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1.0 Introduction 
 
1.1 This paper sets out the issues which Falkirk Council has to address in ensuring that 

appropriate and adequate separation is maintained between hazardous installations 
and the land uses of nearby developments. The proximity of Major Hazard sites to 
many of the areas considered for development has already been recognised both in 
the Falkirk Council Structure Plan and the Consultative Draft Falkirk Council Local 
Plan. There are 10 top tier COMAH (Control Of Major Accident Hazards) sites within 
the Falkirk Council area, together with four Major Hazard pipelines, all of which 
impact on developments in their vicinity. 

 
1.2 It is the policy of the Health and Safety Executive (HSE) to set Consultation Distances 

(CDs) around Major Hazard sites. These CDs encompass areas within which further 
development needs to be carefully scrutinised to ensure that it is compatible with the 
risk level, and that the numbers of people exposed to the hazards are kept to a 
minimum. HSE provides advice to Local Authorities on whether specified types of 
development should be allowed, on the basis of risk within the CDs defined. 
Ultimately, however, the Council decide whether to grant planning permission, 
weighing up all the relevant factors including risk, amenity, socio-economic benefits 
etc. 

 
1.3 This document describes the Legislative Requirements (Section 2) and the role which 

HSE plays in ensuring that planning constraints are correctly and adequately applied 
(Section 3). It is known that there are some uncertainties in setting the planning 
zones (defined in paragraph 3.2), and these are discussed in Section 4. The 
implications for Falkirk Council are set out in Section 5, and conclusions are provided 
in Section 6. 

 
1.4 Much of the discussion in this document relates to highly technical issues. In order to 

aid understanding, explanations are provided where necessary. In addition, a 
Glossary is included in Section 7 where commonly used terms are defined and 
described. A Bibliography is also provided to allow further background reading if 
required. 

 
 
2.0 Legislative Requirements 
 
2.1 The growth of the chemical industry throughout the world over the last 50-60 years 

has brought many benefits, including new materials and products, and improved 
overall quality of life. The installations within which many of these materials and 
products are manufactured have grown over the years, in many cases alongside the 
communities which provided their labour. The hazards associated with such 
installations, which are frequently referred to as Major Hazard sites, have been 
recognised and are generally managed to high standards, such that accidents are 
rare, and major accidents – those which affect the population beyond the site 
boundary – are extremely rare. 

 
2.2 The way in which the chemical industry has developed has resulted in significant 

populations within an area which could be affected in the extremely unlikely event of 
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a major accident. It is clearly not feasible to remove all populations from such areas, 
but it is the policy of HSE to stabilise, and if possible reduce, such populations. 

 
2.3 In order to manage the risks presented by major hazards a risk hierarchy is used: 
 

*  Regulation and inspection on site (via the COMAH regulations, Safety Reports 
and HSE site inspections). 

 
* Control of developments within the vicinity of the site to limit the consequence in 

the unlikely event of an accident (via Local Authority planning consents). 
 
*    On and off site emergency planning (via co-operation between site operators and 

the Local Authority).  
 

2.4 Major Hazards legislation within the UK enacts the requirements of the Seveso II 
Directive (Council Directive 96/82/EC of 9 December 1996), recently amended by 
2003/105/EC.  Article 12 of this Directive states that local planning authorities, such 
as Falkirk Council, should 

 
“… ensure that their land use and or other relevant policies and the procedures for 
implementing those policies take account of the need, in the long term, to maintain 
appropriate distances between establishments covered by this Directive and 
residential areas, buildings and areas of public use, major transport routes as far as 
possible, recreational areas and areas of particular natural sensitivity or interest, and, 
in the case of existing establishments, of the need for additional technical measures 
in accordance with Article 5 so as not to increase the risks to people.” 

 
2.5 This European requirement has amended domestic legislation, such that Regulation 

7 of the Structure and Local Plans (Scotland) Regulations 1983 states, in relation to 
matters to be contained in a structure plan, that: 

 
In preparing a structure plan, a planning authority shall, in addition to any other 
matters which they are required to have regard to, have regard to- 

 
(a) the objectives of preventing major accidents and limiting the consequences of 

such accidents; and 
(b) the need- 

(i) in the long term, to maintain appropriate distances between 
establishments and residential areas, areas of public use and areas 
of particular natural sensitivity or interest; and 

(ii) in the case of existing establishments, for additional technical 
measures in accordance with Article 5 of the Directive so as not to 
increase the risks to people. 

  
 Furthermore, Regulation 25 is similarly worded, and requires that the above 

considerations should also apply in relation to matters to be contained in a local plan. 
2.6 Policy ECON.8 ‘Petrochemical and Chemical Industries’ (paragraphs 3.33 and 3.34) 

in the Falkirk Council Structure Plan deals with these matters, noting that a ‘careful 
balance needs to be struck between maximising the economic benefits of the 
chemical companies in Grangemouth and minimising the constraints imposed’. In 
addition, paragraphs 2.13, 2.41 and Policy ECON.2 (5) in the Falkirk Council 
Structure Plan also deal with land use planning issues. 

 
2.7       Proposals for new development require planning permission which Falkirk Council, as 

the local planning authority, has to determine in accordance with the Town and 
Country Planning (Scotland) Act 1997 and associated regulations. Falkirk Council is 
also the Hazardous Substance Authority, such that companies who wish to store 
defined hazardous substances have to obtain permission from the Council. However, 
when these regulations were introduced in 1993 and amended in 2000, companies 
who had existing inventories of hazardous substances could claim deemed consent. 
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2.8    Falkirk Council is therefore faced with a situation where, for historical reasons, 

chemical complexes and nearby development are co-located in a way that would not 
be considered advisable by today’s standards.  This sets a rather different context in 
which Falkirk Council has to interpret HSE’s Land Use Planning advice (see 
paragraph 3.10) than would be the case for areas which did not have a high level of 
development.  

 
2.9 It is noted that many major hazard sites in the UK may have worst case events which 

could theoretically cause harm to people at distances of 10 km or more, so that any 
new development within this maximum hazard range would necessarily imply a small 
increase in risk.  It is therefore not feasible for a council such as Falkirk to adopt a 
policy which requires no increase at all to the risk to the public, but rather a pragmatic 
decision must be taken as to what constitute ‘appropriate distances’ of separation 
between the Major Hazard sites and any further development. 

 
 
3.0 HSE’s Role and Approach 
 
3.1 HSE is responsible for regulating the risks to workers and to the public arising from 

the hazards associated with work activities. Whilst the primary means of regulation is 
within the installation which produces the hazard, there are also opportunities for 
minimising the off-site consequences of any accident, through both land use planning 
and emergency response provision. This hierarchy of control has been described in 
paragraph 2.3. 

 
3.2 Part of the regulation of Major Hazard risks is also achieved through the Hazardous 

Substances Consent (HSC) system. This requires sites handling or storing significant 
quantities of dangerous substances to notify the Local Authority via the consent. The 
information provided in the HSC is then used by HSE to set planning zones, as noted 
in the following paragraphs. 

 
3.3 The HSE’s role and approach in land use planning has been widely documented, 

including recent information at http://www.hse.gov.uk/landuseplanning/index.htm. The 
HSE are responsible for setting a Consultation Distance (CD) around all major hazard 
sites and pipelines, and in some cases have subdivided the area covered by the CD 
into Inner, Middle and Outer Zones, with the CD corresponding to the outer edge of 
the Outer Zone. This information is generally presented as a map around the Major 
Hazard site showing the three planning zones (known as a ‘3 zone map’).  In the 
remainder of this Technical Report, the term ‘planning zones’ is used to designate the 
Inner Zone, Middle Zone and  Outer Zone within the Consultation Distance of a 
hazardous installation; they are often referred to by HSE as LUP (Land Use Planning) 
zones. 

 
3.4 The HSE is also a statutory consultee for any proposed developments within the 

Consultation Distance (CD) of a major hazard site, and will inform the Council as to 
whether or not they advise against the development on the grounds of safety. 

 
3.5 HSE have developed a well respected and robust methodology for determining the 

extent of the CD and planning zones in the vicinity of major hazard sites and pipelines.  
The HSE assessment is generally based on information provided by site operators in 
their Hazardous Substances Consent applications, or on the information provided by 
pipeline operators under the Pipeline Safety Regulations.  However, in some cases, 
HSE may take account of site specific factors, or risk reduction measures which have 
been volunteered by the operator. 

 
3.6 In some cases (principally for flammables) the extent of the planning zones is based 

on the distances to specified levels of harm for a defined worst case event.  In other 
cases (principally for toxic risk) the extent of the planning zones is based on a 
quantified assessment of the risks. These risks are generally quoted in units of 
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chances per million (cpm) per year of an individual receiving a ‘Dangerous Dose’ of 
the agent of harm. The definition of Dangerous Dose is given in the Glossary but it is 
noted here that receipt of a Dangerous Dose only implies a low probability (typically a 
few percent) of death. By comparison, the annual risk of death from all types of 
accident is around 250cpm and the risk of death from industrial accidents is 8cpm 
averaged over all workplaces, and 59cpm in the construction industry. 

 
3.7 For sites where the toxic risks are most significant, the Inner, Middle and Outer Zones 

are set at distances corresponding to risk levels of 10, 1 and 0.3 cpm of receiving a 
dangerous dose. For sites where thermal radiation hazards dominate, such as tank 
farms containing flammable liquid or LPG storage, the zones are generally set at 
1800, 1000 and 500 tdu, where a tdu is a thermal dose unit which combines both 
thermal radiation and exposure duration. 1800 tdu represents a level at which there is 
a Significant Likelihood of Death. 1000 and 500 tdu are considered to be 
approximately equivalent to Dangerous Dose for normal and vulnerable populations 
respectively. Similarly, for sites where the blast from potential explosions is 
considered to be the most significant factor, the 3 zones are generally set at 
distances corresponding to overpressures of 600, 140 and 70 mbar. 600 mbar is 
deemed to produce almost total demolition of buildings and a very high probability of 
death for building occupants. At 140mbar, taken to be the HSE dangerous dose, 
some structural damage will occur which might lead to some fatalities amongst 
building occupants. At 70 mbar, structural damage is very unlikely, although minor 
damage may occur, and below this level it is assumed that there will be no fatalities, 
even amongst vulnerable populations. If a site has a variety of hazards, then it is 
possible that some planning zones will be hazard based, whilst others are risk based, 
and the resulting planning zones are then superimposed. 

 
3.8 In order to avoid the need for HSE specialists to be consulted on every planning 

application within the Consultation Distance (CD), the HSE have codified their advice 
in a system known as PADHI (Planning Advice for Developments near Hazardous 
Installations).  This system uses the following decision matrix, together with the 3 
zone map, to determine whether a particular development application should be 
advised against by HSE on the grounds of safety. 

 
3.9 Decision Matrix for Land Use Planning 
 
Level of 
Sensitivity 

Description (Note 1) Inner Zone 
(>10-5/year) 

Middle Zone 
(10-5 to 10-6/year) 

Outer Zone 
(10-6 to 3x10-7/year) 

Level 1 People at work, parking  Don’t Advise Against Don’t Advise Against Don’t Advise Against 

Level 2 Developments for use by 
the general public Advise Against Don’t Advise Against Don’t Advise Against 

Level 3 Developments for use by 
vulnerable people Advise Against Advise Against Don’t Advise Against 

Level 4 Very large and sensitive 
developments Advise Against Advise Against Advise Against 

Note 1 See http://www.hse.gov.uk/landuseplanning/padhi.pdf for more detailed definitions of Sensitivity Levels and 
other details of the PADHI approach. 

3.10 The background documentation for PADHI gives several pages of detailed definitions 
for the various sensitivity categories. It is not appropriate to reproduce these here in 
full, but extended explanations of the categories are provided below, with some 
examples which are pertinent to potential developments in Falkirk. 
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 Level 1  Based on normal working population 
 

- Offices or factories with less than 100 occupants 
- Car parks 
- 1 or 2 housing units 
- Single carriageway roads 
- Railways 
 
Level 2    Based on the general public at home and involved in normal activities 
 
- Small housing developments (up to 30 units at a density of less than 40 per 

hectare) 
- Medium retail developments (up to 5000m² floor area) 
- Hotels up to 100 beds 
- Motorways and dual carriageways 
- Outdoor developments with less than 100 people  
 
Level 3  Based on vulnerable members of the public 
 
- Hospitals, old people’s homes and sheltered housing covering less than 

0.25 hectares 
- Schools covering less than 1.4 hectares 
- Large retail developments (more than 5000m² floor area) 
- Open air developments for between 100 and 1000 people 
 
Level 4    Large examples of Level 3 and large outdoor examples of Level 2 
 
- Large residential and 24 hour care premises (covering more than 0.25 hectares) 
- Large schools and day care centres (covering more than 1.4 hectares) 
- Large sports stadia (more than 1000 people present) 
- Theme parks 

 
 Based on the above definitions, the following development examples would fall into 

the sensitivity levels noted: 
 

• Large retail development – Level 3 
This would therefore be allowed in the Outer Zone 
 

• Football stadium – Level 4 
This would not be allowed within the Consultation Distance 
 

• Medium density small housing development – Level 2 
This would be allowed anywhere except within the Inner Zone 

 
 
4.0 Difficulties in Defining Planning Zones 
 
4.1 Background 
 
4.1.1 HSE set the Inner, Middle and Outer Zones for planning purposes, as noted in 

paragraph 3.3. Some planning zones are set using a risk-based approach (e.g. 
chlorine or other toxic substances), and in such cases, a Quantified Risk Assessment 
is undertaken, which allows consideration of both event consequences and event 
frequencies.  Others (mostly cases where fire or explosion dominates), use a hazard-
based approach, where it is considered that a fairly well-defined worst case event is 
possible, and the zones are set based on the harm levels associated with that event. 
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• Use of generic exemplars rather than named substances 
• Conservative harm criteria 
• Not taking actual site details into account (simply using HSC application) 
• Not taking account of risk reduction measures adopted by the operator 

 
5.8 Experience has shown that, in many cases, one or more of the above issues may be 

relevant, but it is impossible to predict which issues will be significant until a QRA has 
been undertaken. It is noted that HSE usually deliberately does not take site specific 
features into account as this would require too much effort in terms of scarce HSE 
resources. HSE policy is therefore to keep their assessment simple, and hence to 
avoid introducing too many site specific factors in their risk assessments. 

 
5.9 In some cases, an independent QRA may arrive at very similar results to those 

predicted by HSE. However, the benefit of conducting the QRA is that the Council 
decision makers can be provided with a better understanding of the risks and how 
they arise, and how they are controlled, and possibly how they could be reduced (in 
terms of additional risk reduction measures). 

 
5.10 The HSE planning zones are based on the distances to particular risk or hazard 

criteria.  These criteria are well documented and widely applied.  However, Falkirk 
Council (like some other Councils and organisations) may decide that they wish to 
adopt less risk averse criteria. If this approach is adopted then it may be possible to 
arrive at different conclusions, whilst still adopting all other aspects of HSE’s analysis. 

 
5.11 Each Major Hazard site is subject to the COMAH regulations, under which it has to 

submit a Safety Report to HSE. This report sets out detailed site information relating 
to the hazardous materials, the operations undertaken, the control of the hazards and 
reduction of the risks. Each such report is required to provide information on the 
Extent and Severity of representative major accidents, and this information is used by 
the Council in ensuring that there is adequate provision for emergency response. 

 
5.12 A further significant part of the Safety Report is a demonstration, not only that the 

hazards are adequately managed, but also that the risks arising from them are 
reduced to a level which is ‘As Low As Reasonably Practicable’ (ALARP). Many 
operators have found that the most effective way to provide such a demonstration is 
through the use of a Quantified Risk Assessment (QRA) which provides estimates of 
the risk (generally the risk of fatality to individuals in the areas around the site). These 
are expressed as risk contours and could potentially be used to provide more realistic 
and site-specific planning zones. 

 
5.13 When a full Quantified Risk Assessment is undertaken, it is often the case that the 

output is also expressed in terms of Societal Risk. This is a measure of the potential 
of the activities at that site to harm a large number of people in a single accident, and 
a detailed definition is given in the Glossary. Where such information is provided in a 
Safety Report, it could be useful in informing the decisions which the Council has to 
make on planning issues within the Consultation Distance. 

 
5.14 It is noted that the PADHI decision matrix allows certain developments right up to the 

site boundary, such as small scale office developments, whereas sensitive 
developments would be advised against throughout the CD.  It is possible that 
optimum use can be made of available land by ensuring that the various elements of 
each development are appropriate to the planning zones within which they lie. 

 
5.15 If a development straddles several planning zones, then it is deemed to lie fully within 

the innermost zone covered, provided this includes at least 10% of the development.  
It may therefore be possible to arrange developments into smaller elements which 
respect the planning zone boundaries, and which HSE would therefore not advise 
against.  Prior knowledge of the planning zone boundaries should enable planners to 
optimise the use of the available land. 
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5.16 The assessment of whether the benefits associated with a development outweigh the 
safety risks will always be a political decision, for which numerical criteria are unlikely 
to provide a complete understanding. However, the key point is that the decision 
makers should have available to them comprehensive assessments of the risks and 
benefits (both of which may be quantified to a greater or lesser extent) before 
reaching a considered decision. Unless this approach is adopted, the Council will be 
open to criticism in the event of an incident. For example, it is noted in HSE’s 1989 
document on Land Use Planning that: 

 
Even if ‘substantial risk’ advice is given, it is still open to the planning authority to 
grant permission, if there are very strong points in favour of the development. In such 
cases HSE would wish to meet the planning authority to explain the risk in more detail. 
This enables an indication to be given of how the risk compares to the limit, and to 
allow more advice to be given on the meaning of a particular level of risk. 

 
5.17 The most recent HSE thinking, as expressed in the document ‘Reducing Risks, 

Protecting People’ (known as R2P2) indicates that risk assessment is an essential 
ingredient to decision making, and that HSE, when providing their advice, only deal 
with risk issues. HSE state that they use a risk assessment essentially as a tool to 
inform their decisions by assisting in their understanding of the nature and degree of 
risk. 

 
5.18 Falkirk Council will therefore give due weight to HSE’s land use planning advice, as 

encapsulated in the PADHI methodology. However, the Council will also take into 
account any site specific information relevant to the hazard, and the extent to which a 
proposal may achieve regeneration benefits which can not be secured by other 
means. 

 
 
6.0 Conclusions 
 
6.1 The chemical companies in Grangemouth have developed alongside housing and 

other land uses, and continue to be of major economic importance, both locally and 
nationally. They are heavily regulated to ensure that the risks are managed, but their 
presence does impose some restrictions on development in areas included within 
their Consultation Distances. Current HSE policy on Land Use Planning potentially 
imposes some quite severe restrictions on the nature of acceptable development over 
all of Grangemouth, over some of Bo’ness, and over the north east of Falkirk. 

 
6.2 Falkirk is not unique in having a significant accumulation of Major Hazard industries 

and hence the potential for severe planning restrictions. In particular, Halton, which 
covers the Mersey Estuary just upstream of Liverpool, contains many of the former 
ICI chemical works. The potential for restricting development which these represent 
has been alleviated to some extent by the pro-active approach of Halton Borough 
Council in developing their own planning assessment guidelines which use risk 
criteria which they considered to be more appropriate than those used by HSE. 

 
6.3 Many areas of the Falkirk Council region are in need of regeneration. The effects of 

the recent COMAH regulations, whose aim is to improve the safety of major hazard 
sites, together with use of limited information from Hazardous Substances Consent 
submissions, has been that HSE has extended CDs, hence increasing the restrictions 
on development on many of the areas which particularly need regeneration. 

 
6.4 In seeking to ensure that development can proceed in these areas, it is necessary not 

only to use the advice offered by the HSE, but also to understand its basis and 
uncertainties. The nature of the risk criteria used by HSE in setting the planning 
zones has to be fully understood in order to ensure that the risks so calculated can be 
compared with other risks which society accepts on an equitable basis. It is also 
noted that the issue of risk and safety is only one piece of information which informs 
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the decision-making process, and there may be valid grounds for giving greater 
weight to other factors such as socio-economic benefit. 

 
6.5 The planning zones produced by HSE are not fixed, in the sense that alternative 

assumptions or methodologies could be used to derive other sets of planning zones 
which could equally well be used within the decision making process. In particular, it 
is noted that minor changes to the information provided in the Hazardous Substances 
Consent can result in major changes to the planning zones. Furthermore, different 
approaches to the incorporation of site specific factors or the use of different risk 
criteria (e.g. relating to risk of death rather than risk of receiving a Dangerous Dose) 
can give different pictures of the risk, and may modify the way the risk is viewed in 
the final planning decision. 

 
6.6 The use of planning restrictions is just one way of reducing the overall risk from the 

Major Hazard sites. Where there is no pressure for development of land within the 
CDs, this may be the simplest and most efficient method of risk control. However, if it 
is decided to develop within the planning zones, the Council should not only ensure 
that the general public understands the risks to which they are exposed, but the 
Council should also use this as an opportunity to liaise closely with the Major Hazard 
sites to ensure that on-going programmes of overall risk reduction are developed and 
progressed. This would in fact build upon the ALARP demonstrations which are 
already part of COMAH Safety Reports, and should reduce risk both on and off site. 

 
6.7 It is therefore recommended that Falkirk Council should take account of the issues 

raised in this document in their approach to planning advice within the Consultation 
Distances. One of the key requirements when liaising with HSE on risk issues would 
be a full discussion of the nature and meaning of the risk values calculated, and the 
demonstration that appropriate criteria, which can be understood and accepted by the 
general public, have been set. 
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7.0 Glossary  
 
7.1 Introduction  
 
7.1.1 This section draws heavily on a booklet on nomenclature published by the Institution 

of Chemical Engineers (I Chem E). Other sources include the Royal Society Study 
Group (RSSG) on risk assessment, and the reports of the Advisory Committee on 
Major Hazards. 

 
7.1.2 There is a broad measure of agreement between the sources listed above and usage 

in industries such as nuclear energy, where the terms are used in a physical science 
or engineering context. However, certain important terms are used differently in other 
contexts. An obvious example is ‘risk assessment’, which relates to a process of 
analysis and calculation of postulated accidents in the major hazard industries, but to 
a process of deduction of no-effect levels in toxicology, or a derivation of financial 
liability in insurance.  
 

7.1.3 This section gives common acronyms, and covers the following terms: hazard, major 
hazard, risk, individual risk, societal risk, risk assessment, uncertainty, pessimistic, 
best estimate. Each term is defined and briefly discussed in Sections 7.3 – 7.10; short 
definitions of some other terms used in this document are given in Section 7.11. 

 
7.2 Acronyms 

 
ALARP - As Low As Reasonably Practicable 
CD - Consultation Distance 
COMAH - Control Of Major Accident Hazards 
cpm - chances per million 
HAZID - Hazard Identification 
HSC - Hazardous Substances Consent 
HSE - Health and Safety Executive 
LUP - Land Use Planning 
MH - Major Hazard 
PADHI - Planning Advice for Developments near Hazardous Installations 
QRA - Quantified Risk Assessment 
SLOD - Significant Likelihood Of Death 
SMS - Safety Management System 

 
7.3 Hazard 
 
7.3.1 A physical situation with a potential for human injury, damage to property, damage to 

the environment or some combination of these. 
 
7.3.2 It is usually necessary to specify ‘hazard of what and to whom’. The size of the 

potential incident may be quantified, e.g. maximum foreseeable number of serious 
casualties. The crucial point to note here is that hazard is a potential to cause harm. 
The likelihood of that potential being realised should not be read into any statement 
which deals only with hazard. 

 
7.4 Major Hazard 
 
7.4.1 An imprecise term for a large-scale chemical hazard, especially one which may be 

realised through an acute event. Or, a popular term for an installation which has on its 
premises a quantity of a dangerous substance which exceeds the amount prescribed 
by the COMAH Regulations. This term is also used more broadly to mean any hazard 
with the potential to produce a large-scale incident or disaster. 

 
7.4.2 Note that a major hazard may actually have a very low likelihood of realisation, so it is 

not necessarily a pressing cause for concern. It is of course necessary to ensure that 
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the likelihood is kept low, and HSE usually assumes that the bigger the potential, the 
more stringent are ‘reasonably practicable’ controls. 

 
7.5 Risk 
 
7.5.1 The likelihood of a specified undesired event occurring within a specified period or in 

specified circumstances. It may be either a frequency (the number of specified events 
occurring in unit time) or a probability (the probability of a specified event following a 
prior event), depending on the circumstances. 

 
7.5.2 This is essentially the same as the RSSG definition. It is a rather narrow definition, as 

a deliberate choice to avoid the confusion when attempts are made to use ‘risk’ to 
mean the overall combination of likelihood and consequences. 

 
7.5.3 It should be noted that: 
 

(a) For low frequency or rare events, it is more meaningful to interpret the 
frequency value as the chance that the event will occur in the next time 
interval. For example; a risk frequency of 1,000 in a million per year means 
that on average there would be one event every thousand years, spread out 
at random. If we observe one installation for 10,000 years, or 10,000 
installations for one year, we would see about ten events. It also means that 
there is a 1 in 1,000 chance that we shall see the event during the next year 
of exposure to the risk from one installation, which should be more useful 
information to decision-makers. 

 
(b) The use of the term ‘risk’ as a conditional probability (e.g. ‘if the vessel bursts 

there is a 1 in 10 risk that the gas will catch fire’) also follows common usage, 
but it is distinct from the frequency use. 

 
7.6 Individual Risk 
 
7.6.1 The frequency at which an individual may be expected to sustain a given level of 

harm from the realisation of specified hazards. For example, there may be an 
individual risk of 1 in a million that a particular person would be killed by an explosion 
at a major hazard near their home for every year that the person lives at that address. 

 
7.6.2 Note that this refers to a particular person or a typical member of a particular group. 

There is also often a wider use of the term when the risk from a hazard is averaged 
over the whole population e.g., ‘5,000 road deaths per year implies an individual risk 
of 1 in 10,000 per year’. This is a crude average and it conceals very wide variations 
between types of people (children, elderly, taxi-drivers, cyclists etc). These variations 
should be borne in mind when comparing risks derived by QRA with statistics of the 
risks from everyday life. 

 
7.6.3 Note that the level of individual risk at a particular location is the same, whether there 

is actually just one person at risk or many people at the same risk. 
 
7.7 Societal Risk 
 
7.7.1 The relationship between frequency and the number of people suffering from a 

specified level of harm in a given population from the realisation of specified hazards. 
 
7.7.2 This is a ‘relationship’ because there is a whole range of possible outcomes and 

frequencies from a single hazardous installation. It is often convenient to show this 
range on an F/N plot, which shows the frequency F of events affecting N or more 
people. 
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7.8 Risk Assessment; Quantified Risk Assessment 
 
7.8.1 RSSG and I Chem E both use the term ‘risk assessment’ to mean a process which 

includes the calculation (or estimation) of the level of risk, and the value (or political) 
judgements of its significance. RSSG suggests the terms ‘risk-estimation’ and ‘risk-
evaluation’ for the two parts of the process respectively. ‘Risk-management’ was 
suggested for the making and implementing of decisions for subsequent actions such 
as measures to reduce the risk. 

 
7.8.2 I Chem E has proposed that the term ‘risk assessment’ should be used only where 

there has been a quantitative estimation of the likelihoods of events. Then it is 
redundant to add ‘probabilistic’ or ‘quantified’. However, the term Quantified Risk 
Assessment (QRA) is currently in common use in the Major Hazard industries. 

 
7.9 Uncertainty 
 
7.9.1 Compared to many types of calculation or forecast, QRA of rare events is subject to 

considerable uncertainty. This arises from various sources; 
 

(a) paucity of data on: failures of components, erroneous human actions, and 
extreme internal or external stresses; 

 
(b) difficulty in identifying all possible routes to failure; 
 
(c) difficulty in calculating consequences of failure; 
 
(d) variability in human responses (vulnerability) to impacts. 

 
7.9.2 The word ‘uncertainty’ is used to cover the overall effect of all these factors on the 

degree of confidence in the numerical results. This uncertainty may itself be 
expressed numerically, when it is a measure of the precision of an analysis, but this 
should not be confused with uncertainty as to whether the analysis covers all possible 
failure modes and causes. 

 
7.10 Pessimistic; best estimate 
 
7.10.1 A pessimistic, otherwise known as ‘conservative’, QRA is one in which the assessor 

follows a deliberate policy to make assumptions which tend to overestimate the risk, 
whenever there may be substantial uncertainty about a particular factor.  In a ‘best 
estimate’, the assessor makes assumptions which are as near the likely real values 
as possible. The results of a ‘pessimistic’ estimation would be expected to overstate 
the risk, while a ‘best estimate’ may err on either side. 

 
7.10.2 Note that a ‘pessimistic’ estimate does not guarantee a decision which errs on the 

side of safety. The decision-maker may compensate for a known or suspected 
degree of pessimism. 

 
7.11 Other relevant terms 
 
7.11.1 ALARP – As Low As Reasonably Practicable – A state where the costs of 

implementing further risk reduction measures are considered to be grossly 
disproportionate to the expected reduction in risk. 

 
7.11.2 BLEVE – Boiling Liquid Expanding Vapour Explosion. An explosive fireball formed 

after release of pressurised flammable vapour from its storage vessel. 
 
7.11.3 Bund – typically a vertical wall, up to a metre or so high, which completely surrounds 

a storage vessel and is designed to prevent the unrestricted flow of liquid in the event 
of a leak. 
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7.11.4 COMAH – Control Of Major Accident Hazards. Legislation which ensures that risks 
from Major Hazard sites are adequately controlled. 

 
7.11.5 Consequence – the effects of a Major Hazard on people, plant or environment. 
 
7.11.6 Dangerous Dose – distress to all those affected, and fatality to the most vulnerable 

(i.e. of order a few % fatality). 
 
7.11.7 Exemplar – a material which is taken as representative of a particular generic class, 

such as toxic or very toxic. 
 
7.11.8 Extent – the distance over which the effects of major accident at an installation have 

a significant impact on the local population. 
 
7.11.9 Flash Fire – a fire of flammable vapour where a cloud has formed and begun to 

disperse before being ignited. 
 
7.11.10 Frequency – the number of times per year an event, such as a leak, is likely to 

happen. For Major Accident events, this would typically be very much less than 1 per 
year, with values typically around 1x10-6/yr, which could be interpreted as once every 
million years, or, alternatively, once per year for every million such sites or operations. 
(See also paragraph 7.5.3.) 

 
7.11.11 Mitigation – some feature which will reduce the consequences of a scenario e.g. a 

bund which restricts the spreading of liquid, and hence reduces the size of the pool 
fire. 

 
7.11.12 Panel Paper – a document produced by HSE which sets out how it has derived the 

planning zones associated with a specific Major Hazard site. 
 
7.11.13 Pool Fire – a fire of flammable liquid from a pool on the ground. 
 
7.11.14 Safety Report – a document required for certain Major Hazard sites under the 

COMAH regulations, which provides an estimate of the extent and severity of 
potential Major Accident Hazards, together with a demonstration that the risks are 
managed such that they are ALARP. 

 
7.11.15 Scenario – an outcome from a hypothetical failure at a Major Hazard site. 
 
7.11.16 Severity – the numbers of people likely to be affected, as fatalities or major injuries, 

by the typical major accidents at an installation. 
 
7.11.17 SLOD – Significant Likelihood Of Death, a level of harm corresponding to around 

50% fatality for a normal population. 
 
7.11.18 Vulnerability – the effect of particular consequence on the people who are affected. 

(See paragraph 7.9.1.) 
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