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Preface

Asthe Foreword to its report explains, the Advisory
Committeeon Major Hazards was set up by the
Health and Safety Commission towards the end of
1974, to consider the safety problems associated with
large-scaleindustrial premises conducting potentially
hazardous operations. The Committee has now
presented its First Report to the Commission and the
Commission has accepted the Committee's suggestion
that it be published straightaway so that public
discussion of the basic philosophy and recommenda-
tions can take place at the earliest possible stage.

The Commission welcomes the report as making an
important contribution to current thinking about

the safety of hazardousindustrial operationsin this
country and sees considerable merit in the general
approach put forward, including a fairly wide
notificationscheme, leading to closer scrutiny of selected
installationsidentified as offering particularly difficult
problems, and specia planning controls linked to the
notification scheme.

The Commission hasinvited bodies primarily concerned
to comment on the Committee's general approach,

but would at the same time welcome the views of any
other body or individual. I n the light of reactions
received, the Commission would then want to consider
what action should be taken. The Commissionwould
then initiate the usual moreformal consultative
processesat that stage.

Any comments should be sent in writing to Mr H E
Lewis, Health and Safety Executive, Baynards House,
1 Chepstow Place, London W2 4TF before

31 December 1976.

W J SIMPSON
Chairman, Health and Sefety Commiission.
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Foreword

The origin of our Committeeliesin the disastrous
explosion at Flixboroughon 1 June 1974. At that time
the Secretary of Statefor Employment instituted a
full publicinquiry to investigate the causes and cir-
cumstances of the Flixborough tragedy and at the
same time suggested that while the Court of Inquiry
would be concerned with the immediate lessonsto be
learnt, the wider problems created by developing
technology should be investigated by a committee of
experts which would in due course report to the
Health and Safety Commission (thenin process

of formation as a result of the Health and Safety at
Work etc Act 1974).

Towards the end of 1974 our Committee was appointed
by the Health and Safety Commission, and wefirst

met in January 1975. We were given the following
terms of reference:

"To identify types of installations(excluding nuclear
installations) which have the potential to present

major hazardsto employeesor to the public or the
environment, and to advise on measures of control,
appropriate to the nature and degree of hazard,

over the establishment, siting, Ia%/out design, operation,
maintenanceand development of such instal Iatlons,

as well as over al development, both industrial

and non-industrial,in the vicinity of such ingtallations."

To facilitate progress, we consider it expedient not to
attempt to cover at this stage the complete range of
"magjor hazards" which might be encompassed

by our terms of reference. We have therefore taken as
our first priority those installationswhich could present
a mgjor threat to the safety of employees or the

genera public arising from explosion, the sudden
release of a toxic substance, or cataclysmicfire.

At a later stage we propose to examine the implications
of the increasing use of cross country pipelines.
Although we are fully aware of the possible threats
arising from the transportation of potentially hazardous
substances between sites, we have not yet been asked

to consider this problem.

Four working groups were formed at the second
meeting of the Committee to deal with:

Group | Identification of major hazards
(Chairman F R. Farmer)
Group 2 Rdiability
(Chairman Prof. F. R. Lees)

Group 3 Limitation of exposure and interaction
(Chairman Prof. J.L. M. Morrison)

Group 4 Planning controls
(Chairman J. M. Miller)

The resultsof the deliberationsof these groups form
the basis of thisfirst report.

We are very conscious of the preliminary nature of
some of the work done so far. Thereis need for

further discussionin depth and, above all, for research
into some of the fundamental problems. Nevertheless,
we fed it isright to present thisfirst report at this
stage for the following reasons: firstly, we consider that
the Commission and the public are entitled to a
concise progress report on our deliberationsat an early
date; secondly, we think it will be useful to those
concerned with these problems, both inside and outside
Government, to see the direction of our thinking;

and thirdly, even though our present recommendations
are preliminary, there is every advantagein the process
of consultation and public debate starting as soon

as possible so that the results can be fed back into

our discussionsat this formative stage. We therefore
recommend publication of this report. Meanwhile we
are pursuing our enquiriesin greater detail. Some

of our next tasks are mentioned in the body of this

report.

The problems before us are complex and our discussions
will not yidd straightforward solutions. Our terms

of reference perhaps assume too readily the future
prospect of industry operating in an atmosphere of
orderly and controlled development, but we are faced
with a vast range of existinginstallations. Most of them
are already of an acceptable standard, although not
dwaysidedlly located, but some are not completely
satisfactory, often because of their age, and in

some cases there is a need for better management.

All provide employment and have an economic
importance.

Drastic improvements to existing plants cannot be
made overnight but phased changes and improved
methods of operation need not be unduly delayed.
Implementation of more fundamental recommendations
will be easier to effect at new installations. However

the public at large are far more conscious of and hence
more concerned about what is already going on in

their neighbourhood.

In the first chapter we highlight some of the
challengeswhich present-day society has to faceif it is
to cometo terms with the hazards associated with



large-scaleindustrial activities. In Chapter 2 we
consider the nature of those hazards: we make no
apology for this lengthy statement of the problem
facing the Committeein its difficult task of identifying
major hazard installations. In Chapter 3 we discuss
how the installations should be brought to the notice of
the Health and Safety Executive for the purposes of
control. I n the succeeding chapters we consider

the directionsthat a system of control might take. In
the final chapter we summarise the recommendations
we are making at this stage.

In response to our general invitation we have received
contributions, both oral and written, from various
sources; we are grateful to those who have taken the
trouble to send us information or to apprise the
Committee of their views. Some of the data may in due
course be published on our behalf by the Commission
or other bodies. We would welcomefurther exchanges
on the genera principlesof any aspects of our work.

Finally we are grateful to our Secretary, Mr H E Lewis,
and his staff, for their valuable help in preparing
this report.

27 May 1976



Summary

Chapter 1 Thenature of the problem

This chapter highlights some of the challengeswhich
present-day society hasto faceif it isto cometo
terms with the hazards associated with large-scae
industrial activities, new processesand the growth

of technology; there are now many plants throughout
the world where a critical first mistake can result in
disaster. Spectacul ar events, such as mgjor explosions,
evoke a publicreaction of considerable intensity
whereas the loss of lifein industry as a whole, on

the roads and in the home, generally attracts much less
public attention.

Safety needs to be balanced against other factors.
Industry already devotes considerable resourcesto the
reduction of hazard, and greater safety can only be
achieved by further, perhaps very heavy expenditure.
Where there are wdl established processesproviding
economic benefit, local communities may have to
face restrictionson the uses to which adjacent land can
be put. The Health and Safety at Work etc Act 1974
provides a basisfrom which a system of controls can
be evolved to keep pace with technologica develop-
ments.

Chapter 2 Identifying major hazardsand assessingrisk
As afirst step two broad categories of major threat
have been considered. The first arisesfrom the massive
escape of volatileliquids, or gases, forming a large
cloud of flammable vapour which may then explode.
The second arisesfrom the large release of toxic
materialswhich could remain lethal for up to

20 milesfrom the point of release. Someinstallations
present threats of both kinds. In practicethe full
potential of the hazard seldom materialises but the
Committee are concerned that hazards should be
minimised. The risk of failure of plant cannot be com-
pletdy eliminated and the Committeewill be
considering some quantitative objective.

Chapter 3 Notifiableingtallations

This chapter suggests a schemefor the notification,
survey, assessment and appraisal of various categories
of installations, listed in the chapter, for the purposes of
identifying major hazards. It is proposed that a com-
pany operating a ‘Notifiable Installation’ should be
required to submit to the Health and Safety Executive
a survey of the hazard potential of the plant and the
proceduresand methods which have been or will

be adopted to deal with the hazards. I n time a study
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by the Executive of theseinitial surveyswould enable
them to sdlect, on behaf of the Committee, those
installations which required a more elaborate assess-
ment. This would reved those offering the highest
risks.

A new unit should be set up within the Mgjor
Hazards Branch of the Health and Safety Executive to
carry out thiswork. Application of the normal
controls might well prove entirely adequate for the
genera run of notifiableinstallations.

Chapter 4 Application of controlsto magjor hazard
installations

The dominant factor is management. It must satisfy
itself and the Executive that its arrangementsare
adequate. No method of control should in any way
dilute the prime responsibility of management.
Methods of control to which a company operating a
major hazard plant could be subjected would range
from codes of practiceand regulationsto licensing, and
may cover any aspect of its safety policy. Whilst no
new installation should be allowedto operate below any
standard which is set, existing installations should be
brought up to an adequate standard with an urgency
determined both by the degree to which they are
substandard and by the severity of the hazard.

Chapter 5 Planning controls

The threat to safety which may arise from the siting of
potentially hazardous devel opments cannot be
divorced from other planning considerations. Informal
consultations between the Health & Safety Executive
and Local Authorities prior to the granting of
planning permission for certain devel opments should
be made a legal requirement. Planning controls do not
however apply to some variationsin industrial
processes which may introduce or increase the degree
of hazard at existinginstallations. The Committee
proposesto investigate whether controls over such
variationscould be achieved through the planning
system. The application of restrictive planning controls
may involve local authoritiesin having to meet claims
for compensation. The practical issues involved

are of such difficulty of application and importance
that the Committee proposesto hold further dis-
cussions with the Department of the Environment.

Chapter 6 Conclusionsand recommendations

This chapter contains a summary of the Committee's
conclusions and recommendations.




1 The nature of the problem

1 The Second World War stimulated a significant
accelerationin the rate of technologica development,
the results of which were applied for industrial and
commercial purposesafter the war. As a resullt,
throughout the world, there have emerged new
materials, new processes, even whole new industries.
The post-war world has also been strongly influenced
by two other factors. Thefirst is the very strong

commercial pressure to improve technological efficiency.

The second is the significant changein public opinion
asto what is acceptable or unacceptablein terms

of everyday working life or the environmental
background, a consideration often referred to as the
" quality of life'".

Increasesin the size of plant and pace of development

2 Although many mistakes have been madein
small-scae manufacturing operations, they have
usually had limited consequences. The pressuresfor
greater efficiency have led to the growth of capital
intensive new plants (for example, the capacity of some
hydrocarbon processing units has increased tenfold

in the last 20 years), increasesin Sze of many
traditional plants, the grouping of associated processes
in one area, and the difficulty of isolating them from
centres of population. This has brought about a very
significant increase in the number of people, whether
employeesor membersof the public at large, who
could be endangered at any one time should anything
go wrong. Moreover the pace of change associated with
modern technology allows less opportunity for learning
by trial and error. Tt isincreasingly necessary to

seek to get design and operating proceduresright

first time. Because of their present-day size and
throughput there are now many plants throughout the
world where a critical first mistake can result in
disaster.

Society's reaction to technological development

3 Society's reaction to these devel opments has been
equivoca . Widespread improvementsin standards of
livingin the industrial nations have been largely
derived for the new technologieswhich have trans-
formed everyday life, not only in terms of economic
advantages, but by replacing many traditional
materialswith new ones. The community as a whole is
now heavily dependent upon these new technologies.
Further development is seen by many as a vita

factor, both in terms of economic survival and of

continuing improvement in living standards. other
sections of the community dispute the wisdom of
continued technological expansion.

4 There have grown up strong, though not aways
very logical, chalengesin the public mind as to the
value of thiskind of technological development which
a single event, such as the Flixborough disaster,
crystalisesinto a voca demand for greater control
over, and indeed in extreme cases cessation of, certain
types of manufacturing processes.

5 Throughout our deliberationswe have been aware
that spectacular events, such asa major explosion,
evoke a public reaction of considerable intensity. We
think it relevant to point out that industry continuesto
take a toll of human lifein ways which do not always
attract publicattention or lead to an outcry for
exceptional measures of control. Even so the number
of injuries and fatalitiesfrom all such causes, major
catastrophesand continuingindustrial accidents
combined, is small compared with those caused by
accidents on the roads and in the home. Nevertheless
we would not wish to suggest that public concern

for disaster and multiple deaths is wrongly evoked.

But such concernis only onefactor which must be
taken into account in relation to potential disaster. It
may be a valuable pointer asto what the highest
acceptable levd of risk should be, and leads straight
into the problem, set out in the next chapter, of
identifying major hazards. These considerations
represent to some extent the kernel of our deliberations,
since all that follows depends upon the possibility

of identifying with some precision where new initiatives
are needed and where traditional precautionsremain
satisfactory.

6 While the probability that any individual worker
will beinvolvedin afatal accident has notably fallen,
the chancesthat a plant failure will involve many
deaths have at the same time increased, and the risk of
involving the public at large in an industrial accident
has become considerably greater. I't seemsto us

that the potential involvement of larger numbers of
the public and the greater potential for multiple deaths
of employees which new technologies have now
engendered, have changed - and rightly changed -
society's attitude to manufacturing hazards.

The nead to balance safety againgt other factors
7 Some of the questionswhich consideration of



major hazards poses should not be answered by com-
mittees of expertsalone. For instance, political
decisionswill be needed if it is thought that the benefit
for the community as a whole which may arisefrom a
particular hazardous activity, should be allowed to
override safety considerations. Thusiit is vital

that those who have to take such decisionsare fully
briefed about the safety considerationsrelevant to
each case.

Furthermore, these decisionswill not bear exclusvey
on industry: local communities may wdl have to face
restrictionson the development or redevel opment

of land for purposessuch as housing and schools which
may be incompatiblewith a wel established process
providing employment in the area.

8 We are thereforeddiberately confining our pro-
posals to setting out what might be described as

'basic ground rules which would enable decisionsto be
taken with the object of making certain hazardous
activitiessignificantly safer. We recognise at the

outset that industry already devotes considerable effort
in terms of both manpower and money to the reduction
of hazards, and that greater safety cannot be achieved,
at least in the short-term, without involving further
expenditure, perhapsvery heavy, by certain branches
of industry. It may wel prove uneconomicin certain
cases and involve unemployment.

Thenead for new kindsof control for a new kind of
industry

9 Inthisintroduction we have drawn attention to
the fact that society must accept somelevd of risk if it
is to reap the advantages of modem technology.
Nevertheless, we are equally conscious of the fact that,
while devel opmentsin manufacturing technology

have raced ahead, the methods of ensuring safe
operation, indeed the appropriate legd mechanismsfor
enforcement of safe standards, may not have kept
pace. The Health and Safety at Work etc Act 1974
coversall people at work, except domestic workers

in private employment. It isaimed at people and

their work activitiesinstead of premises and processes.
The legidation includes both the protection of people
at work and the prevention of risk to the health

and safety of the general public which may arise from
work activities. The Act therefore provides the

means for theintroduction of controls across the whole
fidd of our enquiries. The task we faceis to suggest
how, on thesefoundations, a system of control

may be built that can keep pace with technological
developments.

10



2 ldentifying major hazards and

ases3Ing risk

10 Asmentionedin theforeword, the task of
identifying those types of installation which may
present a major threat isan extremdy difficult one. We
have therefore adopted a pragmatic approach. We
have begun by focusing our attention on certain

of the more obvious threats to safety, that is those
which arise from the escape of significant quantities of
flammable and/or toxic materialsas a consequence

of loss of plant integrity or loss of process contral.

I nstallations where such materialsare present depend
upon proper containment for their ultimate safety
and thisisthe heart of the problem. A century ago
the problem of boiler explosions was tackled in a
forceful manner and this led to a dramatic improve-
ment in the situation. We must take equally vigorous
action now with the aim of ensuringthat large
quantities of dangerouschemicalsdo not escape.

Thethreat from flammable materials

11 Inthe case of flammable materias, the greatest
threat arisesfrom the sudden massive escape of those
volatileliquids, or gases, which could producea large
cloud of flammable, possibly explosive, vapour.

If the cloud were ignited, the effects of combustion
would depend on many factors including wind speeds
and the extent to which the cloud is diluted with air.
The worst consequences could be large numbers

of casualtiesand wholesale damage on site and beyond
its boundaries. Nevertheless where combustion has
taken placeit has generaly been on or in the
immediate vicinity of the site. An important feature

of thisthreat isthe small time interval between the
initial escapeand thefire or explosion, which could be
less than a minute. Thus thereislittletimefor the
implementation of prepared emergency arrangements,
but notwithstandingthis, they are essential and

have proved their valuein the past in limiting the
escalation of a disaster, and injury to people on and off
the site.

Thethreat from toxic materials

12 With toxic materials, the sudden release of very
large quantities, if windborne, could conceivably

cause even larger numbers of casualtiesthan a
flammable escape. In theory such a release could, in
certain weather conditions, producelethal concen-
trations in places 20 miles from the point of release but
the actual number of casualties (if any) would depend
on population density in the path of the cloud

and the effectivenessof the emergency arrangements
which might include evacuation.

Escalation of the threat

13 Someinstalationsor groups of installations

pose both types of threat. Moreover blast and missiles
from an explosion can affect the integrity of other
plants containing flammable and toxic materials
thereby causing an escalation of the disaster - some-
times called the "*domino effect". This situation

may for example occur where industry is sited in groups
because of the attraction of power, water, or a pool of
suitablelabour. This grouping can facilitatethe
transfer of suppliesand products from one site to
another. Indeed it is not uncommon to find three or
more separate but contiguous installationspresenting a
combination of explosion and toxic hazards along,

for example, a river bank or estuary or near housing
developments.

Probability and consequences of lossof containment

14 Itissometimespossibleto caculate, by making
a saries of pessmigtic assumptions, that loss of
containment would lead to a magjor disaster, but in
practicethe full potential of the hazard seldom
materialises. The actual consequencesin terms of
death or injury depend on many factors (touched on in
the next chapter) which will vary in their effect from
siteto site. For examplein Illinois(USA) a massive
cloud of propane escaped from a train badly damaged
by derailment. The train was carrying 800 tonnes

of propane which, if the circumstanceshad been
different, could conceivably have killed up to 1000
people. In this particular incident, subsequent fires
and explosions caused damage estimated at 3 million
dollars; yet no one was killed or serioudly injured
although at least 1000 of the peopleat risk were taken
to a disaster centre. Severd accidental releases of toxic
gases have al so been reported from abroad. In

one case the gas literally poured into a valley which
was unpopulated; in another the escape occurred on
the down-wind side of a town.

15 Theseand other examples from overseas seemto
show that major incidents do not usualy generate
their ultimate potentia in that they sdldom combine al
the features which together would give the worst
conseguences. Thisleads on to the question whether
the relationship between the hazard potential and the
most likely consequences could be quantifiedin

11



some way since this might at least provide a pointer
to identifying major hazard dites.

This might be possible, but first one has to consider
the probability that an incident and its particular
consequenceswill occur, and this givesrise to the
problem of decidingwhat level of probability should be
assumed. As an illustration of this, we understand
that the Dutch, in considering the appropriate height
and standard of construction of their sea defences,
had first to decide whether they should protect them-
selves against conditionswhich might occur once

in 1000 years, or once in 10,000 years or some longer
period. It appears that the probability of a wave of a
certain sze occurring influenced the choice of the
eventua height of the dykes, and we believe that this
has implications for our approach to the problems
with which we are concerned.

16 Practical considerationsdictate that there must be
alimit to the levd of probability and the extent

of the consequenceswhich can reasonably be catered
for. We have concluded that thereis generaly little

to be gained by taking into account and guarding
against events which have a very remote probability -
athough they could happen tomorrow. For example,
in the UK the probability of a severe earthquake

or of an aircraft crash affecting a site (unlessnear an
arfield) isless than once per million years per ste.

Levds of technology and size

17 Advanced levels of technology and the size of
plants and installations are not necessarily infallible
pointersto the existence of a magjor hazard: for
example, a continuousflow process often has marked
advantagesover a batch processin respect of its
controllability and the quantity of material in process.
Larger plants mean fewer instalationsin total; a
concentration of speciaised management; and
reductionsin the numbersof hazardous operations
(e.g. cleaning out) compared with those for severd
smaller plants of equal throughput.

18 On the other hand, whilst the control equipmentin
alarge plant tendsto increase in elaboration and
contribute to safety asisintended, it is possible

to lose some of the advantage which a smaller plant
may have becauseif control islost the operators

may have less chance of intervening effectively.

In addition, large quantities of materialsin storage or
process can mean that the magnitude of possible
accidentsincreases and hencelarger numbers of

people are at risk if things go sufficiently wrong. Indeed
the limitation of inventory and the control of

damaging interactions should be key design con-
straints: these are just two of many possible approaches
aimed at reducing the potential consequencesof a
hazardous activity.

Reduction of failurerate
19 The problem of quantifying the reliability of a

12

typica process plant involves aspects such as equipment
reliability, for which methods of assessment are

dtill being developed, and consequently only tentative
conclusions may be drawn. Since we cannot achieve

or expect to achieve no risk of failurein any of

these areas discussed, we fed bound to put forward
some quantitative objective. If, for instance, such
tentative conclusionsindicated with reasonable
confidence that in a particular plant a serious accident
was unlikely to occur more often than once in 10,000
years (or - to put it another way - a 1 in 10,000 chance
in any one year), this might perhaps be regarded as
just on the borderline of acceptability, bearing

in mind the known background of risksfaced every
day by the genera public. Disciplined effort may
achieve even lower risk of failure - in favourable cases
very much lower than thefigure just indicated -

leading to a very much lower risk of causing death or
injury. We hope to refine our thinking in this area.

20 Concurrently many major industries have
endeavoured to improve the reliability of their plant
or product and have been developing techniques to
enable them to assess the chance that plant or
machinery might fail, or that the product or material in
process might hurt people. The latter is typicaly the
concern of pharmaceutical manufacturers, the
Medical Research Council, and the International
Commission on Radiological Protectionin relation to
exposure to risk. The aircraft industry, the US
National Aeronauticsand Space Administration, the
nuclear industry and, to some extent, the chemical
industry, have increasingly considered forms of
reliability analysis of which the prediction of failure
formsa part.

21 Most codes of practiceaim to ensure that new
buildings, machinery etc are at least as good as or
better than most now in use, and it might be argued
generally that where accidents have occurred, any new
activity should offer a smaller risk than that which

it replaces. Such a criterionis inapplicable to totally
new processes. A number of organisationsare
considering the social and other problems involved.
Improved reliability and the consequentia improvement
in overall safety have to be paid for either in direct
money terms or in more subtle ways such as limiting
the use of the most advanced technologies, or in
extreme cases the actual abandonment of projected or
existing processes and installations. But the benefits
are not only to befound in improved safety for work-
people and the environment in general. The disaster at
Flixborough was not only a human disaster. It

aso had significant economic effects. for the Company,
for the local population in terms of lost jobs, for the
insuranceindustry, and even for the balance of
payments. Improved reliability and safety lead to
improved financial performancein thelong run. Asthe
insuranceindustry may well be the first to carry the
financial burden it could provide a stimulus, and we




would like to discuss the implications of major hazards
with them.

The pragmatic approach to identification

22 |tisdready clear that the hazard associated with
certain materials, processes, etc cannot be quantified
in the abstract and that a precise definition of the term
major hazard is out of the question. As a means

of identifying major hazard installations, therefore,

we propose to develop the pragmatic approach adopted
at the beginning of this chapter by listing various
types of activitieswhich appear to contain the
potential to present a major threat. Thiswill be
intended to set the lower limits above which major
hazard installationswill lie. Compilation of the list
itself involves making some judgements as to probab-
ilitiesand consequences but these are essentid
preliminariesto evolving a set of genera criteria, with
the aid of which individua installations may be
identified.

13



3 Notifiable instalations

23 In the previous chapter, we have tried to identify
some of the more general, and to an extent some of
the more theoretical, issues which must be considered
if we are to evolve criteriaas to what constitutesa
major hazard. But whatever the theoretical problems
may be to which we give attention, if our work isto be
of practical value to industry and the community,

we must identify in ssimple and practical terms what
parts of industry and what processes should attract
specid attention.

24 The problems resolve themsalvesinto three main
categorieswhich can be smply stated in the following
three questions:

(@) How can thoseinstallationswhich may need
specid attention be identified

(b) What can be done to ensure that both existingand
proposed installationsare made as safe as possible

(c) What can be done to ensure that, despite all
effortsto prevent a major accident, the consequences
affect as few peopleas possible.

We attempt to answer questions(a) and (b) in this

chapter and in chapter 4. The answer to gquestion (c)

involves both the people on site and the public at large:

the limitation of exposure of site personnel is
considered in chapter 4; protection of the general

public also involves planning controls which are

considered in chapter 5.

Notification

25 While we have been able to make use of the
information which the Factory Inspectorate have
gathered over the yearsin order to deal with major
hazards on an ad hoc basis, we are concerned that
there is no systematic evocation and collation of this
kind of information on a natioanl bass. There are legd
requirementsfor the notification of certain potentially
hazardous activities such as those involving explosives
or petroleum spirit. Thereis aso theinitial require-
ment which appliesto al factories, to give the

Health and Safety Executive one month's notice of an
intention to occupy a factory. But none of these
requirements go far enough for what is now needed.
We believe that notification of the hazard in some
detail is absolutely fundamental to any improved
mechanism of control and we have formed definite
views as to how this should be done. We are also
conscious that the lack of comprehensiveinformation
makes our task extremely difficult and indeed in some
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parts of our recommendations we are unable to

offer more than interim and tentative solutions pending
a more comprehensivereview of the additional
information to which our first proposalswill give rise.

26 We therefore recommend that the occupiers of
certain types of installations, as set out at the end

of this chapter, should be required to send to the
Health and Safety Executive specified details of their
activities. This should apply both to proposed and
exigting installationsincluding those where a proposal
to make changeswould give rise to a notifiable
activity. We recommend that this be made the subject
of regulationswhich should be brought into force

as soon as possible. We bdieve that the net must be
fine enough to catch all mgjor hazard installations.
Inevitably thiswill gather in many installationswhich
will eventually be found to give rise to little concern.
All ingtallationswill be subject to review though not
al will necessarily call for any new or more stringent
precautions than those aready applied. Most of these
installationswill of course already be known to

the Executive as a result of enforcement of existing
safety legidation and no doubt the Factory Inspectorate
will play a part in drawing employers attention to the
fact that their installation may fall within one of

the categorieswe list, particularly in borderline cases.

27 The phrase'major hazards we believeto be
unsuitableas a descriptionfor al the installationswith
which we are currently dealing. The use of this

term can give rise to unnecessary public alarm and we
propose that the term 'notifiable installations' be used
to describe all those installations which are candidates
for theinitial notification scheme.

28 Our approach to the compilation of alist of
'notifiable installations' has been essentialy pragmatic,
leaning heavily on historical evidence of incidents
involving hazardous materials, and the industrial
experience of our members. The ligt at the end of this
chapter (para 48) isin no sensefinal. We will be
constantly reviewingit in the light of further experience,
our own deliberations, changing technologiesand

the results of research.

Hazard surveys

29 Much of our thinking has been influenced by the
spirit of the Robens report and by the legidativeform
which has been given to it in the Health and Safety
at Work etc Act. We believe that it is the duty of the



company operating a notifiable installation to survey
the hazards to which its undertaking gives risg, to
identify its own problems and to set up appropriate
machinery and proceduresfor solving them. The
notification procedure should therefore go well beyond
a mereidentification of the problems, and the
company should be required to make a survey of the
hazard potential of its plant and to inform the
Health and Safety Executive not only of the hazards
identified but of the proceduresand methods which
have been or will be adopted to deal with them. This
might wel require expert help from outside. We
recommend that the requirement for a hazard survey
should also be made a statutory duty in the
‘notification regulations.

30 We have aready emphasised that the degree of
hazard which dangerous materialsactually pose
depends on many factors - quantity, physica state,
type of usage and where used. The sole criterion of
quantity could be mideading. Ten tonnes of a gas such
as chlorinewill generally be safer in cylindersin a wdl
designed store than in a process. Similarly, liquefied
gasesin bulk are generally more safely stored under
refrigerated conditonsthan under pressure. Moreover
if an accident occurs, the consequential hurt to

people will also depend on the protection provided
for workerson the site, the distribution of population
around the site, wind, weather and the topography

of the surrounding area.

Detailed assessment

31 The company's survey will however be only the
firgt step. In time each survey will haveto be
examined by the Health and Safety Executive. In some
cases, following study by the Executive of thisinitial
survey, a more elaborate assessment will be called for,
particularly in those cases offering the highest risks

or involving nove or rapidly changing technologies.
This assessment should be applied as appropriate to
design, manufacture, construction, commissioning,
operation and maintenance, as well as to subsequent
modificationswhether of the design or operational
procedures or both. In such cases, management

will have to satisfy the Executive that it possessesthe
appropriate management system, safety philosophy, and
competent people, that it has effective methods

of identifyingand eval uating hazards, that it has
designed and operates the installation in accordance
with appropriate regulations, standards and codes of
practice, that it has adequate proceduresfor dealing
with emergencies, and that it makes use of independent
checks where appropriate.

32 Therequest for this type of assessment will

again have to be supported by legidation and we
therefore recommend that the regulationswe have
proposed should include a requirement that, when
asked by the Executive, the Company shall provideit.
There may have to be some statutory limitation asto

what information has to be provided but we think that
the requirement should be as wide as possible.

Health and Safety Executiveaction

33 Whilethefirst purpose of theinitial survey
referred to in para 29 would be to ensure that
management carriesout a review of its safety problems
and notifiesthe Executive that it has done o, it would
aso supply information on which we could base
further advice, both on identification of classes of
installations requiring further scrutiny and on the
nature of the controls which may be appropriate for
each class. There will be some notified installations,
abeit small in number, which on scrutiny will be
found not to come within the list of notifiable
installations set out at the end of this chapter. The
management of such plants should be told of this. All
notifiable install ationsaccepted as within the guidelines
should attract the proceduresoutlined in chapter 5.

In many, perhapsin the mgjority, of cases notified

to the Executive as a result of our proposals, it will be
found, after examination by the Executive of the
information supplied, that the application of the
appropriate controls under the Health and Safety at
Work etc Act 1974, and their continued enforcement by
existing procedures, will be al that is needed. In the
firgt instance, the Executive will be appraising the
information supplied, not so much for purposes

of enforcement, asto enable them to sdect on

behalf of the Committee those installationscalling for
the more el aborate assessments referred to in para 31

I n the period before further guidance can be pro-
mulgated in later reports, in codes of practice, or in
regulations, the controls exercised under the existing
legidation by Inspectorsin the field must, we would
emphasise, continue to operate as at present.

34 Aswe have aready mentioned, the threat presented
by hazardousinstallationswill vary accordingto
circumstances, and the system of supervision over such
installations must therefore be flexible enough to
ensure that each installation attracts the control
measures appropriate to its potential hazard. To be
effective, it must therefore provide for different levels
of intervention depending on the severity of the hazard.
Provided that the arrangementsfor the provision of
information which we have outlined in paragraphs

29 and 31 are given statutory force, we do not
believethat in the mgority of these cases any further
statutory controls such as licensing will be necessary.
The advice which the Executive gives and improve-
ments which it requires, can, we think, be enforced by
the procedures of the Health and Safety at Work

etc Act 1974, namely the use of improvement or
prohibition noticesand, if necessary, by prosecution
under the Act.

'Major Hazard' indallations

35 There will remain some installations, perhaps not
numerically very large, offering the highest risks
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and representing the major hazards with which we are
principally concerned. These we think may not be
capable of being satisfactorily controlled by existing
procedures alone, and will need some kind of specific
intervention in the form of a licence or authorisation
and will need to be under closer supervision by the
Executivethan those already mentioned. We discuss
this aspect of our proposalsin the next chapter.

Health and Safety Executiveresourcesfor conducting
appraisals

36 The Mgjor Hazards Branch of the Executive

was &t up to develop policy on the control of major
hazard ingtallations. Apart from servicing our
Committee, one of its prime functionsis to co-ordinate
the advice given by the Executiveto loca planning
authoritiesin connection with risk appraisals of
proposed developmentsinvolving, or in the vicinity of,
major hazard installations (this arrangement is
described in Chapter 5). This co-ordinationis achieved
through the medium of a Group, known as the Risk
Appraisal Group, which holds one half-day mesting
per week, to consider the contents of appraisals
prepared initially by the appropriate Specidist
Inspectors. The Group consistsof those Senior

I nspectors concerned with explosives, other explosive
and flammable materials and toxic substances, drawn
from the appropriate sections of the Factory

I nspectorate, together with a Nuclear Inspector and
members of the Mgjor Hazards Branch. Thisenables
the advice on any particular issue to be determined by
a Group representativeof the wider range of expertise
now available within the Executive and against the
background of this Committee's thinking.

37 The need for examination of what will be a very
large number of surveysreceived as a result of our
proposed initial notification scheme will, however,
put a considerableextra burden on the Executiveand,
when further informationis caled for, there will be
an even greater need within the Executivefor very
specidised and detailed knowledge, particularly of the
processindustry. The proposasfor closeliaison

with the planning authoritiescontained in Chapter 5
will also increase the workload to be carried by the
Executive. We think therefore that specific arrangements
must be made to strengthen the resourcesof the
Executivein thisfidd by attracting to its ranks
additional highly qualified, trained and experienced
people able to cope with the problemsinvolved and,
in particular, the dangers inherent in novd situations.
There may be some temptation to try to absorb this
new burden within the existing staff framework.

In view of its obvious connection the work must be
carried out in close conjunction with that of the

Risk Appraisal Group. It would clearly bein-
appropriate for it to be undertaken by the Risk
Appraisal Group itsdf which in any event is barely
adequate to cope with the existing commitment to
provide advice to loca planning authorities. We
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strongly recommend therefore that a new unit be set up
within the Major Hazards Branch specificdly to
scrutinise the survey and assessmentsforwarded by
companiesas previousy recommended.

38 Because of our proposalsthat the company
should be required to indicateits own problemsand to
shoulder the burden of solving them for itsdf, we
think they will make a smaller, though till significant,
demand on these important and limited manpower
resources than would some alternative schemeswhich
would impose heavier duties on the Health and Safety
Executiveand fewer on the Company.

39 Wedo not think that the Executive could
reasonably be expected ever to acquire the enormous
range of expertise needed to deal with all the problems
which we expect to arise at mgjor hazard installations.
We therefore proposethat the Executive should

be able to call on outside help when it needsiit.

40 Wealso think that the new Unit which we

propose, should be able, indeed be encouraged, to make
frequent outside contactson general mattersand to

be able formally to cal on such sarvices, where
necessary on a consultative basis, and pay for them.

In thisway it will be possibleto make use of the
valuable experience and skills of people outside the
Executivewho are intimately involved with the prob-
lems of design, construction or operation.

41 We bdievethat the Health and Safety Executive
will need to have access on aformal basis to a group of
experts who would be able to advise on specific

issues arising from developmentsin hazardousindustrial
operationsand to give their views, when asked, on

any case where the Executive felt the need for a

second opinion. | n addition, in the case of some very
large installations, particularly where something
approaching an integrated complex of industries was
involved, the Executive might need help and advice on
particular cases. From time to timeaso, a rea
differenceof opinion between the Unit and a company
wishing to pursuea particul ar activity might arise.

We bdievethat it would be an invaluable asset to the
Executiveif it were ableto refer such casesto an
independent body of experts. We therefore recommend
that there should be set up a permanent advisory
committeeto provide the Executive with a nationally
accepted body to which it could refer some of the
problems.

42 Even so wedo not think that the new Unit which
we propose can operate for all time on an ad hoc
basis though it may well have to fed itsway at the
beginning. We therefore bdievethat an attempt must
be made to digtil, from past and current experience,
criteriafor the assessment of particular plantsand
processes, not only to expedite the consideration of
proposals, but aso to ensureasfar as possible

that thereis a consistent approach to all plants.



Hazard assessment criteria

43 Experience will dictateto a degree how assessment

criteriaare to beformulated, and thisis a matter

to which we will return in the course of further

ddiberations. | n the meantime, we bdieve that there

are dready a number of important considerations

which provideinitia guiddines, for instance:

(a) the flow and dilution of toxic gases having regard
to density, temperature, weather and topography

(b) the toxicity of the materid at different concen-
trations

(¢) theflow and dilution of flammablegasesand the
form of possibleexplosions or deflagrations

(d) the response of surrounding structuresto shock
or flame

(e) thelikdy effectivenessof emergency procedures.

44 Enough isaready known to enable an estimate

to be made of the possible distribution of casuaties
which, after a major accident to an installation,

may range from less than 10 to over 1,000. Of course,
the upper part of thisrangeisimprobableasit requires
the unlikely combination of many independent

factors.

45 On the other hand, we are unhappy about the lack
of knowledgein some areas. We know thereis an
absence of basic data on the behaviour of massve
releases of toxic and flammable gases when they are
heavier or lighter than air. At an early stagein our
work we requested the Health and Safety Executiveto
st up experimentsto clarify the large areas of doubt
which exigt, so that the concept of limitation of
inventory and quantity in process could be used to
better effect, and to enable sophigticated adviceto be
given to local planning authoritiesin the matter

of developmentin the vicinity of notifiableinstallations.

We believe that thereis a continuing need for
research of this nature which should be pursued as
quickly as circumstancespermit. In making this
recommendation we fully appreciate that the research
needed may be expensive and difficult to conduct.

46 To further the acquisition of information known
to be available, we recommend that the Executive
should investigate the possibility of accessto data
banks on dangerous occurrences, both at home and
overseas. Thiswould provide data on toxic releases,
explosions, and cataclysmicfires.

47 We believethat the collection of information
within industry about what are best described as near
misses would also be of value, both to the Executive
and to the operators of plant. We havein mind such
events as significant excursions of temperature or
pressurein a plant, the reease of toxic or inflammable
liquid or gas on a significant scae, and any loss

of containment due to mechanical failure of the
pressure system. One way of achieving thiswould be by
amending the Dangerous Occurrences (Notification)

Regulations1947, but we are aware that making
thisa statutory duty might inhibit the supply of
information. The terms would need careful definition
and we would propose to investigate this concept and
make recommendationsin a later report.

List of natifiable installations

48 At thisstagein our discussions, we propose that
the followinglist should constitute notifiable
installations

(a) Installationsstoring or processing toxic material
where, if containment is lost, there can be an
emission of toxic gases or vapours equivalent in
effect to more than 10 tonnes of chlorine.

(b) Installations storing or processing flammable
materials where, if containment is lost, there can be
rapid emission of flammable gases or vapours of
more than 15 tonnes.

(c¢) Installationsstoring or processing materials which
areintrinsically unstable or of very high
exothermic reactivity where the total inventory is
more than 5 tonnes. Examples are ethylene oxide,
acetylenes, organic peroxides.

(d) Installationswith a large inventory of stored
pressure energy, typically process operationsat
100 bars or above using gas phase reactions.

(&) Installations storing or processing flammable
materials which have a flashpoint of less than
73°F (22-8°C) where the total inventory is more
than 10,000 tonnes.

(f) Installationsstoring or processing liquid oxygen
where the total inventory is more than 135 tonnes.

(9) Installations storing or processing ammonium
nitrate where the total inventory is more than
5,000 tonnes.

(h) Installationsstoring or processing materials which,
in afire, can cause an emission of toxic gases or
vapoursequivalent in effect to more than 10 tonnes
of chlorine.

Notes

() Thislist would apply to both exigting and proposed
installations.

(i) Installationincludesany outlet remote from the
storage or processing activity, where temporary
connectionsare provided.

(iii) The basis of the calculation of quantities should
be the total amount of materials that could be stored
and/or in process within the boundaries of an
installation.

(iv) We recognise the difficulties of applying some of
the criteriain thelist, for example the equivalent

in effect of other toxic materials with that of chlorine -
'the chlorine equivalent'.

Toxicity depends on a number of factorsand no
simple hard and fast rules can be laid down. The mode
of action depends not only on the nature of the
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chemical but upon the dose received and the time
scae of exposure. Strictly speaking the term

‘chlorine equivaent' can be given relevance only in
connectionwith dow, corrosiveirritant chemicas
having similar solubility in inhalation. Chemicas such
as sulphur dioxide, ammonia, acrolein and nitrogen
dioxide are all irritant yet have such different sites of
action and variableeffectsas to make even an
approximate calculation of a ‘chlorine equivalent'
difficult. The problem becomes even more difficult
when one considersthe potential toxicity of chemicals
such as carbon monoxide which are not predominantly
irritant. Mechanisms of toxicity are almost as varied
as the classes of chemicas which could be released.
Although we have not yet investigated in detail the
range and effects of potentially toxic chemicas

found in bulk quantities, we think that we will want to
focus our attention on those which causeimmediate
short-term effects, rather than those, for example
carcinogensor potent sensitizers, which cause long-term
effects. We expect to study the information that is
being gathered on an international basis.
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4 Ap
hazar

49 In the previous chapter we set out a method of
identifyingand notifying potentially hazardous
installations. We aso outlined a suggested procedure
and organisation for appraising the surveysand
assessments which must follow the notification of such
installations. We now consider in somewhat greater
depth the factors which influence or may be made to
influence safe operation of dl plants, but in particular
those plants which will emerge as mgjor hazard
installations by the application of the procedures
outlined in the previous chapter. These factorsrelate
not only to the arrangements to ensure safe operations
which must be made by a company, but also to

the procedures which may be necessary to enable the
Health and Safety Executive to ensure that the
company shouldersits responsibilitiesin a satisfactory
manner.

Accountability of management

50 In our consideration of the control of these hazards
we have concluded that the dominant factor is
management. We agree with the Robens Report that
two essential ingredientsin this respect are explicit
policy objectivesand effective organisation in which
individual responsibilities are clearly defined.
Management must manage the hazard and be ready

to account for its performanceat all times. It should be
made mandatory for a company which operatesor
proposes to operate an installation offering the

highest risk, to demonstrateto the Executivethat it has
the appropriate safety philosophy, the technical and
human resources(in particular competent and
experienced managers) and a sound management
system. The responsibility must be for management to
satisfy itself that its arrangements are adequate. Our
recommendationsfor legidation outlined in the
previous chapter should result in statutory respons-
ibility being laid on the company to do just that.

Methods of legal control

51 In comparing the methods of control provided

by the Health and Safety at Work etc Act 1974, we
believe that it is of fundamental importancethat no
method should be adopted which in any way dilutesthe
prime responsibility of management for the safety

of theinstallation. Nor should the requirement be
made too specific; otherwise compliancewould be
matched to specifics and the comprehensive control
which we require would be weakened. The obligation

lication of controls to major
Installations

should be to satisfy the Executive on the adequacy of
such matters as the management system, design,
operation and maintenance arrangements, rather

than on compliancewith a set of static and rigid rules.

52 The Robens Report commented that traditional
regulations . . . have an intrinsicrigidity, and their
details may be quickly overtaken by new technological
developments'™*. Given the current levd of technology
and rate of advance of modernindustry, we see no
prospect of adequate control being achieved

merdly by production of regulations of the traditional
type containing pecific requirements with which
compliance, but not necessarily safety, can be claimed.
Not only does this detailed approach conflict with

our view that management must manage, but such
detail, as pointed out by Robens, would rapidly
become out of date and, worst till, seem to providea
quite unwarranted sense of security. I n the previous
chapter we recommended the making of regulations

in a form which would require management to prepare
for the Health and Safety Executive, statements

of its assessment of the hazards of its undertakings
and how it controlsthem. Thisis nothing more than
askingit to jugtify the safety of the operation and the
installationin use or proposed. We regard this
type of regulation as "inductive’, sinceit requires
management to think out its own situation and
present its solution which must be to the satisfaction of
the Health and Safety Executive.

53 We support the Robens view that encouragement
should be given to the production of codes of practice.
There are many excdlent examples of these at

present in use in the industries with which we are
concerned, and we would expect the Executive to
foster and give every assistanceto the production and
adoption of such codes. We would also expect
management, in presentingits statement under the
types of regulationswe havein mind, to undertaketo
abide by the codes of practice specified. Management
should also be required to state where an existing
code of practice has not been followed and the
reasonsfor divergence; in some cases compliance may
not be essential but any aternativeshould haveto be
shown in writing to be no less effective.

54 Another form of statutory control is the

specific authorisation for prescribed activities which
isin effect a licensing system. There are many kinds of
licences: it is possible to licence people or organisa-
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tions, or more traditionaly the plants themsalves,

but the models we have considered in some detail are
those applied to nuclear installations and to drug
manufacture. The former isin many ways a specia
case, reflecting the particular kind of potential hazard,
novel technology and uncertainty associated with the
early stages of development of nuclear energy.

Thus we prefer the latter as a more appropriate model.
We have discussed at length the pros and cons of
licensing. Three disadvantages of licensing have been
put to us. Firstly, that it usualy calsfor considerable
technica manpower, both on the part of the Company
to prepare the detailed technical submissionsand

on the part of the regulating authority to examine
their validity. Secondly, any departure from the
conditions of a licence must be by permission of the
regulating authority in the form of a lega approval or
consent; this aso takes up manpower. Thirdly, the
system amost inevitably tends to transfer responsibility
from the Company to the regulating authority.

55 However, the advantage of a licence systemiisits
flexibility to match the controls to the individual
hazard. We can foresee a limited number of hazardous
processes which may have special problems of,

for example, novelty or depth of technology, large
inventories, high pressures or temperatures, plant
complexity or fast process response times, and/or
location. The standards of management and its safety
framework are likely to be crucial in these cases and
athough existing and proposed regulations, codes

of practice etc would still apply, we bdieve that they
may wdl prove inadequate on their own. I n such
cases we would recommend the use of some type of
licensing system: the application of the licence or
authorisation could, depending on the circumstances of
the case, be limited to a particular hazard, process

or area of operation and its management.

56 We have not put forward specific proposalsfor a
licensing procedure as we propose to consider this when
we have access to the further information supplied

as a result of our recommendationsin Chapter 3, which
should enable us to identify the types of installations
which might attract thisform of control. Any

system of licensingwill need to take into account the
planning considerationsmentioned in Chapter 5.

57 The needs which will have to be met, whether
they take the form of compliance with a formal

licence or whether they form part of the statement of
intent which a company will have to provide, arein
fact much the same. No-one should fed that he must
await any further proposalsfor controls of any

kind from this Committee before looking closdly at

his own prablemsin the light of the following
paragraphs which deal with various aspects of manage-
ment control.

Safety framework
58 Every company is obliged by the Health and

20

Safety at Work etc Act 1974 to show that the
management affords proper priority to safety and that
it has a safety policy and a comprehensiveplan to
ensure a high standard of safety throughout the life of
the installation. But in the specia circumstances

of major hazard installationswe think that the safety
plan, which should be a formal one, and subject to
joint consultation, should include among other things
the regulation of safety matters by company procedures,
the safety role of the design and development team,
the production management and the safety officer,
training for safety, measuresto foster awareness of
safety, and feedback of information on safety matters.

59 Important aspectsto be covered by procedures
include identification of hazards, control of maintenance
through clearance certificates, permitsto work etc,
control of modifications which may affect plant
integrity, emergency operating procedures, and control
of accessto theinstallation. We think that safety
documents covering both design and operation of the
installation are necessary. | n addition management
should have a proper system for auditing critical
safety features and the principle of independent
assessment should be used where appropriate.

Safety representatives

60 Safety representativeswill have a specid rdle to
play in magjor hazard installations because in addition
to their normal functionsas outlined in the consultative
document containing draft Safety Representatives and
Safety Committees Regulations, they will be expected
to take part actively in the formulation and application
of additional controls which we suggest - for

example safety audits and emergency procedures.

Recognition and surveillance of hazards

61 The progress of technology has made the very
important recognition of hazards more difficult;

in modern installationsit is not possibleto rely soldy
on visud inspection. On the other hand thereis

now available a whole range of techniques (hazard
screening of chemicals, checklists, operability studies,
safety audits, non-destructive testing and condition
monitoring) which may be applied to the different
stages of a project from research and devel opment to
operation. Management of mgjor hazard installations
will have to demonstrate that it possessesand uses

a selection of techniques appropriate to its particular
problems.

Operating and maintenance personne

62 We think that management should have to
demonstrate that the operators and maintenance staff
at a major hazard installation have sufficient training
to ensure a thorough understanding of the routine
work and its importance in maintaining plant safety. In
the case of operating instructionsfor the process
worker it isimportant that these are written carefully




so that they are easily understood, and that aspects of
the operation having vital safety implications and any
conseguent action are clearly indicated. Training

and retraining will be necessary to make sure the
operators do understand the instructions. Particular
attention should be paid to the need for all people
associated with the plant to be on the alert for unusual
conditionsor perturbationsin the operation of the
eguipment, and to take appropriate action in order

to preserve continuity of safe operation. It is considered
that a well-trained and alert team of employees moving
constantly around the plant provides the best means

of preventing threats to safety arising both from
technical failuresand from any unauthorised inter-
ference with the equipment. Thislatter point has an
added importancein relation to the general position on
national security at the present time.

63 Therarity of mgjor disasters tendsto breed
complacency and even a contempt for written
instructions. We believe that rules relevant to safety
must be everyday working rules and be seen as an
essentia part of day-to-day work practice. Rules,
designed to protect those who drew them up if
something goes wrong, are readily ignored in day-to-
day work. Where management lays down safety rules,
it must also ensure that they are carried out. We
believe that to thisend considerable formality is
essentid in relation to such matters as permits to work
and clearance certificates to enter vessals or plant
areas. |n order to keep strong control in the plant, the
level of authority for authorisations must be clearly
defined. Similarly the levd of authority for technical
approval for any plant modification must also be
clearly defined. To avoid the danger of systemsand
procedures being disregarded, there should be a
requirement for a periodic form of audit of them.

Pressuresystems

64 As mentioned in Chapter 2, containment is the
very essence of the problem of control of dangerous
materials, and therefore we regard the integrity of
pressure systems as of the highest importance. It is not
without value to consider that 100 or so years ago
steam boiler explosionswere common occurrencesand
exercised the public mind much in the way that

major hazards do at the present time. The fact that
this danger was brought largely under control resulted
from arrangementswhich ensured that steam boilers
were properly constructed and properly maintained. A
most important aspect of boiler legidationis that

it places upon the user the duty periodically to provide
evidence that his plant isin a sound and safe
condition; it puts no duty on the enforcing authority
to ingpect his plant. Thisis entirely in line with our
own thinking.

65 Scrutiny of incidents suggests that the outright
failure of properly designed, constructed, operated and
maintained pressure vessdsis rare, perhaps because

of the lessonslearned over many yearsfrom steam
bailer practice. It is pipework, vaves, pumps, etc
which are vulnerable and much more prone to failure.
Therefore we recommend that these as well as the
vessels themselves be treated as part of pressure
systemsin future legidation.

66 One of the basic aids to continued safe operation of
bailersis the periodicinternal examination, but such a
requirementis not easily extended to pressure systems
containing toxic or flammable materials. Obvioudy
there are difficulties: for example, the contents

are not so easily disposed of as from a boiler; they
must be transferred safely and held safely somewhere
s In addition, in spite of the thorough precautions
that must be taken before these vessels are opened

up and entered, some residual risk remainsand a
serious accident could result from a human error. We
think that thereis a need for the continuing develop-
ment and application of technigues whereby convincing
evidence can be obtained from outside the vessd

or pipe of the condition of the inner surface.

67 Though we are impressed by the improvement

in boiler safety achieved over many years by the
application of legal requirements and the applied
experience both of industry and the boiler ingpecting
agencies, we foresee difficultiesin applying legidation
designed for steam boilers or air receiversto

pressure systemsfor hazardous materials. Nevertheless
we do not think that the principle of periodic thorough
examination should be abandoned. We know of
companies which have written procedures for the
periodic examination and testing of pressure vessels and
systems which form part of the plant. The frequency
and type of examinationis decided according to

the characteristics and history of their vessdls. Thereis
aso the need to keep in line with international and
other standards. We bdieve that thereis urgent

need for further legidative provision, a development
envisaged in the Report of the Inquiry into the
Flixborough disaster, and we recommend that
‘inductive’ regulations for pressure systems be drawn
up for application to all notifiableinstallations. These
considerationsshould apply to al containment
systemsfor dangerous materials.

Exposuredf personnel

68 One of the most effective means of reducing the
accident toll is to reduce the number of people
exposed to risk. Management should limit the number
of peopleat any onetimein areas of high hazard to a
minimum consistent with safe operation. Thisis
important because the number of people can be quite
large when account is taken of operating personnel,
maintenanceand modification teams, contractors,
drivers, and visitors, with a possible doubling at shift
changeover.

Building congtruction
69 Management should have to ensure that on-site
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buildings have been located and designed with full
regard to their structural integrity and the safety of
their occupantsand of vital equipment in the event of
a major explosion, fire or escape of toxic material.
Such buildingscould be ranked accordingto their
siting needs, the underlying object being to ensure that
no building is any closer to a hazard area than

it hasto be having regard to its functions etc. Where
for example buildings housing vital equipment, and
control rooms have unavoidably to be sited in the
immediate hazard area, then this will call for special
attention to be paid to the nature of their construction.
Much information on the design of these buildings

is dready available and we are seeking the advice of
specidists. We intend to set down guiddinesfor
building constructionin a later report, but it might be
remarked in passing that brickwork is totally un-
suitablefor control rooms which could have to
withstand severe explosive effects. There is not much
doubt that such buildings should be single-storey

and of reinforced concrete construction with an
integral roof, but other forms of construction are being
examined and our interest may reved the need for
research to determine an ideal form of construction for
the situations we are considering. Window areas

too might wdl have to be severdly limited. The
quality of window glazingin any building, old or new,
should be reviewed to reduce drastically the potential
for injury or death from severe glass fragmentation.
Buildings should be designed to exclude toxic
atmospheresalthough the area potentialy involvedis
very great and a limiting definition of hazard area
would be required. The research we have requested
should yidd helpful information in this respect.

Exigting installations

70 Some of our recommendationsrelating to plant
and buildings can only be applied with difficulty

to exigting installations. We shall find, no doubt, that
in many respectsthe standard of safety precautions
dready prevailingin many responsibleindustrial
quarters is entirely satisfactory: in other respectswe may
find that our proposalsdemand higher standards.

I n some quarters the standards have been too low

and the fact that changes cannot be made overnight
does not make us ready to condone lower standards.
We therefore recommend that no new installation

or construction be permitted below any standard which
isset, and that existinginstallations be brought

up to an adequate standard with a degree of urgency
which would vary with the degree by which the existing
installation was sub-standard and the severity of the
hazard. In particular, any instalationin which large
quantities of flammable substances are maintained

as super-heated liquids, or as gases under considerable
pressure, or as refrigerated liquefied gases, or from
which considerable quantities of toxic substances could
be liberated, should receive early consideration.
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Further work

71 Clearly the implications of these proposals need to
be pursued in far more detail and we have aready
turned our attention to a number of particular
aspects e.g. such matters as the need for procedures
to identify hazards at all stages of a project, measures
designed to reduce hazard, methods of reliability
assessment and systems which assist the learning
process. We have a so studied the more specific
recommendations stemming from the report of the
Flixborough Court of Inquiry. We propose to develop
our thoughts on these topics in subsequent reports,
leaving thisfirst report to concentrate on our general
approach and the outline of a framework of control,
snceit seemsto usimportant for our thinking on
thisto be ventilated.




5 Panning controls

72 We now consider what planning controls should
be applied to the siting of a notifiableinstallation,

to any modification which would convert an existing
activity into a notifiableinstallation, and to any
development in the surroundingarea. It might be
argued that the siting of potentially hazardous
installationsshould be controlled by the Health and
Safety Executiveas part of their application of
comprehensive safety controlsin general, but we hold
very firmly to the view that siting of all industrial
developments should remain a matter for planning
authoritiesto determine since the safety implications,
however important, cannot be divorced from other
planning considerations.

73 Thetwo aspectsare clearly inter-rlated and it isa
matter for consideration whether they should be
formally linked to ensure that an approach on the

one side triggers off consideration of the other, i.e.
should an applicant for planning permission for
development involving an existing or proposed
notifiable installation be required to produce evidence
that he has satisfied the Executiveas to the acceptability
of his proposalsfrom their point of view?We can see
no positive gain from formally linking the two aspects
of control in this way. We understand however

that it is already the practice of some applicants to
pursue both aspects more or less simultaneously

and we commend this paralldl approach.

Planning decisons

74 1t isvita that planning authorities should reach
decisions on the basis of full information about the
hazards associated with proposalsfor new installations;
for changes at existing premises which involve the
introduction of or alteration to hazardous activities; or
or for devdlopmentsin their vicinity. Informal
arrangements already exist whereby local planning
authoritiesare asked, before granting planning
permissionfor developmentsinvolving certain specified
activities, to consult the Factory Inspectorate®

75 Theadvice provided by the Factory Inspectorate
may include recommendationsabout siting or lay

out of the plant in theinterestsof safety. These arrange-
ments provide a means whereby planning authorities
can obtain the best available advice on the technical

*Department of the Environment Circular 1/1972
Welsh Office Circular 3/72

Scottish Healthand Home Department Circular 58/72

implications of the proposed development, but there
is no guaranteethat they will aways seek such infor-
mation. We consider it absolutely essentid that

in any such case the planning authority should consult
the Executive and we therefore recommend that the
Town and Country Planning General Development
Order should be amended so as to providethat on

al applicationsinvolving, affecting, or affected by a
notifiableinstallation, local planning authorities
should be required to consult the Executive. It will be
equally essentia that the Executive's advice should
bein aform appropriate to planning authoritieswho
do not themsalves possess the necessary expertise.

We therefore consider that it would be helpful to
planning authoritiesif the advice from the Executive
included a grading of the hazard potentia involved
according to some numerical system of classification,
with the main part of the advice comprisinga narrative
assessment. We proposeto develop this systemin

our subsequent deliberations. We shall also consider
whether it would be possible to make this advice
more generaly disseminated.

76 The hazard potentia will largely determinethe
extent of the area around a notifiableingtallation
within which Health and Safety Executive advice
should be sought on proposed developments. Topo-
graphic, atmospheric and demographic factors

must also be taken into account. We consider that
some general adviceto planning authoritieswould also
be beneficid even if it merdly listed desirable genera
objectivesin regard to the siting of new installations. So
much depends on the precise nature of the development
concerned, and on the actual features of the proposed
location, that it would be wrong to lay down any

hard and fast rules, and it will be necessary to give
further considerationto the safety factorswhich such
general advice should cover.

77 We have considered the remote possibility that in
someinstancesa loca planningauthority may not

fed inclined, for a variety of reasons, to follow the
advice of the Executive on particular applications

for potentially hazardous developments or other
developmentswithin their vicinity. We therefore
recommend that the advice given by the Executive

to the local planningauthority should be copied to the
appropriate Regional Office of the Department of

the Environment or the Welsh or Scottish Offices This
will ensure that these planning Departmentsare

kept informed of safety factorsin all proposed
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developmentsinvolving potentially hazardous
installationsso that 'cal-in' action may be considered.
If the Executive consider that a particular application
could involve unacceptable risks, they should, when
giving their advice, request the local planning authority
specificaly to refer back to them if the authority are
minded to grant permission. The Executive would then
be able to make representationsto the appropriate
planning Department that the application in question
should be called in for decision.

Developmentsaffecting notifiableinstallations

78 After determining the siting and considering the
hazard potential of a notifiableinstallation, local
planning authorities have the continuing task of
keeping a close watch on proposed developments
nearby so as not to permit incompatible types of
development. We also consider that the Executive
should adviselocal planning authorities, and the
Government Departments concerned with planning, of
the location of al exigting notifiableinstallationsin
their area so that they may, if necessary, review their
planning policies.

79 Hazard potential can of course extend across
local authority boundaries. Under the arrangements
aready mentioned local planning authoritiesare
reguested to inform neighbouring authorities about
installations, close to those authorities, which

may present potential hazards. This ensuresthat they
are not overlooked when development applicationsin
the area are being considered and adviceis sought
from the Executive. We consider that the notification of
neighbouring authorities in these circumstances
should aso be made a mandatory requirement.

Changesin use

80 We have noted that planning control does not
apply in some variationsin industrial processes

which may introduce an additional degree of hazard at
exiginginstalations. Thisis becauseit is only materia
changesin the use of land which constitute develop-
ment requiring planning permission. I n planning

terms the question of what is a material change

of useis both a matter of fact and degree and always
depends both upon the particular facts and the
circumstances of each case. Some changes of process
might, in certain circumstances, be held to constitute a
material change of use of the premises as a whole

for planning purposes, but many of the changeswhich
take placein afactory or plant (including such

things as increasesin the scale of intensity of operations)
are unlikely of themsdlvesto involve a material
changein the use of the land. The Town and Country
Planning (Use Classes) Order 1972 groups together

in classes those uses of 1and which have similar
planning implications, and provides that a changefrom
one use to another use within the same use class does
not involve devel opment requiring planning permission.
The Use Classes Order does not specify what is or
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is not a material change in use - changesfrom

one class to another or even to a use not mentioned
in the Order (of which there are many) may not
necessarily be material changesin the use of the land.
To amend the Use Classes Order, for example by
singling out certain types of industrial processes

into use classes of their own, would not necessarily
mean that changesinvolving such processes would need
planning permission since they still might not involve
material changes of use. We proposeto investigate
whether controls over variationsin processes which
introduce or increase the degree of hazard at existing
installations could be achieved through the planning
system and if so, whether it would be useful to
provide thesein addition to the controls envisaged in
Chapter 3.

Compensation

81 The practical application of restrictive planning
control to areas around potentially hazardous
installationsmay wel involvethe local planning
authority in having to meet claims for compensation.
Whileit is generaly the case that a refusa of planning
permission does not give rise to financial compensation,
in some circumstancesthe local planning authority

can become liable to pay compensation, for example
when permissionis refused for development which

is normally alowed by the General Development Order
(followinga direction under Article 4 of the GDO
which removes the general permission granted by the
GDO for certain types of development) or when
existing permissionsare revoked or modified or
existing uses discontinued. Also there are financia
considerationswhen a refusal leads to a purchase
notice being served, which, if accepted or confirmed,
would oblige the local authority to buy theland in
question from the owner on the grounds that it

had becomeincapable of reasonably beneficia use.
Although much depends upon the circumstances of the
particular case the sums involved could be substantial
- possibly running into millions of poundsin the
case of revocation of an existing permission for large
industrial developmentsand even larger sumsin the
case of discontinuanceof existinginstallations.

82 Weforeseethat these compensation considerations
are likely to present much greater difficultiesat
existing hazardous installationsthan for new
installations. In the vicinity of many existinginstalla
tions there are bound to be established uses of land or
as yet unexercised permitted extensions of such uses
under the GDO which might no longer be considered
as compatiblewith the hazardousinstallation. The
problemsarising at existing installationsmay be
further complicated by the fact that somelarge
industrial complexes contain a number of separate
plants which may or may not be hazardous. There may
also be not just one potentially hazardous process

but several (which may or may not be inter-rel ated)
and each may need to be subject to an appropriate,




possibly differing, level of control.

83 Moreover it should not be assumed that because
a hazardous processis being carried on in some part
of a site the whole site should be classfied as hazardous.
Each installation will need individual consideration
and appropriate treatment. Any action under planning
powers to close down such existing uses or to

revoke unexercised permissionswould involve the
payment of considerable sums in compensation. We
have given a good deal of thought to these compensa
tion questionsand consider that the practical issues
involved are of such difficulty of applicationand
importance that we propose to consult the Department
of the Environment further on these matters.

84 The problems associated with proposed new
installationsshould be easier to deal with because there
is the opportunity to consider at the outset al the
guestions concerning siting and compatibility with
exigting uses of land. The implications of the

possible need to prevent incompatible types of
development from encroaching in the future upon a
hazardousinstallation would also be recognised at the
outset. We suggest that local planning authorities
should be reminded of their power to negotiate
agreements with the applicantsfor hazardous
installationswhere appropriate. Such agreements might
provide that the operator obtains control over the use
of surrounding land; or indemnifiesthe local

authority in the event of their having to pay compensa-
tion as a result of any planning action they might

take to safeguard the area around a hazardous
installation, or of their having to meet the costs of a
purchase notice.
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6 Conclusons and recommendations

Notifiable | nstallations

85 Occupiersof certain types of installations (described
at para 48) should be required to send to the

Health and Safety Executive specified details of their
activities. This requirement will apply both to proposed
and exigting installationsincluding those where a
proposal to make changes would bring an installation
within the notifiable list. This should be made the
subject of regulationsto be brought into forceas

soon as possible (para 26).

86 Such installations should be described as
'natifiable installations' (para 27).

87 Notification should be accompanied by a survey
of the hazard potential of the activity and the company
should also inform the Executive of the procedures
and methods which have been or will be adopted to
deal with the hazards. The requirement for a hazard
survey should be made a statutory duty in the
'notification regulations recommended in para 26
(para 29).

88 Insomecasesand particularly in those offering
the highest risks or involving novel or rapidly
changing technologies, a more el aborate assessment
will be called for by the Executive following their study
of theinitial survey (para 31).

89 The request for this type of assessment will again
have to be supported by legidation and we therefore
recommend that the regul ationswe have proposed
should include a requirement that when asked by the
Executive, the company shall provideit (para 32).

90 Inthe period before further guidance can be
promulgated in later reports, in codes of practice,
or in regulations, the controls exercised under the
exigting legidation by Inspectorsin the fidld must
continue to operate as at present (para 33).

91 Therewill remain some installations offering the
highest risks and representing the major hazards
with which we are principally concerned. These will
need some kind of specific intervention (para 35).

92 Therewill be a need within the Executive for very
specidised and detailed knowledge of the process
industry, and its resources must therefore be
strengthened by attracting to its ranks highly qualified,
trained and experienced people. We strongly
recommend that a new unit be set up within the Major
Hazards Branch specifically to scrutinise the surveys
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and assessmentsforwarded by companies (para 37).

93 The Executive should be able to call on outside
help when it needsit (para 39).

94 We recommend that a permanent advisory
committee should be set up to provide the Executive
with a nationally accepted body to which it could
refer some of the problems arising from devel opments
in hazardous industrial operations especidly in
complex cases where a second opinion would be
useful (para 41).

95 On the basis of past and current experience,
criteriashould be formulated for the assessment of
particular plants and processes (para 42).

9% Research should be conducted as quickly as
circumstances permit into the behaviour of massive
releases of toxic and flammable gases, when they are
heavier or lighter than air, to assist in assessing hazard
potential (para 45).

97 We recommend that the Executive should investi-
gate the possibility of accessto data banks on
dangerous occurrences (para 46).

Application of controlsto mgjor hazard installations

98 A company which wishesto operate a major
hazard installation will have to demonstrate to the
Executive that it has the appropriate safety philosophy,
the technical and human resources, and a sound
management system (para 50).

99 No method of lega control should be adopted
which in any way dilutesthe prime responsibility
of management for the safety of theinstallation
(para 51).

100 We support the Robens view that the production
of codes of practice should be encouraged and we
would expect the Executive to foster and give every
assistance to the production and adoption of such
codes (para 53).

101 Sometype of licensing system will be necessary
for alimited number of major hazard installations

(para 55).

102 In the special circumstances of major hazard
installations the safety plan should be a formal one, and
subject to joint consultation, and management should
have a proper system for auditing critical safety
features (para 58).




103 Safety representativeswill have a specid role to
play in mgjor hazard installations (para 60).

104 Management of major hazard installationswill
haveto demonstrate that it possessesand usesa
selection of techniquesfor the recognition and
surveillance of hazards, appropriate to its particular
problems (para 61).

105 Management should also have to demonstrate
that their workforce has sufficient and on-going
training (para 62).

106 Rulesrelevant to safety must be everyday
working rules and be seen as an essential part of day to
day work practice (para 63).

107 Ascontainment is the very essence of the problem
of control of dangerous materials, the integrity of
pressure systemsis of the highest importance (para 64).

108 Pipework, vaves, pumps etc are more vulnerable
and more prone to failure than properly designed
constructed, operated and maintained pressure vessals
and we recommend that they as well as the vessdls
themsalves be treated as part of pressure sysemsin
future legidation (para 65).

109 Thereisa need for the continuing devel opment
and application of techniques whereby convincing
evidence can be obtained, from outside the vessd or
pipe, of the condition of the inner surface (para 66).

110 We recommend that ‘inductive’ regulationsfor
pressure systems be drawn up as a matter of urgency for
applicationto al notifiableinstallations. These
considerationsshould apply to al containment systems
for dangerous materials(para 67).

111 Management should limit the number of people
at any onetimein areas of high hazard to a minimum
consistent with safe operation (para 68).

112 Management should have to ensure that on-site
buildings have been located and designed with full
regard to their structural integrity and the safety

of the occupants, in the event of a major explosion,
fire, or escape of toxic material (para 69).

113 We recommend that no new installation or
construction should be permitted below any standard
which is set, and, that existing installationsshould be
brought up to an adequate standard with a degree

of urgency which would vary with the degree by which
the exigting installation was sub-standard and the
severity of the hazard (para 70).

Planning controls

114 The siting of al industrial developmentsshould
remain a matter for planning authorities to determine
since the safety implications cannot be divorced from
other planning considerations(para 72).

115 We recommend that on all applicationsfor
developmentsinvolving, affecting or affected by a

notifiableinstallation, loca planning authorities
should be required to consult the Executive (para 74).

116 General advice about the siting of new
installationswould aso be beneficia to planning
authorities (para 76).

117 We recommend that the advice given by the
Executive to the local planning authority should

be copied to the appropriate Regional Office of
Department of the Environment, or to the Welsh or
Scottish Offices (para 77).

118 The Executive should adviseloca planning
authorities, and the Government Departments
concerned with planning, of the location of al existing
notifiable installations(para 78).

119 Notification by local planning authoritiesto
neighbouring authorities of notifiableinstallationsclose
to those authorities should also be made a mandatory
requirement (para 79).

120 We proposeto investigate whether controls over
variationsin processes which introduce or increase
the degree of hazard at existing installations, could be
achieved through the planning system (para 80).

121 The practical issues of compensation arising

from action under planning powersto close down
exigting installationsor parts thereof, or to revoke
unexercised planning permissionsare of such

difficulty of application and importance that we propose
to consult the Department of the Environment further
on these matters (para 82).

122 Local planning authorities should be reminded
of their powersto negotiate agreements with
applicantsfor hazardous installations where appro-
priate (para 84).
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