanned occurr

llkely to come to the attention of the pubhc or the medla

- The purpose of the response is s to mmmuse the danger to the pubhc and to control -

the situation as safely as possible Due to the: rarity of huclear accidents, exercises

“are regularly held to rehearse ptocedures and harmonise mterfac& between the many

elements of the response

Orgamsahon

Accx:lent response is formally controlled by central Govemment, w1th the respons:ble

* Services (RN and RAF) reportmg to NARO HQ 'l'hae reportmg lmes are shown in
'Flgure D.1. ‘

CSA 42/5/1/1 (46/92) - — o " Page33 ‘
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" Annex D Avcident Response (continued) 5

© Figure D1 Nuclear Accident Response Organisation

T -

‘
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D22

D23

D24

‘D25

-

" Annex D: Accident Respanse (continved) -

The central bodles are concerned thh co-ordmahng the Govemmental response to
the accidents, mcludmg'

- pubhcaffairsxssues,_’ v S L

- mter-Departmental harson,

- : if appropnate, halson with other countnes and ml:ernahonal orgamsatlons

"l'he Nuclea.r Accndent Informahon and Adwsory Group (NAIAG) bnngs together» ,
' staff fronx the MoD, other Government Departments : and other exterrial agencies -~
" with a key rolé in the response It acts as a focus for information and provides .

advice on public affairs issues. The interface with the field orgamsatlon is handled -

.by NARO HQ which is manned consmntly whilst field opelahons arein progr&

The field orgamsatron ‘will reﬂect the site and scale of the accxdent and the
availability of local resources, For an accident on a military base, MoD will control
activities on-base and the Police/Local Authority off- base. For an accident off base,
activities will be under Police control arid the MoD can provide, in support, a
comprehenswe xhobile military complex from resources on call. The description
below gives an overview, covering the generic functions at all accidents. The field

" operation is controlled by the Military Co-ordinating Authonty MCA). He is the

main link with MoD HQand is responsible for:

: .-' the organisation of military support as requu'ed by the Pohce/)'.ncxdent' '

Commander;:

- liaison with officials of Local Aufhorit,ies, the Police ax{d other emergency

.= provuimg aul:hontal:we advice to the local authority and cnnl emergency services

on protectmg the pubhc (whete appropnate),

- handlmg rnedxa enqu:.rles in accordance with advxce recewed from MoD HQ

The Incident Commander (IC) is the officer mmally in command at the site of the

accident. He is responsible to the MCA and handles the initial response to a defence

. nuclear acadent These actmnes mclude
- stabl;shmg a secure cordon around the accident;

- liaising with civil e:_'nergency services.

CSA 42/5/1/1 (6/92) — o ‘Page 35 ‘




" Anmex D: Accident Response (continied)-

.D.2.6

. - T 4 i R e
.

-Teéhr,ti&l spppbrt c"é;n bié called in from a nuimber of organisations including:

N 'Health Physncs smff

S e H&alth Controland Monitormg Force.

D2y

. Page3s - G o | CSA 42/5/1/1 (46/97).

“These organ uons have staff on call, and can provide teams at acc1dent slta B | o
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~ Annex E: UK Nuclear WeaponSystems o

. (R
BN,

Note tlus annex is wntten in ampliheatxon of Sectxon 4 of the main report Matters :
adequately covered at that level of classification are not repeated except where t.hJs is
necessary for contmuity and cohe.rence. ” ;

Ceﬁ&ibixtion# to 'ngapor,if Satéty

" “those who prov1de
: quahty work inall th

, balanced assessment of where acluevement xs‘s'trong or _eak.

During the work of the Group it became quite clear that the existing arrangements in

MoD place much more emphasis on ensuring | that the desrgn assessment of safety is
achieved, rather than upon its improvement; safety management tends to be neutral,

-rather than posmve. It was evident that during formulation of Staff Targets and Staff

Requirements, and in assessments of options from research programmes or feasxbxhty
studies, pressure would originate for better performance, tighter timescales, and lower
costs. The need for a champion for nuclear weapon safety has been addressed i m the

main report and is the sub)ect of our reconunendatxons.

Competence in Weapon Safety

Adequate provision and assessment of safety requn'e competent and current design

. and development experience and the parallel involvement of independent assessors.

This was achieved for.thé WE177 warhead and the Chevaline front end through the -

- presence of ‘both. the desrgn and safety” authorities on:the Warhead Safety Co-

ordinating Committee at AWE. No doubt has been expressed that the Director of Air
Armament also achieved this in the safety management of the WE177 bomb case and

4 ,amung and fusmg systems

_ CSA 42/5/1/1 @6/92) oo — : | Page 3 - |




E3 [TechnologlesmWarhead Safety : _ \ S

' E31 The potentxal hazards whmh requn-' more strmgent , fety measum to be u'nposed in
” nuiclear weapo; v a are ina ,vertent nuclear yxeld and, even
’when that is prevented, madvenent dispersiori of plul:omum

CsA 42/5/1/1 (46/92)
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B34

E.J3.6.
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 Annex’E: UK NucleafAWeapon' Systems (continued)

E.3.2

E35

sympathetic. detonahons'of other warheads in the array.

E37  The plutomum component of a nuclear warhead is at the centre of the implosion

system, and. this plutomum is colloquxally known as the “pit” of the warhead.

Page 5




Annes. E: UK Nuclear Weapon Systems (contined)

"E38 T

E3.9

"E3.10 AV

theory be gamed by the Drell Panel’s

safety technologies in: ‘warhead design. This Group ca jud

technology should have been pursued more vigorously for future desigris, | but we are
. concerned that no balanced appraisal can be found of what safety technology could or .
“should be included or excluded in study optxons of future warhead and m:ssxle

: systems : .

| - . E4" StockpnleAppransal L e ST ',"

. E4.1  The WE177 weapon ls a bomb of which there are three vanatmns in service W'E177Ai
" (the “A” weapon) is a kiloton class bomb, whereas the addition of thermonuclear
‘components in a lengthened bomb case provides the megaton “B” and “C” class
weapons, having different yields. The bombs can be delivered in the free fall mode, by
parachute retardation or by laydown, whilst the “A” weapon can be used as a depth
bomb at sea. As far as this review could yudge there are no cases where WE177,
Chevaline or Trident have not made use of the best safety technology available at the
~ time. The WEI177 variants are. part of a system of ‘wholly British design; the’
exceptionally robust bomb case (a conseguence of its’ planned deployment
_ arrangements) protects the warhead and contains no materials hazardous to the

~ Page 6 . | GSA4Z/5M1/1 48/9D)




Annex E: UK Nuclear Wedp_or; Sys:tems (continued)

*Table E.1 Tﬁe'ﬁgq characteristics of Somg UK nﬁélgat ﬁe;édns .

|Hazard - |vechnoiogy] - Weapon~

|missiLe

Note:

CSA 42/5/1/1 (46/92)




- Annex E: UK Nuclear ’W,e"P"ﬂSy#tems_(cdm,_fn'u ed)‘ S

E42

E4.3

Ed44 -

E4.5

F46

warhead Smce the bomb is never fitted to arrcraft in peacehme, accidents from
o mteractxon between weapon and platform do not arise. The warhead and AFD were
‘based on contemporary and active technology programines; the WSCC: had been
mstxtuted-as part of a strong safety drive and was active throughout the: development. :

’ development ‘of the Polaris A3'I‘ system in which the three balhstic re

‘e,replaced by a more complex payload and addition: fon to -

yload.
penetrahve system and also to very close inteéraction between desxgn authontles,

WSCC and Chief Strategic Systems Executive safety.organisations. The performance

 requirements stimulated a new warhead technology coupled wrth advances i in HE and :
, ‘one-point safety o . o ) .

n to acquire Trident uuhally presumed acquisition of the Tride t,C4
jate try vehicle which the US had designed forits W76

0 ogcur ‘at RNAD Coulport. The AWE ‘

~ missile, and the change to using a common US missile stockpile, and MoD changes to
- management of the nuclear programme made no dlfference to the warhead but
distanced AWE from system safety mvolvement.

A programme as complex as, for example, that for Trldent has necssanly to be

‘divided into several separate areas of development and safety responsxblhhes As
these are worked through and begin to be séen as a whole, then sub-system interaction

may cause safety concerns or show that différent sub-system options might have been

* bettef. At the staff target, feasibility and project definition stages of a project, when

development has not yet filled out the technological data, broad judgements have

_nevertheless to be made on the téchnical options; there is no reason why broad system
* safety assessments should not also be made at those times, so- that ‘safety takes a -
- proper place in the balance and cntlcal areas are earmarked for prlonty attention. .

A sufﬁcxent and stmctured emphasxs on system safety nght from the start is not
‘evident in the UK nuclear weapon system promrment arrangements, eg see Paragraph
4.5.1 of the main report. The presence of sensitive and: energetic fuels'in any future
- nuclear missile- would make a great difference to the safety appraisal by comparison
with WE177, and overail system safety would.in. tum have a profound effect on
semce handlmg procedures and facilities.

G $ 0 csA 5N
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E6

E.6.1

E.6.2

E.6.3
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‘ depends on the amngements between AWE(A]dermaston) and AWE(Burghﬁeld)

‘Annex E: UK Nuclear Weapon Systems (comin':}éd)'

‘ 'Productiotr.

For WEI?? and Chevalme refurbrshments and’ for Tndent Re—entry Body Assembhs
(RBAs), confidence that safety will be maintained in production and through life

The Group found a strongly established safety culture at AWE(B) and noted the v
arrangemients to ensure that all production processes were subject to design authonty

. approval and were requu'ed to meet dmgn authority speaﬁmhons

Techmcal Imphcahons of Drell Report

n accepting this, the US Government noted that it should be

complete by the year 2000. This is not inconsistent with UK rep]acements of Chevaline
and WE177, and so in neither case is retro-fit a

Drell recommended that all axrcraft-camed US weapons should be fitted or retro- -

-fitted with warheads having IHE and FRPs. The US Government accepted IHE but not

FRPs. by about the year 2000, a tunscale which is comparable with that for the

replacement of WEI77 in t.he UK

Drell also recommended a review of all mxssrles thhout non-detonable composite’
propellants and whosé warheads are not fitted with IHE or FRPs. Since Chevaline will

" be replaced, the UK is only concemned in this respect with Trident D5 fitted with the

British warhead. Drell advised particular attention to D5 fitted with the large W88
warhead whilst loading to or unloading from the SSBN. This Group has noted that D5
explosives and propellants are directly comparable with those of Polaris and
Chevaline and are unlikely to prove any greater hazard. The inclusion of THE in the
warhead or composite propellant in the third stage undoubtedly increases safety when
they are handled 1nd1v1dually When, however, the warhead and third stage are

+ handled together or in close proximity {eg during loading and unloading), the total

system must be considered. The complete missile has detonable propeliant in the first -
and second stages as well as the third and, should accidental explosron occur in the

G . Page 9.




B TR o An‘ﬁex E: UK Nucle_ark_Wéaﬁah!Sys‘jtems/"(éo‘ntiuue;d)

SSBN of its vmmty, any radxological risks ansmg ﬁ'om the reactor must also be, taken -
into account. The method of loading missiles (with or without warheads) must be
decided by overall system hazard analys)s of both cases and cannot be pre-wdged by

t}usGmup. g
' B4 Dr '
was’of dubious relev""nc_e o sp fary. eqmpment. There would be 9
m a central pool of dam, preferably lmked thh the report and revnew of, Co
B6S5

_ ‘with a relaxation of prescripﬁve ia, su ' : Ly,
desxgn nuﬁa"'m and ]udge their safety on: achxevement father than method. Forward; '
' i ‘designr AWE lends strength to this recommendation. In the
nly two systems to conmder and thus rsearch can ‘be fncussed on
e unmed:ate problems. . o

CSA 42/5/1/1 (46/92)




' AnnexF: Incidents

. F1,

Fl1 -

F12

F2

“F21

 F13

,T‘ Introductron

: The Group wrshed to know the' ' 'equ ‘ " cy of inddents involvmg nuclear weapon . -
. systems and i

he criteria: for therr_rep . ] It became apparent that there was no.

: , but mclude a!l submannes wuh o
. 57 d SSN ”hunter-kxllers”) in order to
increase the sample srze. ‘

: Nuclear Weapon Incrdenls Involvmg UK Nuclear Weapons :

The cntena for the inclusron of an mcrdent i.n the hst that follows is. that it mvolved -

UK nuclear weapons or warheads or their carriage or transportation or storage

amngements, whether'in the UK or overseas, in wluch any of the following cond.rtrons o
were met , ,

1~)> " The event mused physwal damage to the warhead, weapon, or container, .or

' -exposed or created srgmﬁcant nsk of exposmg, any of these du-ectly to Exre shock-
orrmmersron. 5 , v :

2). The event lalled or m;ured petsonnel (rmlrtary or crvrhan)

3) 'l'he event caused a detected increase in radrahon above background levels.

4). Any nuclear accxdent response force was called out.

. 5 A Any publrc countermeasure (indudmg settmg up a cordon) was mshgated

1960 _ In Lincolnshire an RAF load carrier (low loades) had a brake filure on an
incling and overturned: A warhead was bemg transported b he extent-of
. any damage is niot recorded : S

1963 - At Comngsby, dunng an exercrse outload in the eazly houss of the mornmg
from a special storage area (SSA) outside the station béundary, the rear
. trolley (one of a nuimber under tow) unhitched’ and yélled into a ditch 50°
yards from the SSA. This was not observed at the tr e and the weapon was

- not drscovered untll day-break. The extent of damage is not known '

saesnum - o G ' Page 11




1963 -

?,;li974

1977 le a we: ing winc
S Therewasnodamage'tothew_ po

1982

1983
-19§5T~

1987 -

- Annex F: Incidents (continued)

, South Atlanhc Inudents. There were a number of ind.ividual events in whx:h )
~ seven containe;s we_re damaged, ranging from miry damage ho one contamer

“since been temoved fmm all
& damage to the weapon case

’weapons and no hazard tovith'
B the nelther confu'm nor deny' (N

St partly off the road The
‘ amaged The mcxdent ‘was
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Anviex F; Inicidents (centirt ued)

1987 - \ At RNAD Coulport a fault developed on a /‘P(whxle a m:ssile was bemg

o loaded on board HMS Repulse The rmssxle ropped slightly but was not
' damaged N BN ‘ :

1988 Ini Hong ‘I(ong Harbour the USS Omaha (SSN) and USNSS:oux (ocean gomg, ‘

1991 OntheM?.Stherearsuspensronofauansporterinan‘ ‘

F2.2

F.3

F3.1

F32

. tug) dragged anchor for some 1k and collided with RFA Fort: Grange, .

- despite the latter’s attempts to warn the US vessel The RFA was carrying .

- nucleat ‘weapons as _part. of ‘an RN task orce ind-th ’
~ deployment. This fact was subsequently ] at, bul
- US authorities. There was superficial
radrologxeal hazard There was local pr

: "ge‘to all'three'vessels but no.
overage only : .

' 1985 ‘On the llmmster bypass an RAF convoy was travellmg empty to RNAD Bull‘ ‘

Point,: Plymouth. On a single carriageway patt of the bypass, a civilian coach

was hit by a sports car, which then collided with one .of the convoy B

- Mammoth’ Major transporters, under wluch it became wedged The civilian® -
driver of the car was dead on arfival at hospital The incident was wxdely '
.reported, but the NCND policy was mamtained ' o :

Féonvoy collapsed.'
load was transferred
'eported but the NCND

The‘motorway was closed for over one hour while
‘to another- transporter. The incident was wxdel ;
policy : was mamtamed : '

Of the seventeen incidents reported above, exght mvolved road transporters Of the
eight, four were related to mechanical failure and four to road accidents. Five incidents
occurred through lifting-gear failure. Weapons may not be protected by containers
when they-have to be lifted, and for this reason lifting accidents are potentially
serious. This had clearly been taken fully‘into account by those planning procédures
for handling Trident: There is no pattern to the other four reports. We make no

, comment on the South Atlanhc mcxdents whrch are not fully docu.mented

, ‘SSBN and SSN Collislons and Nea.r Misses: 1986-1990

_ Queen s Regulatlons for the Royal Navy specify.that HM slups must report all near-

1misses, collisions, groundings or other navrgatxonal accidents to the Commander-in-
Chief Fleet: The report should be by srgnal in the first instance with a written report,
forwarded as soon as possible afterwards.

It is for the admxmstratwe authonty to decrde whether further action is necessary. In

“most cases involving SSNs and 55BN, the administrative authority will be the Flag

Officer Submarines although for SSBNs on ‘patrol, it will be the Commander-in-Chief
Fleet. Further action may be in the forim of a.ship’s investigation or, in the case of
serious incidents, a. full Board of Inquiry. The former is conducted by the ship’s own
personnel whereas a Board of lnquu'y consists of personnel detached frorn elsewhere ,
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Annex F: Incidenits (cbr@tiﬁz_iéd)

lly for the' mvesbgahon. The purpose of both is to examme the auses of the -
sures to pmyex\t ar recurrence. Reports are forwarded

recormnenql mea

v

F.3.4
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. Anoex G: Transport Security

‘Gt Thls annex briefly dlscusses two aspects of the security of nuclear weapons
c transportation, the. vulnerability to communications mtencept and the terrorist threat.
But for their sensmvxty, they would have been mcluded in the main report.

G2 We noted that there was a need for the transport convoy vehlcla to commumcate ‘with
each ‘other, with local police forces and with their base: Currently all these
communications are conducted in plain language, albeit using appropriate low level
codes, and ‘are liable to- mtercepuon We welcomed the intention to seek the
introduction of secure communications equipment but noted that this would not be
able to coyer communications with the police. As a result of separate advice we were
broadly satisfied that these arrangements did not significantly. increase the risk to the
conyoy, but noted that there would be important benefits for. the protection of

sensitive information, such a that associated with incidents, from the introduction of
. secure communications equipment. We therefare recommend that the mtrodudwn of secure -
‘ communwatwns eqmpmmt be cons:dered

G3

Servrces base their secunty measures on the NATO standard threat delmled ina
) i controlled by the Assistant Chief of Def; enehlSlaff (Policy and Nuclear). It% |
. i to the Group that this encompassed threats to nuclear weapons - T o
L transported by road in the UK Although convoys may use any one of a number of - :
: alternative routes the end-points are fixed and are known, It would not-seem difficult P
for a terrorist organisation such as the IRA to place explosive in a culvert close to an ;
- end-point and then to await a target of opportunity. Preparations against sucha %
threat are not made at present. Even if there were rio nuclear hazard associated with ' '
such an event, the publicity alone could cause enormous difficulty for the nuclear ' '
programme. We recommend that the present policy in relatxon ta threat deftmtxon be
remmd
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