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Glossary of Terms
CIMAH

Control of Industrial Major Accident Hazards Regulations
1984.

CIS database

HSE database - records incidents reportable under RIDDOR.

COMAH

Control of Major Accident Hazards Regulations 1999.

Competent Authority A partnership under the COMAH Regulations between the
(CA)
Environment Agency and the Health and Safety Executive in
England and Wales and HSE and the Scottish Environment
Protection Agency (SEPA) in Scotland.
HID

The Health and Safety Executive’s Hazardous Installations
Directorate.

IPPC and IPC

Integrated Pollution Prevention and Control (IPPC) and
Integrated Pollution Control (IPC) Regulations.

Latin Hypercube
Sampling

LHS is a stratified sampling technique where the random
variable distributions are divided into equal probability
intervals. A probability is randomly selected from within each
interval for each basic event. Generally, LHS will require fewer
samples than simple Monte Carlo Sampling for similar
accuracy. This technique was used in the cost benefit model.

MAPP

Major Accident Prevention Policy.

MARS

The Major Accident Reporting System . established to record
information on reportable major accidents submitted by
Member States of the European Union to the European
Commission in accordance with the provisions of the Seveso II
Directive. Records COMAH reportable major accidents.

MHIDAS

Major Hazards and Incidents Data Service. Database recording
European COMAH reportable major accidents and incidents.

Monte Carlo
Analysis

An analytical technique in which a large number of simulations
are run using random quantities for uncertain variables and
looking at the distribution of results to infer which values are
most likely. This technique is used in the cost model.

NIRS

The National Incident Recording System. Major
environmental incidents database.

NPV

Net Present Value.

Regulatory Impact
Assessment (RIA)

Study undertaken by the HSE into the potential cost of
implementing the COMAH Regulations (undertaken in 1998).

RIDDOR

Reporting of Injuries, Diseases and Dangerous Occurrences
Regulations.

SIC

Standard Industrial Classification.
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Executive Summary

1

EXECUTIVE SUMMARY

Aims of the Study
The Control of Major Accident Hazards Regulation 1999 (COMAH) implement the Seveso II
Directive (96/82/EC) in Great Britain. They replaced the Control of Industrial Major Accident
Hazards Regulations 1984 (CIMAH). This project, commissioned by the Competent Authority
(CA), aimed to carry out an impact evaluation of the COMAH Regulations. The specific
objectives of the study were to:

•

Estimate the costs and benefits of the COMAH Regulations including as far as possible the
“societal” impacts

•

Compare these with the estimates made in the Regulatory Impact Assessment (RIA)

•

Identify additional work that may be required to establish further the impact of the COMAH
safety report regime.

The study was not aimed at exploring reasons for good or poor performance or providing
recommendations on how the Regulations could be improved.
Approach
The overall aim of the Regulations is to reduce the frequency and impact of major hazards
incidents. Measuring success directly in terms of this objective is very difficult because:
-

COMAH is compulsory and therefore it is not possible to establish a contemporaneous
counterfactual

-

the desired outcome is a reduction in an already very low number of accidents;
moreover certain duties of COMAH were phased in over a number of years, further
reducing the likelihood of seeing any impact in the incident record

-

the interventions implemented as a result of COMAH are often quite recent

-

the interventions may have been implemented in the absence of COMAH

-

other measures and factors unrelated to COMAH will have had an impact.

The method developed and agreed with the CA combined detailed data review with an in-depth
survey of establishments subject to the COMAH Regulations. It complemented a wider survey
1
carried out by Entec and reported in 2003.
We aimed to capture the additional cost that industry in Great Britain has incurred as a result of
the change in regulations, and as far as possible the additional benefits expected, over and above

1 Entec, Safety report regime – evaluating the impact on new entrants to COMAH, HSE Research report 092, 2003.
Web reference: http://www.hse.gov.uk/research/rrpdf/rr92.pdf
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CIMAH. It must be recognised however that it is difficult to estimate these additional costs and
benefits, especially for ongoing costs and expected benefits.
Findings
As noted above, there were considerable uncertainties associated with both the estimation of
costs and benefits. However, we find in common with Entec that the costs reported by industry
exceed the RIA predictions by a significant margin. The areas where the differences are most
significant are familiarisation and analysis, preparation of safety reports and modifications to
plant. The RIA does not appear to have included plant modifications, but both this survey and
the Entec survey suggest that this is a significant cost element.
While it is clear that there are potentially very significant benefits to be obtained from the
avoidance of major hazard accidents and their consequences, we were unable to establish
reliably whether COMAH is leading to a reduction in these risks, and what the magnitude of
any such reduction might be. We have explored a number of scenarios in the main body of the
report looking at the potential benefits to be gained from different levels of impact.
Conclusions
A key finding of a number of recent studies is that failings in management systems underpin
many accidents. This message was again reinforced by some of the key findings of a report by
2
Bomel , namely that:
“The principal risk control mechanisms emerging to be of concern were Safety Management,
Planning (including risk assessments), Safety culture and Management and Supervision.
These were reinforced by concerns about Competence, Situational Awareness and Risk
Perception and Compliance.”
It is exactly these types of control that COMAH is aimed at addressing. While it is very
difficult to quantify the benefits of COMAH after such a short period of time, our qualitative
findings indicate that in many cases, COMAH has had some early successes in these areas.
Formalisation of safety procedures and a greater focus on safety are mentioned by many
respondents as unquantifiable benefits of the COMAH Regulations. While we may not be able
to put a monetary value to such benefits, the re-inforcement of the safety message can only
serve to address these issues.
The question remains as to whether the benefits could have been achieved at lower cost. It
appears, both from this study and the Entec study that the cost estimates used in the RIA were
significantly lower than the costs that establishments now report they have incurred. Anecdotal
evidence suggests that some of these costs could have been avoided (for example some of the
costs of preparing safety reports).
Recommendations
We have grouped the recommendations of the study into two broad categories:
1. Recommendations on how future studies might improve understanding of the cost and
benefits of COMAH.

2 The factors and causes contributing to fatal accidents 1996/97 to 2000/01
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2. Recommendations as to how data sources can be improved to support better evaluation
in the future, and problems to avoid for future research.
1.

Recommendations on how future studies might improve understanding of the cost
and benefits of COMAH.

1.1

Future studies should look in more depth at the mechanisms of compliance and business
decision-making and the relationship between these and the costs and benefits of
3
compliance.

1.2

The survey sample remains very small and although, taken with the Entec data, it has
provided useful insights, it would be useful to extend this both to improve the statistics
and also to explore some of the underlying issues emerging from this study in more
depth.
It should be noted, however, that many of the uncertainties surrounding the costs of
implementing the Regulations will be difficult to resolve and therefore it is unlikely that
any study will be able to provide statistically robust results.

1.3

Estimation of benefits will remain difficult. One approach would be to carry out a
retrospective review of actual incidents to assess the impact the COMAH Regulations
had, or may have had, on the seriousness of the incident.
Safety reports are expected in future to quantify the benefits of risk reduction measures
taken as a result of COMAH more consistently and these will provide a useful source of
information for future studies.

2.

Recommendations for improving data sources to support better evaluation in the
future and problems to avoid for future research include:

2.1

At the RIA stage of a new regulation the way in which the regulation is going to be
monitored and evaluated should be considered so that systems can be adapted to help
ensure before and after data is collected.

2.2

A particularly useful way of collecting information from industry might be to develop a
regular survey of incumbents.

2.3

Future RIAs should explicitly consider:
o

The wider costs of familiarisation including staff training

o

The costs of modifications or changes to practices that may be required as a result
of any assessment carried out under a regulations

o

How the regulation will be monitored and evaluated (see above)

o

Areas where operators may encounter particular difficulty establishing an
appropriate response to the regulation.

3 These themes are also picked up in a number of recent HSE reports, for example HSE Research Report 150,
“Cultural influences on health and safety attitudes and behaviour in small businesses”, 2003, and the FSA report
“Review of the Economics of Food Safety and Food Safety Standards”, 24th February 2004.
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2
2.1

INTRODUCTION

BACKGROUND

The Control of Major Accident Hazards Regulation 1999 (COMAH) implement the Seveso II
Directive (96/82/EC) in Great Britain (except for land use planning requirements which are
implemented by changes to planning legislation). They replace the Control of Industrial Major
Accident Hazards Regulations 1984 (CIMAH). The Regulations came into force on 1st April,
1999 and were designed to help prevent major accidents involving dangerous substances and
limit the consequences to people and the environment of any that do occur. Major hazards
accidents are those with the potential to give rise to serious injury to people or damage to the
environment both close to, and further away from, the site of the accident. Major hazards
accidents can have very serious impacts. The Enschede incident, which occurred in the
Netherlands in May 2000, concerned the explosion of a large fireworks storage facility. More
than 20 people died, nearly 1,000 were injured, and four fire fighters were killed at the scene.
Hundreds of residential houses located close by were levelled by the explosion. This one
incident is thought to have cost in the region of 550m Euros. The COMAH Regulations are
specifically designed to help prevent disasters such as this occurring in Great Britain.
2.2

AIMS OF THE PROJECT

The Competent Authority (CA) commissioned Risk Solutions to carry out an impact evaluation
of the COMAH Regulations. The specific aims of this project were to:
•

Estimate the costs and benefits of the COMAH Regulations including as far as possible
the “societal” impacts

•

Identify additional work that may be required to establish further the impact of the
COMAH safety report regime.

An additional key objective was to compare actual experience with the predictions of costs and
benefits presented in the Regulatory Impact Assessment (RIA) carried out prior to the
introduction of the Regulations in 1999. The RIA includes a cost benefit analysis of the
Regulations, the results of which are summarised in Appendix 1.
This report presents our findings of the study. It is structured as follows:
Section 3, Our Approach – describes how the tasks we undertook to meet the objectives. It
identifies the key success indicators used to evaluate the Regulations.
Section 4, Data Review – provides an overview of the results of the review and analysis of
various sources of cost, accident and incident data.
Section 5, Case Studies and Telephone Survey – describes these studies including a
description of the design of the surveys.
Section 6, Findings – summarises the finding and compares results with the RIA and the
previous work by Entec.
Section 7, Conclusions and Recommendations –presents our conclusions and
recommendations.

Risk Solutions
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3.1

APPROACH

EVALUATION METHODOLOGY

We applied the four stage approach common to all evaluations and shown in Figure 1.

Plan
lan to
1. P
Evaluate
luate
Eva

2. Gather
Information
ion
Informat

Evaluate
l uate
3. Eva

-4. Feedback
Feedback
4.

Figure 1 Evaluation tasks
The main tasks are described in more detail in the following sections:
3.2

PLAN TO EVALUATE

The evaluation plan identified the data we needed to collect, methods we proposed to use,
people we needed to interview, selection of case study establishments and timings for each of
the key activities. The plan also included a specification for the cost benefit model required as
an output of this study.
The first stage in developing the evaluation plan was to identify the key evaluation measures.
The focus of this evaluation was to measure the:
Inputs in terms of the cost of implementing the Regulations.
Outcomes, the desired and undesired outcomes arising as a result of the Regulations.
-

Desired outcomes being the prevention and mitigation of major accidents
involving dangerous substances to people and or the environment, and other
benefits.

-

Undesired outcomes such as the diversion of effort and resource to regulation
compliance that might better be spent elsewhere.

Where an evaluation is also required to identify reasons for good or poor performance, identify
good practice, or make recommendations for improvements then additional process measures
are also relevant. These aspects were however excluded from the scope of this evaluation.
Identification of suitable success measures was informed by a data review exercise which
examined both published national statistics and previous relevant studies and an initial pilot case
study involving a two day visit to a COMAH establishment.

Risk Solutions
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Approach

Input (cost) measures

We identified potential cost elements through a review of the RIA and previous work that had
examined the cost of COMAH. We developed and refined our initial list during the pilot case
study to ensure that we had captured the full range of costs. Cost elements we aimed to address
included both fixed (one-off) and ongoing (annual) costs of:
•

Familiarisation and notification (including training and initial analysis)

•

Preparation of a Major Accident Prevention Policy [MAPP] (lower tier) or Safety
Report (top tier)

•

Provision of information to members of the public (top tier)

•

Emergency planning and testing (top tier)

•

Modifications to plant

These costs were largely aligned with the broad cost categories included in the RIA with the
exception of the modifications to plant, which were not included in the RIA. In addition, our
research has, in some instances, examined costs in more detail than those identified within the
RIA. Where this was the case, these differences have been noted in this report, so that a
comparison between the research and the RIA can be made.
It is always very difficult to measure the cost of compliance with regulations as companies do
not always record safety related costs and generally find it difficult to disentangle safety costs
from other related operational costs. This becomes even more difficult when the intention is to
look at just one element of the safety cost. The pilot study enabled us to establish the best way
to ask for the information we required and to identify particular challenges and factors to be
aware of including:
•

The need to identify those costs that are attributable only to COMAH and those that are
attributable to other drivers.

•

The range of cost savings that could be attributed to the changes e.g. efficiency savings.

•

The possibility that significant extra costs arose from being a “domino site”

4

4 “Domino sites” are sites designated by the CA where the likelihood or consequences of a major accident may be
increased because of the location and proximity of other COMAH establishments and the dangerous substances
present there.
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Approach

Outcome (benefit) measures

To identify outcome measures we looked in more detail at the objectives of the COMAH
Regulations (see Figure 2 below).
Prevent and mitigate major accidents involving
dangerous substances

Reduce Likelihood

Hierarchy of
aims

Reduce Consequences

Outcome
measures set in
terms of these

MAPP / Safety Plan
Modifications to
plant,
procedures,
inventory etc

Emergency Plan

Information for
public

Actions to
achieve aims
Intermediate
measures can
be set in terms
of these

Test Plan

Prepare Plan
Communicate and Train

Figure 2: Identifying evaluation measures from objectives and actions

The overall aim of the Regulations is to reduce the frequency and impact of major hazards
incidents. Measuring success directly in terms of this objective is very difficult because:
-

COMAH applies to all establishments in Great Britain that meet the criteria and
therefore it is not possible to establish a contemporaneous counterfactual

-

the desired outcome is a reduction in an already very low number of accidents;
moreover certain duties of the Regulations were phased in over a number of years,
further reducing the likelihood of seeing any impact in the incident record

-

the interventions implemented as a direct result of COMAH are often quite recent

-

the interventions may have been implemented in the absence of COMAH

-

other measures and factors unrelated to COMAH will have had an impact.

As a first step in establishing suitable outcome measures we used information from the data
review and pilot case study to identify:
•

Potential direct measures of impact: accident statistics from national databases

Risk Solutions
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Approach

Precursor measures: near misses or dangerous occurrences that can be considered
precursors of major incidents, in particular 7 RIDDOR dangerous occurrences were
examined:
o failed vessel
o electrical fire/explosion
o explosion/misfire
o failed pipeline
o explosion/fire
o release of flammable liquid
o release of substance
Full definitions are provided in Appendix 2.

•

•

Perceptions of outcomes: Operators’ own assessments of the reduction in risks likely:
o

reduction in likelihood of a major incident

o

reduction in cost of a major incident

o

reductions in numbers of reportable incidents, and

Intermediate measures: measures that can be used to provide an indication of how
operators have responded to COMAH:
o

Process or engineering modifications made

o

Improvements in monitoring, detection or protection systems

o

Reductions in inventories of hazardous materials

o

Increased management and staff knowledge of process hazards

o

Improved levels of formal training and staff competency

o

Improved safety culture and staff moral

o

Improved relationships with neighbouring operators

o

Improved knowledge of neighbouring establishment hazards, and improved co
ordination of emergency procedures

o

Improved relationship with local communities, especially regarding safety
and/or environmental fears

o

Staff cost reductions

o

Reductions in maintenance or operating costs

Again it was important to ask whether benefits are attributable only to COMAH or are wholly
or partially attributable to other drivers.

Risk Solutions
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3.2.3
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Establishing the counterfactual

As noted above, the COMAH Regulations apply to all establishments in Great Britain that meet
the criteria. It is not therefore possible to establish a meaningful contemporaneous
counterfactual. The COMAH Regulations replaced the CIMAH Regulations, and therefore
resulted in an additional change in costs of compliance for applicable industry types. We have
aimed, through detailed case studies and postal questionnaires, to ensure that we captured this
additional cost – the extra cost that industry in Great Britain incurred as a result of the change in
regulations - and as far as possible through data review and the case studies and questionnaires,
the additional benefits expected over and above CIMAH. It must be recognised however that it
is difficult to estimate these additional costs and benefits, especially for ongoing costs and
expected benefits, and this must be borne in mind when interpreting the results.
3.3

INFORMATION GATHERING

We used three main methods to gather cost and benefit information:
•

A review of national data collected under accident reporting regulations (e.g. RIDDOR)
and previous studies on major accidents and the COMAH Regulations. Among other
things this activity was aimed at understanding whether the impact of the Regulations
could be measured directly or indirectly using incident and accident statistics. The
review is summarised in Section 4.

•

Five case study visits that explored through detailed interviews and examination of
documentation both the costs and benefits of the Regulations and the key factors that
seemed to be driving these. Costs and benefits were estimated for each case study
establishment and the operators were given the opportunity to review their final totals
and provide any clarification or amendments necessary. This work is described in
Section 5.

•

A telephone survey of 20 plus operators, designed following the case-studies, which
allowed us to explore these costs, benefits and drivers with a larger number of
operators. This is also described in Section 5.

A decision was made early in the project to carry out a telephone survey rather than the postal
survey originally planned. This would:
•

Allow a far better understanding of the costs, benefits and drivers to be established

•

Help us avoid the introduction of bias based on responses received. This turned out to
be important in practice with a particularly low level of response from the lower tier
establishments requiring a booster survey.

The down side of this approach was that the number of operators we could survey was very
much reduced, which reduced the number of different “cuts” of the data across which we can
make meaningful comparisons of cost and benefit and the statistical robustness of the results.
The information received did however complement a previous study carried out by Entec, which
surveyed a larger number of establishments at a higher level of detail.
To provide an estimate of the national costs and benefits of the Regulations volume information
was required including the:

Risk Solutions
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•

Numbers of establishments in each of the CIMAH and COMAH categories

•

Expected movements of establishments between CIMAH and COMAH categories

•

Expected number of establishments moving into and out of COMAH.

This data was obtained from the CA.
Due to the lack of good quantitative data, the evaluation relied heavily on the expertise of duty
holders. Determining the change of risk using "expert judgement" is a valid approach and is
often the only method available if one is attempting a top down analysis of the frequency of rare
events. In this case the individuals approached, especially for the top tier establishments, were
generally the safety or risk managers who are familiar with thinking about risk issues. However,
recognising that it is difficult to estimate the likely reduction in frequency of major accidents,
we used the data cautiously and have carried out a scenario analysis using a range of percentage
reductions in the frequency and consequences of incidents to test the impact on the results.
3.4

EVALUATION

The data from the information collection phase was collated and common drivers and themes
identified.
A quantified cost benefit model was constructed and data from the survey and other relevant
sources captured in this. The model uses questionnaire responses as an unbiased estimate of
mean behaviour for the population of operators in COMAH, treating top tier and lower tier
establishments separately. Because of the high level of inherent uncertainty associated with
both the costs and the benefits the model uses @Risk, an Excel add-in, to allow distributions to
be used both for costs and benefits, and to model the potential savings as a result of reduced cost
and frequency of major accidents. The output from the model was compared with the RIA and
other studies examining the costs of COMAH. Details of the model methodology can be found
in Appendix 3 of this report.
The findings are described in Section 6.

Risk Solutions

10

D5090 Issue 2

Data Review

4

DATA REVIEW

The data review comprised a review of information from national data bases and reviews of
previous studies addressing the cost of COMAH and the frequency and impact of major
accidents.
4.1

REVIEW OF NATIONAL DATABASES

4.1.1

Data sources

We reviewed historical data sources to determine if there was any evidence of a reduction in the
number of recorded incidents per year since COMAH came into force (April 1999) that could
be attributed to COMAH. The databases that we investigated are described in Appendix 4 and
are:
•

The Major Accident Reporting System (MARS Database) – COMAH reportable major
accidents

•

Major Hazards and Incidents Data Service (MHIDAS database) – European COMAH
reportable major accidents and incidents

•

CIS database - records incidents under the Reporting of Injuries Diseases and
Dangerous Occurrences Regulations (RIDDOR). COMAH dangerous Occurrences
(DOs) were obtained from this database.

•

The IChemE Accident Database Version 4.1

•

The National Incident Recording System (NIRS) – environmental incidents reported to
the EA

The results of the review are presented in Appendix 4 of this report.
4.1.2

Findings

We found no direct evidence that COMAH is resulting in a reduction in the risk of major
accidents. However as COMAH is designed to manage risks from rare events we would not
expect to be able to see statistically robust evidence of an effect. We therefore examined data
on less serious accidents and on near misses which may give an indication of the potential
impact of COMAH on major accidents. Any positive impact of COMAH on these less serious
incidents will also be an indirect benefit of the Regulations.
There is some evidence from CIS and NIRS that accident and incident rates have been
decreasing for several years since the late 1990s but may have levelled off again, or even
increased, in recent years. There is a step change in the number of relevant chemical sector
dangerous occurrences in 1998/99; however, for this to be a result of COMAH it would require
firms to have been systematically anticipating implementation of the Regulations and there is no
evidence of this. The same trend is not observed in the onshore oil and gas sector.
Step changes in 1999 are observed for a range of environmental incidents. However a new
reporting system was introduced for environmental incidents in 1999 affecting particularly the

Risk Solutions
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most severe incident types; data gathered previous to 1999 (when COMAH was introduced) is
not strictly comparable with data gathered after this date.
The COMAH Regulations came into force in April 1999. Top tier sites submitted safety reports
in tranches between then and March 2001, and in many cases assessment of these safety reports
by the CA is still in progress. It seems likely therefore that the step changes in incidents
observed in 1999 was due to other factors.
We found that detailed analysis and interpretation of the statistical data was confounded by a
number of factors including:
•

It is very difficult to identify the CIMAH/COMAH status of establishments in the
incident record.

•

The quality of the data is variable.

•

The HSE’s primary system (CIS) has only been running for a few years, and contains
no information on the incident rates at COMAH establishments before the Regulations
came into force.

•

Reporting rates may be low, or changing (perhaps even as a result of introduction of the
Regulations) and this masks changes due to the Regulations.

•

It is difficult to isolate the effect of the COMAH Regulations from other factors that
might also affect the incident rates such as other regulations, changes in inspection
activity, market pressures.

We briefly explored the potential impact of the last two factors and have summarised the
findings in Appendix 4. Amongst other things we looked at a recent study carried out by
5
Bomel that examined the increase in the number of fatalities observed during the 2000/2001
period. The report concluded that increased market pressure has in recent years:
•

reduced the level of management and supervision, which has contributed to a lack of
focus on health and safety and a poor safety culture

•

Increased use of outsourcing and contract staff, and an erosion of safety procedures that
were previously in place.

This suggests that organisational and cultural changes can have a pronounced effect on safety
and environmental performance when observed at the national level. These may well mask
impacts due to individual regulations aimed at specific types of event or activity.
4.1.3

Conclusions

While we found that the MARS database contained useful data to inform construction of cost
and consequence distributions for major accidents we concluded that the incident databases
would not help us validate assumptions regarding the benefits of COMAH. We therefore
agreed with the CA not to subject the data to any further normalisation or detailed statistical
analysis.

5 The factors and causes contributing to fatal accidents 1996/97 to 2000/01
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It was clear however from both the Bomel work and the emerging findings of the case studies
that when evaluating a new regulation it is important to take into account both:
•

the influence attitudes to safety and continuous improvement have on how companies
respond to new regulations, and

•

the role of the Regulations in raising awareness of safety and environmental issues in
general.

4.2

REVIEW OF PAST STUDIES

4.2.1

Data sources

The Competent Authority provided Risk Solutions with details of a number of research projects
which were relevant to the evaluation of the COMAH Regulations:
6

•

Evaluating the impact of new entrants to COMAH – the Entec Report

•

A study that examined the costs of the twenty highest cost accidents that have taken
7
place in the UK chemical industry since Flixborough - the WS Atkins report

•

The Risk Reduction Measures Database project - Health and Safety Laboratory and
DNV Technica

This last is concerned with establishing a database to store cost information such as risk
reduction and cost data for plant improvements. Unfortunately at the time of investigating this
database the project was in the preliminary stages and useful information was not available.
8

In addition we examined Kirchsteiger’s review of European accident data for relevant data.
4.2.2

The Entec report

The HSE’s Hazardous Installations Directorate (HID) commissioned Entec in June 2002 to
carry out a review with the aim of gaining an early view on the impact of the COMAH safety
report regime.
The project focussed on “new entrant” COMAH top tier (TT) establishments as a study group,
comparing them with existing TT and lower tier (LT) establishments. Entec used a postal
survey and interviews to obtain the views of the COMAH site operators as to the costs incurred
as a result of COMAH. Other elements of the work included a survey of views from a sample
of HSE COMAH site inspectors, and ongoing monitoring of incident and enforcement data for
COMAH establishments.

6 Entec, Safety report regime – evaluating the impact on new entrants to COMAH, HSE Research report 092,
2003. Web reference: http://www.hse.gov.uk/research/rrpdf/rr92.pdf
7 A Review of UK and Overseas Major Industrial Accidents since Flixborough 1974, WS Atkins February 1997.
Web reference http://www.hse.gov.uk/comah/lossprev.pdf
8 Kirchsteiger, C How frequent are major industrial accidents in Europe? Process Safety and Environmental
Protection Vol79:4 pp206-210 July 2001.
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Costs were elicited by asking the following question:
What would you estimate the cost of preparing your COMAH safety report / MAPP and making
subsequent changes has been. Please write estimates in the boxes below. Costs should include
consultancy or training fees, employee time involved, capital and equipment costs, etc. Please
exclude charges from the Competent Authority.
Approx cost of analysis
required for COMAH

Approx cost of writing ...

Changes ...

Their summary results are presented in the following table:
Table 1 Average cost per category
Tier Type
Existing TT
Lower Tier
New Entrant TT

Average Cost of writing
report
£133,000
£8,000
£71,000

Average Cost of analysis
£75,000
£9,000
£64,000

Average Cost of making
changes
£1,800,000
£160,000
£376,000

We have revisited the raw data examining the impact of outliers and missing data. A detailed
report into the findings of our analysis can be found in Appendix 5. This has been reviewed and
approved by Entec.
In summary, we found several outliers within the data set that led to a bias in the overall costs
calculated. The following table gives our revised averages for the costs analysed within the
report:
Table 2 Average costs excluding unknowns and excluding outliers
Tier Type
Existing TT
Lower Tier
New Entrant TT

Average Cost of writing
report
£85k
£4k
£51k

Average Cost of analysis
£50k
£11k
£38k

Average Cost of making
changes
£97k
£37k
£226k

The cost ranges are reduced but the distributions remain broad and overlapping as illustrated by
the graphs presented in Appendix 5 and the limitations in the dataset described in Appendix 5
must not be forgotten. It is clear however that, on average, lower tier establishments experience
significantly lower costs than top tier establishments, whether existing or new entrants.
Conclusions
Entec concluded that COMAH had changed the way major accident hazards are managed but
that the judgement as to whether they represent good value for money is finely balanced. The
aims of COMAH were generally accepted by industry as a good thing but there were some
concerns over the method of implementation and almost half the sample reported that the costs
were excessive compared to the benefit. At the time Entec carried out their study the
Risk Solutions
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implementation of COMAH was ongoing and therefore the costs obtained may be
underestimates of the true costs.
We have aimed in this study to complement the Entec study by obtaining and analysing more
detailed information on costs, necessarily from a smaller sample of establishments, to draw
additional insights. We have referred both to this more detailed survey and the Entec results in
reaching the conclusions.
4.2.3

Kirchsteiger’s frequency of major industrial accidents in Europe

We examined Kirchsteiger’s review of European accident data to assess whether the results
would assist in establishing per site rates for major accidents. Kirchsteiger uses two methods to
analyse available data on major accidents at fixed industrial installations in Europe; time series
analysis and survival analysis. The quantitative analyses result in per Seveso installation
frequencies of 0.003 per year and 0.07 per year; these are an order of magnitude apart,
illustrating the uncertainty surrounding the analysis. Overall, the paper concludes that the data
available are not sufficient to allow reliable conclusions to be drawn on the frequency of major
accidents. In addition to the lack of reliable per installation major accident frequency data,
using this approach in Great Britain also suffers from a lack of reliable information on the
relevant numbers of installations to which to apply such frequency data.
4.2.4

The WS Atkins report

The WS Atkins report was commissioned by the HSE to review major accidents that have
occurred in the UK and overseas since the Flixborough accident in 1974. WS Atkins initiated
their study by interrogating the MHIDAS database. A list of major accidents was then drawn
up. In addition, a number of publications were examined, including:
•
•
•
•

Hazardous cargo bulletin
Loss prevention bulletin
Marsh McLennan report on large property damage losses
Journal of the Fire Prevention Association (FPA).

A list of the top 20 highest cost UK incidents and the top 14 highest cost overseas accidents was
established. A table of the 20 UK accidents with highest numbers of deaths and casualties is
also provided, only 6 of these are on the highest cost list.
We understand that the cost data was obtained from publicly available information; the
companies in question were not interviewed as part of the research. This information includes:
•
•

cost estimates released to the press (which are often revised within 6-12 months), and
costs published by safety bodies; typically these costs are split by:
1. Reconstruction costs
2. Lost production
3. Court Costs
4. Fines

The report suggests that the costs identified are likely to be “the tip of the ice berg”. There are
far more indirect, and typically uninsured costs associated with a large accident. These more
indirect uninsured costs are not included within the WS Atkins report.
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Relevance to this study and potential limitations
The data in the WS Atkins report was used as the basis for estimating the benefits of COMAH
in the RIA. There are clearly however some limitations in the data presented in the WS Atkins
report and these were recognised in the RIA. In particular:

•

The remit of the WS Atkins report was to review 20 UK major accidents involving chemical
process/refinery plant, including pipelines, that have occurred since 1974. This excludes
certain COMAH industry types.

•

The report does not cover major UK accidents occurring since 1996/97.

•

The report does not consider less-serious, but still major accidents, that we can reasonably
expect will have been impacted by COMAH.

The report moreover recognises the difficulty of identifying all costs both to firms and wider
society.
We have used information from the Atkins report to estimate cost and consequence distributions
for major accident for this study. Recognising the limitations of the report we have combined
the Atkins data with data from the MARS database, information regarding COMAH reportable
accidents in Great Britain from the COMAH annual reports and the expert judgement of HSE
and EA experts sitting on the project board. We have adopted a similar approach to the RIA in
that we have doubled the costs reported within WS Atkins to take into account the hidden costs
not reported. We have also subjected the results to a number of sensitivity analyses to gauge the
impact of the uncertainty in both the cost and frequency on the result.
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CASE STUDIES AND TELEPHONE INTERVIEWS

CASE STUDY VISITS

The intention of the case studies was to ensure that as far as possible all the costs and benefits to
operators attributed to COMAH were captured. Checklists of broad cost categories were
developed and questions designed to be open to ensure that we explored the full range of costs.
Early pilot case studies informed the design of the questionnaire, which was agreed with the CA
and sent out prior to the telephone interviews by post. Later case studies helped inform the
telephone interviews
The case study visits enabled us to explore among other things:
-

Details of the extent of the changes made and the drivers behind the changes.

-

The costs of the changes attributable to COMAH and those that can/should be attributed to
other business drivers.

-

The full range of types of benefit arising from the changes including efficiency savings,
business opportunities and risk reduction.

-

The influence of safety and continuous improvement culture, and attitudes to investment
and compliance in general, on the implementation of COMAH.

We carried out an initial pilot study, spending two days with an operator and exploring in detail
the practicality of the evaluation measures identified. This approach helped us to establish
robust methods of collecting and analysing data. Upon completion of the pilot study the four
additional case study visits were conducted.
Table 3 Case study establishments
Case Study

Description

SIC9 Code

Case study 1
(Pilot Study)
Case 2
Case 3
Case 4
Case 5

Domino site - change from top tier CIMAH to top tier COMAH

40200

New Entry into top tier
Change from top tier CIMAH to top tier COMAH
Change from lower tier CIMAH to top tier COMAH
Change from top tier CIMAH to lower tier COMAH

24410
41000
24660
41000

The case study establishments were chosen with the assistance of the Competent Authority from
the sample of new entrant COMAH top tier and lower tier establishments and existing top tier
and lower tier establishments selected for the telephone interviews. Construction of the sample
is described in Appendix 6. Additional factors considered in selecting case study establishments
were informed by the data review and included, for example, the complexity of the
establishment, the regional location of the establishment and the nature of the hazards.

9 Standard Industrial Code
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The case studies included a detailed analysis of the significant changes made by operators to
comply with COMAH along with the “overhead costs” of preparing safety reports etc. The costs
of the changes were identified, in particular looking in detail at those costs attributable to
COMAH, over and above those required by CIMAH, and those that could/should be attributed
to other business drivers. The details and extent of the changes made and the drivers behind the
changes were also examined.
All case studies were summarised in a brief report and sent to the operator for checking before
being issued to the Competent Authority. These reports are provided in Appendix 7 of this
report.
5.2

TELEPHONE SURVEY

The initial project plan was to carry out a postal survey, however there was concern that:
•

the level of detail obtained from the postal survey would be insufficient to reach clear
conclusions

•

if the postal survey was designed in such a way as to ask for more detail, then the level
of returns would be significantly reduced and this would risk introducing bias into the
sample.

It was therefore agreed with the Competent Authority that we would aim to carry out a more
detailed telephone survey of around 20 establishments, which would complement the earlier
broader survey carried out by Entec. In order to ensure that the sample was representative of the
range of different types of establishment a sample matrix was constructed as described in
Appendix 6 and the sample of establishments selected from across the matrix.
The pilot case study was used to develop the telephone questionnaires (copies are included in
Appendix 8). The intention was to build on the RIA, and to try to capture all costs and benefits
associated with compliance with COMAH, not just those identified in the RIA. Questions were
generally presented in a “multiple choice” format with respondents asked to ring the cost (or
benefit) range that was most appropriate. Guidance was provided as to the detailed components
they should consider when answering the question. This approach was designed to provide
more consistent responses and avoid the impression of false precision given by point estimates.
The Competent Authority reviewed and approved the questionnaire design. It was then
distributed to the selected establishments.
A total of 32 questionnaires were sent out: 9 to top tier establishments; 23 to lower tier
establishments. The number of questionnaires sent to lower tier establishments was higher than
the top tier establishments for two reasons:

•

there are more lower tier establishments than top tier establishments

•

we had to boost our original questionnaires due to a poor response rate from this group. Of
the 9 top tier questionnaires sent, we had 8 responses. Of the 23 lower tier questionnaires
sent, we had 8 responses, 7 of which have had telephone interviews completed.

A more detailed review of the response rate by sector is given in Appendix 6.
We followed up each completed questionnaire with a telephone interview to discuss the
response in more detail, address any gaps in the data, explore any anomalies and in particular to
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clarify the percentage costs attributed to COMAH as opposed to those that could be attributed to
other business factors. We aimed, through the interviews, to ensure that we were capturing
what the respondents believed to be the true costs of COMAH additional to CIMAH. We did
not attempt any post processing of the returns to remove costs that might be considered a
disproportionate or unusual response. We have tried to highlight where this might be the case in
Section 6.
The survey returns were captured in a database created for this purpose and an analysis
undertaken to identify emerging and common themes.
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6
6.1

FINDINGS

INTRODUCTION

In this section we draw together the results of the various reviews carried out to:
•

Estimate the cost per establishment of implementing the Regulations. We have
compared the costs from this study with the result of the Entec study and the RIA
estimates. Where there are significant differences we have commented on what we
believe may be the reasons for these. The results are reported in Section 6.2.

•

Estimate the benefits arising from the Regulations. We have looked for evidence of
quantitative benefits in terms of the regulations aim of preventing and mitigating major
accidents involving dangerous substances and also explored other more qualitative and
indirect benefits. We have explored “societal” impacts in terms of establishing whether
operators believe the Regulations have led to better understanding in their local
communities. The results are reported in Section 6.3.

Finally we have constructed a cost benefit model to estimate the quantitative costs and benefits
(including the value of avoidance of “societal” harm) over a 10 year period across UK industry.
The results are reported in Section 6.4.
Because of the uncertainties and difficulties in obtaining information, especially on benefits, we
have carried out a number of sensitivity analyses using the model to explore the impact of some
of the more uncertain or variable input parameters on the results.
6.2

COMPARISON OF COSTS

6.2.1

Introduction

The average cost obtained from the survey and cases studies for each of the detailed cost
categories is summarised in the tables below. We have compared the costs in each detailed
category with the RIA assessment and the Entec report. Details of how these averages were
derived from the questionnaires and cases study responses (where the respondents selected cost
bands not point estimates) are given in Appendix 3. It should be noted that the RIA did not
consider the cost to industry of plant modifications.
We have excluded one outlier from the study figures. The costs reported by the operator of this
one establishment were far in excess of costs reported by other respondents. Due to the number
of establishments in our survey sample, the inclusion of this “outlier” would bias the results.
This establishment was also identified as an outlier in the Entec study.
When comparing the results in the tables the following should be borne in mind.
1. The results have not been corrected to today’s prices or other common standard. They
are given in the prices for the year the analysis was carried out. This introduces a
difference of 12% in the worst case (RIA in comparison with this study)
2. The results are quoted as means only.
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It is important to bear in mind that there remains a good deal of uncertainty in these costs, both
because many of the costs are inherently difficult to estimate, for example due to uncertainty
deciding which costs and benefits can be legitimately ascribed to COMAH, and because there is
a wide variation in the experience of different firms and we are potentially only capturing a
small sample of these. The range of responses received in this study is illustrated in the cost
data presented in Appendix 9. The sample size for this study was small but the Entec analysis
also demonstrates wide variances (see Appendix 5) even with a much larger dataset and with
clear outliers removed.
We have explored the impact of the variance in the cost information obtained in Section 6.4.3
and Section 6.4.5.
6.2.2

Familiarisation and analysis costs
Table 4 Familiarisation and analysis costs per establishment
RIA averages
(£k, 1998/99
prices)

Top tier establishment
One-off costs
Ongoing costs (per year)
Lower tier establishment
One-off costs
Ongoing costs (per year)

This study –
mean values (£k,
2003/04 prices)

Entec averages10
(£k, 1999/2000
prices)

1.8

19

Minimal

8

Existing 50
New entrant 38
Overall 43
Not given

1.6
Minimal

8
6

11
Not given

We can see that there is a large difference between the findings of the three studies. This can
largely be explained by how this category was defined in each of the studies.
The RIA considered only the time required by the responsible manager and assumed that for
existing establishments (lower and top tier) one manager will require one day to familiarise
themselves with the new regulations. For new establishments (lower and top tier) they assume
11
the manager will need two and a half days. Labour costs are estimated at £132 per day , which
is low in comparison to the labour costs provided by our case study establishments. In addition,
the RIA allowed £1,500 for each establishment to complete the notification documentation for
the Competent Authority.
For this study we were concerned to capture all the costs arising due to the Regulations and
therefore adopted a broad definition of familiarisation including notification, familiarisation,
and communication to, and training of, all relevant personnel on-site. We also asked
respondents to include the cost of any additional analysis required for COMAH. We therefore
find that the costs per establishment are much higher on average than those estimated by the
RIA. For example some respondents report that they trained and/or informed all staff of the
changes incurring high costs on large establishments.

10 This cost is from our re-analysis of the Entec data – see Appendix 4. “Existing” refers to existing establishments
and “new entrant” to new entrant establishments.
11 Includes wage and non wage costs
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The Entec study similarly included a category “analysis costs” focused on the initial activities
and analyses required to prepare for writing the MAPP or safety report and incurred as a result
of COMAH. Respondents were asked to consider the costs of training. The study concluded
that many respondents found it difficult to distinguish between the cost of analysis and the cost
of writing the actual safety report or MAPP. It is therefore possible that the cost of analysis
includes not only familiarisation, but also some costs associated with report writing and this
may explain the higher values quoted especially for top tier establishments. This is explored in
the next section.
6.2.3

Preparation of safety report / MAPP
Table 5 Preparation of safety report or MAPP (costs per establishment)
RIA averages
(£k, 1998/99
prices)

Top tier establishment
One-off costs

This study –
mean values (£k,
2003/04 prices)

Entec averages
(£k, 1999/2000
prices)

Existing 40
New entrant 75

114

1.5

21

Existing 85
New entrant 51
Overall 70
Not given

25.5
minimal

8
2

4
Not given

Ongoing costs (per year)
Lower tier establishment
One-off costs
Ongoing costs (per year)

Again we see large differences between the different studies.
One-off costs
Both this study and the Entec study find higher costs associated with preparation of safety
reports than the RIA predicted. In some cases, the cost of preparing the safety report increased
because the first draft of the report was rejected by the Competent Authority. In at least one
case, an operator had a safety report rejected, and then hired external consultants to assist with
the preparation of a second draft.
The Entec study estimated lower average costs than this study, though these were still, for
existing establishments, significantly higher than the RIA predicted. Entec believed that these
costs would have been underestimated, because at the time of their study a significant number of
operators had not had their documentation approved.
For the lower tier establishments, the RIA assumed that consultants may need to be used to
complete the MAPP. Our survey found no evidence of this, perhaps explaining the lower costs
associated with MAPPs than predicted by the RIA.
On-going costs
The on-going costs assumed in the RIA are far lower than those found in this study, both for top
tier and lower tier establishments. The survey responses suggest that over a 5 year period,
review and update of the safety report or MAPP would incur the same cost as preparing the
MAPP in the first instance.
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The RIA assumes that for top tier establishments, 5 yearly revisions would cost just 10% of the
total cost of preparing the safety report. Revision for lower tier establishments was felt to be
minimal (1 day of management time every 5 years).
Combined analysis and reporting costs
Entec found that respondents often found it difficult to distinguish between analysis and
reporting costs. A better comparison of the two studies may therefore be obtained by summing
the two categories and comparing the results as follows:
•

The sum of the one off costs of analysis and report writing from the Entec data, and

•

The sum of the Risk Solutions’ survey results for familiarisation and report writing.
12

The following table shows that we then obtain good agreement between the two studies.
Table 6 Comparison of Entec and questionnaire averages – combined costs for
familiarisation and cost of preparing safety report / MAPP
This study – mean values
(£k, 2003/04 prices)
Top tier establishment
One-off costs
Lower tier establishment
One-off costs

6.2.4

Entec averages
(£k, 1999/2000 prices)

133

107

15

15

Provision of information to the public
Table 7 Providing information to the public (costs per establishment)
RIA averages
(£k, 1998/99
prices)

Top tier establishment
One-off costs
Ongoing costs (per year)

New entrant 5.0
Existing 0.0
New entrant 1.0
Existing (1.25)

This study –
mean values (£k,
2003/04 prices)

Entec averages
(£k, 1999/2000
prices)

3.0

Not separately
identified
Not separately
identified

1.4

The most significant difference here is in the on-going costs for existing establishments. The
RIA assumed that existing establishments would benefit from a saving of £1,250 per year as the
COMAH Regulations required information to be sent out less frequently than the CIMAH
Regulations. Six respondents of the questionnaire sample were old CIMAH top tier
establishments, and four of these reported increased cost (typically £2.5 – £5k). This is a
surprising result but may be because respondents find it difficult to identify on-going costs that
they have yet to incur and in particular to estimate the marginal costs over CIMAH. The result
should be reviewed with this in mind.

12 Where the value given here appears to differ from the total of the numbers in the foregoing tables, this is a result
of rounding.
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Emergency planning
Table 8 Emergency planning costs per establishment
RIA averages
(£k, 1998/99
prices)

Top tier establishment
One-off costs

This study –
mean values(£k,
2003/04 prices)

new15
existing 7.5
9.5

Ongoing costs (per year)

9
16

Entec averages
(£k, 1999/2000
prices)
Not separately
identified
Not separately
identified

The questionnaire survey returns are in good agreement with the prediction from the RIA.
Survey returns regarding the on-going costs are higher that the RIA prediction, which again may
be because operators have yet to fully experience the on-going costs associated with the new
regulations. The operators of two establishments in our sample, however, reported significantly
higher on-going costs than the majority. Both of these had included the costs of provision of
man-power to support the plan, while the RIA includes only the costs associated with reviewing
and testing the plan.
6.2.6

Plant modifications
Table 9 Cost per establishment of plant modification
RIA averages
(£k, 1998/99
prices)

Top tier establishment
One-off costs
Ongoing costs
Lower tier establishment
One-off costs
Ongoing costs

This study –
mean values(£k,
2003/04 prices)

Entec averages
(£k, 1999/2000
prices)

Not given
Not given

101
23

178
Not given

Not given
Not given

1.8
0.1

36.6
Not given

The RIA appears not to have addressed plant modification costs.
The Entec work reported much higher average plant modification costs than those reported by
respondents in the current study. This may be because respondents found it difficult to separate
out the influence of other factors. Decisions are often made for a number of different reasons
and it is difficult and not always realistic to try to separate out the influence of just one driver.
Also for top tier establishments this category will include costs associated with emergency
planning etc not separately identified by Entec, although the total of these is small in
comparison.
In the current study the ongoing modification costs contain one particularly high return where
the introduction of more rigorous inspection standards post COMAH has driven up maintenance
costs. Additional costs are cited as being in the region of £400k per annum. Removing this
potential outlier would not have a significant impact on the overall discounted costs of
COMAH.
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Costs of competent authority inspections

Review of Competent Authority charging data provided for 25 establishments suggest that CA
costs are generally low compared to other costs reported here and are of the order of £3-£5k per
year per establishment. The cost that these charges do not capture is the time required to
prepare for inspections, escort inspectors and respond to reports. Some respondents believed
that this was significant. A number of respondents believed that charging by HSE and EA was
damaging the relationship with the regulators.
We have not included charges by the CA or related preparation, response costs etc in the cost
benefit model.
6.2.8

Domino sites

It has been suggested that the costs of complying with COMAH may be higher for
establishments that have neighbouring COMAH establishments, and have been designated by
the CA as a “Domino Site”. As part of the questionnaire we asked respondents to state whether
they had neighbouring establishments that fell under the COMAH Regulations to give an
indication of the potential cost implications of this. Of the 11 top tier returns reported here, only
three had such neighbours, together with three of the seven lower tier establishments.
We looked at total one off costs and total ongoing costs separately for upper and lower tier
establishments, to test whether there was evidence to suggest that the costs differed for the ‘no
neighbouring COMAH establishments’ and ‘neighbouring COMAH establishments’
populations. The sample sizes are small, which makes it difficult to draw robust conclusions,
but we found no statistical evidence to suggest that they represent separate populations.
6.2.9

Cost savings

Ongoing quantifiable savings may arise from, for example:
•

Reductions in operations and maintenance costs (including monitoring costs) due to
process improvement

•

Reductions in inventory of hazardous materials

•

Reductions in insurance costs

•

Sharing of facilities, alarm systems, emergency teams etc with adjacent establishments.

These were reported to be very small for both top tier and lower tier establishments. One
respondent mentioned that insurance premiums can increase for COMAH establishments. This
has not been included as a cost in the cost benefit analysis.
Benefits arising due to potential reductions in the frequency or impact of incidents are
considered in Section 6.3.
6.2.10 Cost burden and distraction
Three respondents said that they believed that COMAH represented a distraction to the
detriment of day-to-day safety responsibilities.
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In general top tier respondents were far more concerned about the costs than lower tier
respondents. About half the top tier sample mentioned that they felt the costs to be unjustified
or excessive.
Indirect costs arising due to distraction etc have not been included in the cost benefit analysis.
6.3
6.3.1

ESTIMATION OF BENEFITS
Introduction

The key aim of COMAH is to prevent and mitigate major accidents involving dangerous
substances. An additional aim is to improve communication to the public. Indirect benefits
may arise from reductions in precursor and near misses incidents which will incur cost and
“societal” benefits (ie through avoidance of injury, environmental damage etc).
We could not identify direct evidence of the impact of COMAH from the major accident near
miss or precursor data. Our analysis of the possible benefits is therefore based on the survey
returns including operators’ own assessment of the likely reduction in risks and their
perceptions of intermediate and more qualitative impacts (e.g. improvements in monitoring,
detection or protection systems, improved relationships with local communities).
6.3.2

Qualitative Benefits

The questionnaire identified a number of specific intermediate measures that could be
considered benefits of COMAH. Respondents were asked to indicate which benefits they had
seen and to what extent these were due to COMAH. The following figures illustrate the results.
Benefit not seen, or not at all influenced by COMAH

Benefit seen, partially due to COMAH

Benefit seen, directly due to COMAH

No Response

100%

Number of Responses

80%

60%

40%

20%

0%

Top Tier

Lower
Tier

Engineering or
process
modifications (inc
equipment
relocation) to

Risk Solutions
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operating costs
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Figure 3 Qualitative benefits – survey results
Benefit not seen, or not at all influenced by COMAH
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Figure 4 Qualitative benefits – survey results
From these it can be seen that the main benefits attributed to COMAH are as follows:
Operators of top tier establishments report:
•

Increased management and staff knowledge of process hazards

•

Improvements in monitoring, detection and protection systems

•

Engineering or process modifications

•

Improved understanding of the business by local authorities and emergency services

•

Improved level of formal staff training and competency

Lower tier operators report few benefits though improved knowledge and relationships with
neighbouring establishments was attributed entirely to COMAH by one operator.
The following quotes paint a picture of the broader benefits of the Regulations, though many
operators quote COMAH as being just one factor that they take account of when making
business decisions (e.g. whether to reduce inventory) and the decision may well have been made
in the absence of COMAH).

Risk Solutions

Lower Tier

Better knowledge of Better relationship with Better relationship with Better understanding of
neighbouring sites'
local community,
regulatory bodies,
your business by local
hazards, better
especially regarding
especially fewer
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services
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Safety Culture
Now there is some greater focus and awareness of process hazards and safety, there is an
increased focus on safety culture
Improved knowledge of processes and neighbouring processes, more structured working,
better reporting of near misses and incidents
Improved compliance to standards and greater awareness of risks
Safety culture has improved as a result of COMAH
Improved Relationships
Emergency planning form part of the agenda for local liaison meetings, improving
relationships
Improved relationship with regulatory bodies, especially lower numbers of enforcement
notices etc – Greater level of interaction with HSE and EA directly attributed to COMAH
activity
Reductions in Inventory/Better Segregation
COMAH acted as a driver for the management team to take a systematic look at the storage
of chemicals by type which had resulted in a segregation of some chemicals on the
establishment to make it a safer working environment
Reductions in inventory of hazardous materials due to COMAH
With regards to the reduction in inventories of hazardous substances – no difference to
CIMAH, but having COMAH does make us ‘keep an eye’ on hazardous substance
inventories.
Feel the management team kept more of an eye on inventory levels now as there is a fear of
becoming a TT establishment unnecessarily.
Better separation of chemicals on-site
Processes and Procedures
As the risks have been reassessed and the processes reviewed the operator now has better
knowledge of its processes and the risks associated with them
Formalisation of assessment systems has provided more standardised practices and checklists.
However, many of those processes occurred on an informal basis prior to COMAH.
Internal reporting has increased but this is not solely due to COMAH
Formalisation of informal processes undertaken change modifications and assessments
thereof.
Increased thresholds of failure level and additional inspection techniques have identified
some areas of poor integrity
COMAH has reduced the potential severity because procedures are formalised and people are
trained better
Improved risk assessment, controls and emergency procedures
Major initiatives have been introduced on mechanical integrity and relief systems. Greater
awareness of hazards and controls leading to improved procedures and compliance. Better
monitoring and reporting / investigation of minor incidents. Not wholly driven by COMAH
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but by internal initiatives too
Plant Modifications
Some upgrades to old systems justified on basis of COMAH but can not be wholly attributed.
Some upgrade work carried out
Greater awareness of hazards and controls leading to improved procedures and compliance.
Better monitoring and reporting/investigation of minor incidents.
Not wholly due to COMAH but by internal initiatives
Competency training and testing partially due to COMAH and emergency procedures training
wholly due to COMAH
There has been an improvement in the maintenance management to demonstrate compliance,
we have to maintain the plant anyway but COMAH makes you spend time thinking about the
processes in more detail, demonstrating compliance, documenting more so it makes the
management think about the processes and safety more.
Management systems have improved
The damage a major incident may cause has been reduced due to better response rates by the
emergency services as a result of COMAH
Emergency Response
Changes made should lead to better response rates and less severe incidents; environmental
impacts of accidents modelled therefore potentially reduce clean up costs
Training of emergency services on-site which has led to familiarisation of 100 acre
establishment
Local authorities now have a better understanding of our establishment and how it operates;
the emergency services are better co-ordinated now and are familiar with the establishment.
Training
Improved operations manual and training as a result of COMAH
Public Relations
Better public relations as communications have improved. The public have a better
understanding of the establishment and its operations. The establishment has made its work
more transparent to the public.

6.3.3

Quantitative benefits - reduction in likelihood or consequence

The review of incident data concluded that while there was some evidence of a reduction in
incidents around the late 1990s there was no evidence that this was due to COMAH. National
statistical data could not be used to validate the risk reduction assumptions made in the RIA. It
was therefore necessary for us to use results from the survey and more predictive techniques to
explore the benefits.
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Generally operators did not feel that COMAH had resulted in a decrease in the cost of an
incident, but many, especially top tier establishments, did believe it had resulted in a reduction
in likelihood of an incident. Duty Holders were asked:
What do you estimate is the reduction in probability of major incidents that has been
13
achieved as a result of complying with COMAH?
Top tier responses are shown in the table below.
In the lower tier sample, one respondent believed that the likelihood had decreased by less than
1%, with 80 to 99% of that reduction due to COMAH, while 6 respondents believed that there
had been no effect on likelihood, or that any change was not due to COMAH, and one
respondent declined to respond to this question.
Table 10 Duty holder perceptions: reduction in likelihood of major accident – top tier
responses
Effect

Top tier
% due to COMAH

No of
respondents
No effect on major incident likelihood
<1% chance that major incident averted
>1% chance that major incident averted
>10% chance that major incident averted
>50% chance that major incident averted
Major incident definitely averted since
introduction of COMAH
Impossible to estimate effect on major
incident probability

6.4

4
1
1
2
0
0

1 - 20%
80-99%
Both stated 40-60%

2

COST BENEFIT ANALYSIS

6.4.1

The cost benefit model

Scope of the Model
The model estimates the costs of implementation of COMAH, and also the savings that may
accrue from reductions in the frequency and costs of major accidents. The cost benefit model
uses combines the questionnaire with:
•

estimates of the numbers of establishments in the top and lower tiers at 1999/00

•

estimates of the numbers moving between tiers, and entering and leaving COMAH,
year-by-year, and

•

estimates of the frequency and impact of major accidents.

13 Note that this question proved difficult for respondents to interpret, the responses have been interpreted as
meaning a reduction in likelihood (i.e. frequency) as suggested by the telephone interviews. .
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The costs and benefits are discounted over the appraisal period (10 years from 1999/00 to
2008/09 inclusive) to bring both back to present values. They can then be compared to see to
what extent the costs outweigh the benefits, or vice versa.
The model is Excel-based, and uses @Risk, an add-in allowing distributions to be used in place
of point estimates. This is particularly useful when modelling reduction in risks from major
accidents. This approach is described in more detail in Appendix 3, together with a more
detailed description of the scope of the model.
The model allows results to be generated as distributions that show how the uncertainty or
natural variability in the inputs can result in a range of possible outcomes. This is particularly
informative in cases such as this where there is a great deal of uncertainty.
Reductions in numbers of fatalities and injuries are estimated and valued using standard values
of preventing fatality and costs of injuries provided by the HSE. Valuing the benefits to be
obtained from reductions in the number of incidents causing environmental harm is more
difficult. There is no simple, single, generally accepted method equivalent to the use of the
value of preventing fatality used to assess the benefits of avoiding death and injury.
Approaches are also very establishment and substance specific. We have discussed the potential
impact of environmental harm qualitatively in Section 6.4.6 below but have not attempted any
detailed quantitative analysis here.
An additional benefit of COMAH is expected to be reduction in near misses and precursor (non
major hazard) accidents; though it is not possible to see clear evidence of this in the incident and
accident data. There are also a number of other benefits of COMAH that are more qualitative in
nature and are difficult to value and these also have not been included in the quantitative model.
These include, for example, improved understanding of the business by local authorities.
Estimation of the Reduction in Risk of Major Incidents
In order to model the potential benefits of COMAH we adopted an approach similar to that used
in the RIA, using cost and frequency data derived from the WS Atkins report but supplemented
by data from the MARS database, COMAH annual reports and the expert judgement of the
questionnaire respondents and experts from the CA. These sources revealed how difficult it is
to obtain reliable data. It is clear however that major accidents can have very serious outcomes
in terms of damage and restoration, and in human and environmental terms. The impact of
uncertainty is explored in Section 6.4.5
Numbers of COMAH incumbents
The RIA made certain assumptions about how many CIMAH establishments would transfer to
COMAH and at what level, how many new entrants there would be and how many leavers and
how this would change in future years.
This study uses estimates of the numbers of incumbents and churn rates provided by the CA and
based on consideration of data snapshots combined with expert judgment as shown below:
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Table 11 Top tier – incumbent numbers used for modelling
No. in tier at year end
Leaving top tier
moving outside
COMAH
Leaving top tier
moving to lower tier
Moving from outside
COMAH to top tier
Moving from lower
tier to top tier

99-00
43
1

00-01
224
6

01-02
338
8

02-03
337
8

03-04
336
8

04-05
335
8

05-06
461
8

06-07
460
8

07-08
459
8

08-09
458
8

11

11

11

11

11

11

11

11

11

11

47

190

125

10

10

10

137

10

10

10

8

8

8

8

8

8

8

8

8

8

Table 12 Lower tier – incumbent numbers used for modelling
No. in tier at year end
Moving from lower
tier to outside
COMAH
Leaving lower tier,
moving to upper tier
Moving from outside
COMAH to lower tier
Moving from top tier
to lower tier

99-00
703
0

00-01
709
12

01-02
715
12

02-03
721
12

03-04
727
12

04-05
733
12

05-06
739
12

06-07
745
12

07-08
751
12

08-09
757
12

8

8

8

8

8

8

8

8

8

8

700

15

15

15

15

15

15

15

15

15

11

11

11

11

11

11

11

11

11

11

Notes to Tables
Note 1: The early years’ data from CIS has proved to be less robust than expected, so figures for churn
have had to be generated by expert opinion. Although these establishment totals may not match previously
published figures, for the purposes of this model, they are consistent.
Note 2: For TT establishments, in 00-01, CIMAH TT establishments with defined report submission dates
were required to submit COMAH reports. They would therefore have been working on them in that
financial year.
Note 3: The bulk of safety reports were due in towards the end of each of 00-01 & 01-02, so work would
have been done during those financial years.
Note 4: Amendments to the Seveso II Directive (2003/105/EC) will bring in another batch of
establishments in 06-07, but the reports will be drafted in 05-06

For comparison the RIA assumed:
•

300 existing CIMAH top tier establishments would enter the COMAH top tier with 56
new entrants

•

5 top tier establishments per year would enter thereafter and 5 establishments leave

•

2000 existing CIMAH lower tier establishments would enter the COMAH lower tier
with 120 new entrants

•

50 lower tier establishments per year would enter thereafter and 50 establishments
leave.
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Base case assumptions

The base case is defined as follows:
•

The cost data is derived from the survey and case studies with the one identified outlier
reporting particularly high costs excluded

•

The consequence distributions for major accidents are constructed using data taken
from the WS Atkins report for UK incidents and overseas incidents, together with
MARS data on European accidents and information from COMAH annual reports.
The costs published in the WS Atkins report are unlikely to capture all the costs of
incidents as they are based solely on publicly available costs; the osts have been
increased by a factor of 2 to allow for this, in line with the approach in the RIA. The
distribution we obtain using this approach is illustrated in Figure 5.
2,500

2,000

Approx for modelling

Cost £m

Actual
1,500

1,000

500

0
0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Cumulative % of distribution

Figure 5 Cost distribution used for modelling cost of major accidents

•

The base frequency for major incidents is taken as 4 per year. This is in line with the
frequency of major accidents reported (in COMAH annual reports) to have occurred
prior to the introduction of COMAH. There is insufficient data to generate a reliable
“per establishment” frequency. The annual frequency is therefore adopted and is
independent of the number of COMAH incumbents.

•

There is insufficient information available to separate costs and frequency for top tier
and lower tier establishments. Therefore, modelling assumes that the base frequency
applies to all establishments within COMAH.

•

The percentage reduction in major accident frequency and impact achieved due to
implementation of COMAH is taken from the questionnaires and applied as described
in Appendix 3. The reduction in costs per major incident was based on the survey
results of all respondents. The base reduction in frequency of major accidents was
based on the survey results for top tier establishments only. These actual benefits
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obtained are highly uncertain and a number of alternative scenarios have been
examined in the next section.
•

The numbers of incumbents and movement between tiers and in and out of COMAH
are taken from Table 11 and Table 12.

•

Prices are quoted in 2003/2004 prices and the current discount rate recommended in
14
the Treasury Green Book (3.5%) is used to discount both costs and benefits.

Costs not included in the model are:
•

Costs to the Competent Authority of implementing and enforcing the Regulations.

•

Costs to industry from Competent Authority charging and the time and effort required
to prepare for, escort and respond to inspections

•

Any indirect costs arising from distraction of staff due to COMAH.

Benefits not included in the model are:
•

Qualitative benefits quoted such as improved relationships with LAs.

•

Any reductions in the numbers of near misses or non major hazard accidents

•

Any reductions in the “societal” cost of long term damage to ecosystems

•

Any benefits due to establishments reducing inventories on introduction of COMAH, or
subsequently.

In order to facilitate comparisons with the RIA we have defined two comparison cases:
RIA comparison case 1: As base case but with 1998/99 prices, discounted to 1998/99
at 6.0% discount rate (as used in the RIA)
RIA comparison case 2: As RIA comparison case 1 but using the RIA assumptions
on numbers of incumbents and movements in and out of and between tiers.

14 Appraisal and Evaluation in Central Government, HM Treasury, January 2003.
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Summary of results

The table below shows the results split by tier and for all establishments.
Table 13 Summary of cost benefit model results
Base Case
£m, 2003/04 prices
Net Present Values
(NPVs) across all
establishments over 10
year appraisal period –
mean values

Total cost of COMAH,
net of quantifiable
ongoing benefits
Major accident savings –
casualties
Major accident savings –
other
Total Net Cost of
COMAH

Top
tier
total

Lower
tier
total

All
COMAH
sites

372

67

438

-

-

-

15

RIA Comparison 1

RIA Comparison 2

£m, 1998/99 prices,
discounted to 1998/99
at 6.0% discount rate

£m, 1998/99 prices,
discounted to 1998/99
at 6.0% discount rate –
RIA assumptions on
incumbents

Lower
tier
total

All
COMAH
sites

245

44

289

-5

-

-

-

- 101

-

-

332

-

Top
tier
total

Lower
tier
total

All
COMAH
sites

220

127

347

-3

-

-

-3

-

- 69

-

-

- 69

-

217

-

-

275

Top
tier
total

Note: The GDP deflator has been used to rebase costs where necessary. Source: Office of National
Statistics
Where numbers do not appear to sum correctly this is a result of rounding. Major accident savings
include savings resulting from reductions in both frequency and consequence.

The table shows the impact of including “societal” costs against “Major accident savings –
casualties”. These were estimated using HSE standard values for preventing fatality and injury.
We have been unable to include similar values for long term damage to ecosystems, although
some costs of clean up and remediation will be included in the category “Major accident savings
– other”. This is discussed further in Section 6.4.6.
The breakdown of costs by category and type of cost are shown in Figure 6. “Familiarisation
and analysis”, “Preparation of safety reports” and “Plant modifications” dominate the costs.

15 Note that the figures in this table are derived by combining average incumbent numbers in each year with cost
data from the survey, discounted over the period of the appraisal. It is not therefore a straightforward matter to
reconcile the data in this table with the data presented in the previous tables.
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Preparation of
safety report

0
Familiarisation
and analysis

Total NPV over appraisal period £m

D5090 Issue 2

Figure 6 Break down of total costs by category and type
There remains a lot of uncertainty in the cost data. This comes from two sources:
•

The fact that the costs are inherently difficult to estimate, and

•

The fact that different establishments will have different experiences implementing the
Regulations so costs will naturally vary.

In addition our sample is small, so we may not have captured all the natural variance.
We have captured some of the variability associated with the costs of COMAH explicitly within
the model. This has been illustrated using box and whisker plots (see below). In these plots the
upper and lower edges of the box represent the 75th and 25th percentile values respectively,
while the upper and lower whiskers show the 95th and 5th percentiles respectively, and the bar
inside the box represents the mean value. In layman’s terms this means that based on the inputs
there is a 95% chance of getting the outcome shown at the top of the whisker, a 75% chance of
getting an outcome at the top of the box and so on.
The box and whisker plot shown in Figure 7 illustrates the impact of the variance in the survey
returns concerning costs (including the variance arising from the fact that the respondents were
asked to select from ranges to help avoid the sense of false precision that can be generated when
respondents are asked to provide a point estimate). Note that this figure may not capture all the
uncertainty arising due to the small sample size. The cost category ‘Plant modifications’
exhibits the widest range of results.
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Total NPV for category, £m

180
160
140
120
100
80
60
40
20
0

Familiarisation and
analysis

Preparation of
safety reports

Preparation of
MAPP

Provision of
information to the
public

Emergency planning Plant modif ications

Figure 7 Cost model outputs: Total NPV (all incumbents over appraisal period) per
cost category based on range of inputs
The following figure shows the range of total costs net of quantifiable savings (net present value
across all sites over the entire appraisal period, excluding benefits from avoidance of major
accidents) produced by the cost model. Based on the survey returns we estimate that the total
cost of COMAH (net present value) could vary between £410M at the 5th percentile level to
£470M at the 95th percentile. Note that these are the percentiles of the distribution of total costs
produced in the cost model, and as such are our estimates of the corresponding percentiles of the
underlying distribution. They are not the confidence bounds on the estimate of the mean.
Because of the small size of the input samples these estimates of the 5th and 95th percentiles are
likely to be more uncertain than the estimate of the mean.
Cost of COMAH net of quantifiable
benefits, excluding benefits re major
accidents

480

460

440

420

400

380

360

Figure 8 Total cost of COMAH, NPV, net of quantifiable benefits, excluding the effect
of reductions in the frequency and consequences of major accidents
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The uncertainties associated with the benefits are potentially much wider than these. This is
explored further in the uncertainty analysis section.
6.4.4

Comparison with the RIA

Table 14 presents the results for the base case and RIA Comparison Case 2, by cost category for
comparison with the RIA.
The total net costs of COMAH estimated using the cost model developed for this report differ
from the RIA estimates as a result of two main factors:
•

differences in costs for individual cost categories, and

•

differences in the numbers of incumbents assumed.

The column labelled RIA Comparison Case 2 uses the central estimates made in the RIA
regarding incumbent numbers, to allow a more direct comparison of the effects of the different
cost data. The results show that most of the difference between the two figures is accounted for
by differences in the site-specific cost data reported by respondents for this report and the
assumptions made in the RIA.
Table 14 Comparison of current study and RIA
Mean Total Net Present Values (NPVs)
across all establishments

Base Case

RIA Comparison
Case2

£m, 2003/04
prices

£m, 1998/99 prices
– RIA assumptions
on incumbents

Familiarisation & analysis

83

111

Preparation of safety reports

140

79

17

Preparations of MAPPs

17

33

55

Provision of information to the public

6

4

2

Emergency planning

55

36

20

Plant modifications

138

84

-

-1

-0.1

-

Total cost of COMAH net of quantifiable
site-specific ongoing benefits

438

347

98

Total savings from major accident
reductions

-106

-72

-27

Total net cost of COMAH

332

275

71

Cost Category

Quantifiable ongoing benefits

RIA Values
£m, 1998/99
prices
4

Figure 9 compares the results for RIA Comparison Case 2 with those predicted in the RIA.
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400

Total NPV over appraisal period, £m

350

Plant modifications

300

250

Provision of
information to the
public

200

Familiarisation and
analysis
Emergency planning

150

100

Preparation of MAPPs

50

Preparation of safety
reports

0
Reported cost
data

RIA
assumptions

(1) These are total NPV over 10 years, 1998/99 prices, discounted to 1998/99 at 6.0%. Reported cost
data used to predict total NPV, adjusting for incumbent numbers to match RIA assumptions.

Figure 9 Total cost of COMAH - comparison of reported costs with RIA assumptions

The figure suggests that while respondents found preparation of safety reports more onerous
than predicted by the RIA, they experienced lower costs for producing MAPPs. The main
differences however arise from the costs of plant modifications (which as previously noted, do
not appear to have been included in the RIA) and familiarisation and analysis, where reported
costs are considerably higher than those assumed in the RIA.
Reasons for these differences are explored more fully in Section 6.2 above. In the following
sections we explore the sensitivity to the results to variations in the potential benefit.
In summary
As many operators have only recently completed their safety reports and MAPPs, the costs of
modifications and the on-going costs incurred as a result of the new Regulations will be difficult
to estimate, resulting in considerable inherent uncertainty in the reported costs. The possibility
that there may have been a systematic over-estimate of some cost elements, especially on-going
costs, should be borne in mind when interpreting the results. The sample size is also small and
for these reasons the results should be treated with care. However, the estimated costs are
broadly in line with the Entec study, in that reported costs vary widely and are (other than for
preparation of MAPPs) considerably higher than costs estimated for the RIA.
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These similar results from independent pieces of work support the conclusion that the costs that
operators believe they have incurred as a result of the implementation of COMAH are
significantly higher than those estimated for the RIA. It must, however, be noted that operators
find it difficult to estimate these costs – a problem that cannot easily be addressed – and that the
benefits are subject to more uncertainty than the costs. This is explored in the next section.
6.4.5

Uncertainty Analyses

An area of particular difficulty in the analysis has been the estimation of benefits. The savings
that accrue from reductions in the frequency and costs of major accidents depend on inputs that
are subject to considerable uncertainty and in practice the variance in benefits calculated is
likely to far exceed the variance in costs. Particular challenges include:
1. Considerable uncertainty exists regarding the frequency and consequences of major
hazard accidents pre COMAH.
2. We cannot obtain a reliable estimate for the reduction in major accident risks from the
incident record. We have therefore used the estimates provided by top tier incumbents
for the base case.
3. Given the very low frequency of major accidents for any one establishment, it is
difficult for respondents to estimate the likely reduction in frequency and consequences
as a result of the implementation of COMAH.
4. Given the essentially random nature of accidents we cannot predict precisely when the
next accident will occur or how bad it will be. It is possible that a major accident may
occur this year, or not for many years.
The use of a simulation model allows us to explore the potential impact of (4), (2) and (3) have
been explored by looking at a range of different possible scenarios.
Scenario Analysis
The base reduction in costs per major incident was the average of that estimated by respondents
in this report. The base reduction in frequency of major accidents was taken as the average
estimated reduction in the frequency of major accidents reported by respondents to the
questionnaire (and case studies) for top tier incumbents. The majority of lower tier respondents
did not believe that the frequency of major accidents applicable to their establishments had
altered as a result of COMAH. For the base case we obtain a mean frequency reduction of 5%
and mean consequence reduction of 69k per incident.
There are many uncertainties regarding the definition of a major accident, the impact of these
and the efficacy of COMAH in reducing the risks. We have therefore carried out a range of
sensitivity analyses to test different possible scenarios.
The following matrix illustrates the scenarios used in the model to test the sensitivity of the
savings from reductions in frequency and cost of major accidents to changes in some of the
underlying assumptions:
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15%

4

10%

3

5%

2

1%

1
0%

6
7
8
5
5%

10%

15%

Reduction in consequence

The reasons for choosing these scenarios are given in the following table:
Scenario
1
2
3
4
5
6
7
8

Source
1% reduction in frequency is the mean reduction estimated by all respondents to the
questionnaire
5% reduction in frequency is the mean reduction estimated by top tier respondents
to the questionnaire – this is close to the base case
Included to scope the effect of greater reduction in frequency than those estimated
by respondents. This is the value used as part of the RIA analysis.
Included to scope the effect of greater reductions in frequency than those estimated
by respondents.
See 1. Higher reduction in cost included to scope the effects of potential high
reductions, in the absence of good data or estimates.
This combination chosen to scope the effect of high reduction in both cost and
frequency.
Selected to give a range of scenarios.
Selected to give a range of scenarios.

We have no sound basis on which to decide which of these scenarios is most likely to represent
real life.
The results are presented below.
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Table 15 Sensitivity analysis: reductions in the frequency and costs of major
accidents

Scenario

RIA estimate

Base Case

RIA Comparison Case 1

NPV, £m at 2003/04 prices,
discounted to 2003/04 at 3.5%

NPV, £m at 1998/99 prices,
discounted to 1998/99 at 6.0%

Major
accident
savings

Net cost of
COMAH1

Major
accident
savings

Net cost of
COMAH

-

-

27

Base Case

106

332

72

217

1.

Frequency reduction 1%,
no consequence reduction

21

417

14

275

2

Frequency reduction 5%,
no consequence reduction

105

333

71

218

3.

Frequency reduction 10%,
no consequence reduction

206

232

140

149

4.

Frequency reduction 15%,
no consequence reduction

320

118

218

71

5.

Frequency reduction 1%,
consequence reduction
15%

316

122

215

74

Frequency reduction 15%,
consequence reduction
15%

566

-128

385

-96

Frequency reduction 10%,
consequence reduction
10%

390

48

265

24

Frequency reduction 5%,
consequence reduction
5%.

202

236

137

152

6.

7.

8.

1. Where the net cost figure is negative, this represents a net saving.
We can see that the effect on the overall cost-benefit of the uncertainty surrounding the
frequency and costs of major accidents is significant. As the assumptions made are varied, the
overall estimated costs vary greatly. Net savings however are predicted under just one range of
assumptions – Sensitivity Analysis 6: 15% reduction in both frequency and consequence due to
implementation of COMAH.
Range Analysis
The results in Table 15 are based on mean average outcomes. As for the modelling of the costs
of implementing COMAH, the model can be used to calculate the range of possible outcomes.
It does this by repeating the calculation of the benefits 5000 times, selecting for each simulation
a different set of input parameters, such as the number and impact of incidents, from the
available range. The uncertainty surrounding the numbers and costs of major accidents means
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16

that for each simulation, a different saving (or indeed, cost ) may result. The mean average
values in Table 16 are the average over the 5,000 simulations run.
The simulation model allows us to explore the full range of potential outcomes taking into
account the natural variability possible in the numbers of accidents occurring and their
consequences, and the possible range of costs revealed by the survey. This type of analysis can
be useful where the uncertainties are known to be very wide and especially where controls are
aimed at low frequency high impact events.

Total net cost of COMAH
2000

Total NPV, £m

1500
1000
500
0
-500
-1000
-1500
-2000

Exc major
accidents

Base

Sensitivity 1 Sensitivity 3 Sensitivity 6

Figure 10 Total net cost of COMAH for different sensitivity scenarios
The figure demonstrates the wide variance in outcome arising from the natural variance in
possible accident outcomes. For comparison the first point, “Exc major accidents” shows the
total cost of COMAH over the assessment period when major accidents are not included. This
shows that the variance in the results is dominated by the variance in the possible accident
outcomes.
We can see that at the 25%ile the total net present value over the assessment period is negative
for all four scenarios shown – that is there is a net benefit. In layman’s terms this means that
there is a small but significant chance (at least 25%) that, under these scenarios, there will be a
positive outcome, when considered over all incumbents and over the whole assessment period.
This is largely driven by the natural variability in major accident frequencies, which means that
even if the COMAH Regulations were having no impact at all it would still be possible for the
number of accidents post implementation of the Regulations to be less than the number of
accidents experienced pre implementation of the Regulations. As we assume increasing benefit
from the Regulations the distribution shifts downwards and for Scenario 6 we can see that the
mean outcome shows a net benefit (as shown in Table 15).

16 Even where the average frequency of accidents reduces, statistical variability can result in more accidents
occurring in some years.
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In all the scenarios, taking into account the costs and benefits that we can estimate, there
remains a significant likelihood that the costs will exceed the benefits. Note however that we
cannot say which of these scenarios, if any, is likely to be closest to “real life”.
6.4.6

Factors not included in the quantitative analysis

A number of items of cost and benefit were not included in the analysis presented above. These
are discussed below.
Costs
Costs not included in the model are:
•

Costs to the Competent Authority of implementing and enforcing the Regulations.

•

Costs to industry from Competent Authority charging and the time and effort required
to prepare for, escort and respond to inspections

•

Any indirect safety costs arising due to distraction of staff effort and resources due to
COMAH.

The first was outside the scope of this study.
We have insufficient data to estimate the impact of the second and third. Three respondents
believed that COMAH represented a distraction to the detriment of day-to-day safety
responsibilities, potentially distracting time and attention from more important issues. In general
top tier respondents were far more concerned about the costs than lower tier respondents. About
half the top tier sample mentioned that they felt the costs to be unjustified or excessive.
Benefits
Benefits not included in the base case are:
•

Qualitative benefits quoted such as improved relationships with LAs.

•

Any reductions in the numbers of near misses or non major hazard accidents

•

Any reductions in the “societal” cost of long term damage to ecosystems

•

Any benefits due to operators reducing inventories on introduction of COMAH, or
subsequently.

The benefits arising from the last two factors could be significant.
Impact of changes in incumbent numbers
When COMAH was introduced, a number of establishments not previously covered by CIMAH
were brought into the new regime. However, it is not clear whether overall the number of
establishments in each tier increased or decreased. A valid response to COMAH would be to
reduce inventories to move into the lower tier, or exit COMAH entirely. If a significant number
of operators made decisions of this nature then the likelihood and consequence of major
accidents may be expected to reduce. We have two difficulties modelling this effect:
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•

We have no reliable information regarding the number of establishments under CIMAH

•

We have no reliable way of calculating a per establishment incident rate.

We found it very difficult to obtain reliable information on the numbers of CIMAH
establishments or to identify data that would allow us to model the benefits on a per
establishment basis. We could not therefore quantify the benefits due to reducing inventories.
There could, however, be significant costs associated with reducing inventories to the point
where an establishment leaves COMAH and these also have not been quantified.
Environmental benefits
As noted above, we have not included a value for the impact of major accidents on the
environment and long term damage to ecosystems. The impact of major hazards on the
environment can be significant. This is illustrated in the following case studies:
Aznalcollar disaster
In 1998, thousands of hectares of Spanish farmland were engulfed by highly acidic, toxic
waters, after a reservoir holding 5m cubic metres of liquid waste from pyrite mining operations
ruptured. The leak sparked international interest as waters threatened to poison the Coto Doñana
nature reserve, a UN world heritage site, on the coast of Andalucia. The cause of the incident
was a failure in the design of the mine tailings pond.
The 4-5,000 hectares inundated by the muddy water with a pH value of about 2 are expected to
be unusable for generations to come. Orchards, cotton plantations and rice paddies were covered
in sulphurous mud laden with copper, lead, silver and zinc salts. Villagers were warned not to
drink water from wells, and cattle and sheep had to be moved from the area.
The Andalucian government has sought €90m from the operators to cover clean-up costs
Baia Mare toxic mine spillage
A large spill of cyanide-bearing water from a Romanian mine contaminated hundreds of
kilometres of rivers downstream in Hungary and killed thousands of fish in what was described
as the region's worst environmental pollution incident
The spill occurred on 30 January 2000 at the Baia Mare tailings re-treatment mine, where
residues from previous mining activities were being treated with cyanide to extract gold and
silver. The mine was managed by Australian firm Esmeralda Exploration, which half owns the
operation along with Romanian state-owned company Remin.
An estimated 100,000 cubic metres of waters containing about 30 parts per million (ppm)
cyanide spilt into the Lapus River when a tailings dam was overwhelmed by flooding. The
Lapus flows into the Somos, which becomes the Szamos on crossing into Hungary. This then
joins the Tisza, which runs across the whole of the eastern half of Hungary before crossing into
Serbia and joining the Danube east of Novi Sad.
The cyanide pollution of the Tisza caused the greatest extermination of fish in central Europe
ever. Towns along the Tisza were forced to close their water intakes as the plug of pollution
approached.
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These examples illustrate the potential impact of environmental disasters. However, such
incidents are infrequent. In only 3 of the 14 reports we received from the MARS database was
any ecological harm identified (and none on the scale indicated above), a further 5 indicate that
damage was threatened or suspected though no significant harm was reported.
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Conclusions and Recommendations

CONCLUSIONS AND RECOMMENDATIONS

This study aimed to:
•

Estimate the costs and benefits of the COMAH Regulations including as far as possible
the “societal” impacts

•

Compare these with the estimates made in the RIA

•

Identify additional work that may be required to establish further the impact of the
COMAH safety report regime.

It was recognised that this would be a difficult task, the main reasons for this being:
•

The Regulations are principally aimed at addressing high impact but low frequency
events and reductions in the occurrence and impact of these are inherently difficult to
measure

•

Any change may be due to a range of factors and it is very difficult to separate out the
influence of one particular initiative against a background of a changing economic and
regulatory environment

•

An emerging theme in this, and other recent studies, is the influence of a company’s
culture on the way it reaches decisions; companies with a positive, continuous
improvement culture can find it particularly difficult to separate out the influence of a
single driver (for example COMAH) to a decision with cost implications

•

The Regulations are relatively recent, many operators are still finalising their
documentation and have little experience on which to call of their ongoing costs.

These factors need to be borne in mind when interpreting the results. In the following section
we present the conclusions and recommendations of the study.
7.1

CONCLUSIONS

7.1.1

Costs of COMAH

We have estimated the costs of complying with the COMAH Regulations and compared the
findings (based largely on a survey of industry) to the results of the Entec survey and the RIA.
Costs we did not include in the analysis were:
•

Costs to the Competent Authority

•

The cost of preparing for, following up and paying for Competent Authority
inspections, and

•

Any cost of disruption and distraction caused by responding to the Regulations.

We find, in common with the Entec survey, that the costs reported by industry exceed the RIA
predictions by a significant margin. The main reasons for this are:
Risk Solutions
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•

differences in costs for individual cost categories, and

•

differences in the numbers of incumbents and movements assumed.

The most important cost differences are:
•

Familiarisation and analysis

•

Safety report preparation

•

Modifications to plant.

Familiarisation and analysis - The RIA assumes that familiarisation activities will be
restricted to a single manager and does not includes estimates for wider training or initial
analyses. Both our results and the Entec survey suggest that these costs can be significant
and that they should therefore be considered when preparing the RIA.
There is some evidence of considerable variation in the extent to which operators
communicate and “train-in” new regulations and this might bear further investigation, both
to understand whether our sample is truly representative in this respect and whether the
response of industry is generally appropriate.
Companies also estimated much higher ongoing costs of familiarisation and analysis than
predicted by the RIA. These costs may be particularly difficult to estimate and could be
subject to systematic error.
Safety report preparation – While the RIA over-estimates the cost of MAPP production
when compared with the results of both the Entec survey and this survey, the cost of
producing safety reports appears to be under-estimated. We understand that a significant
number of reports had to be re-submitted and this may account for the difference. Again the
ongoing costs are significantly higher than predicted by the RIA.
Plant modifications - The RIA does not appear to have included plant modifications, but
both this survey and the Entec survey suggest that this is a significant cost element. There
is some evidence from the case studies and survey that decisions on the appropriate level
and scope of modifications are strongly influenced by the company’s culture and attitudes
to investment and by other business drivers. It can be difficult in these circumstances to
sensibly allocate an appropriate part of the overall cost to a single driver such as COMAH.
About half the top tier sample respondents mentioned that they felt the costs to be unjustified or
excessive. This is consistent with Entec’s finding that almost half their total sample reported
that the costs were excessive compared to the benefit.
When interpreting these results it is important to bear in mind that there remains a good deal of
uncertainty in the cost estimates, both because many of the costs are inherently difficult to
estimate, due for example to uncertainty deciding which costs and benefits can be legitimately
ascribed to COMAH, and because there is a wide variance in the experience of different firms
and the sample size is small. The range of responses received is illustrated in the data presented
in Appendix 9. The possibility that there may have been a systematic over-estimate of some
cost elements, especially on-going costs, should be borne in mind when interpreting the results.
Nevertheless the similar results obtained from two independent pieces of work (this study and
that by Entec) supports the conclusion that the costs that operators believe they have incurred as
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a result of the implementation of COMAH are significantly higher than those estimated for the
RIA.
7.1.2

Benefits of COMAH

We found it particularly difficult to arrive at a quantitative estimate of the benefits of the
Regulations in terms of a reduction in the risks of major accidents. We explored using accident
data to estimate benefits but variable data quality and the fact that it was not generally possible
to identify the COMAH/CIMAH status of establishments in the incident record made this
difficult. We therefore combined historical data on accidents and incidents with the survey
returns and expert judgement to try to predict the benefits arising from the reduction in major
hazard accidents. Because of the uncertainty we carried out a number of sensitivity analyses,
exploring different potential scenarios.
We found that on the basis of the quantified analysis, mean savings sufficient to result in an
overall net benefit over the appraisal period (10 years) required a 15% reduction in both the
frequency and consequences of major accidents due to COMAH. However there is considerable
inherent uncertainty in terms of the assumed frequency and consequences of major hazards
accidents prior to and after COMAH came into force. The range of possible outcomes is
illustrated in the box and whisker plots given in Figure 10 in Section 6. These demonstrate that
the variance in possible outcomes is very broad and is dominated by the natural variance in the
potential benefits.
We also explored through the survey the respondents’ experience of more qualitative,
intermediate benefits. Most lower tier respondents reported receiving no benefits, though
improved knowledge and relationships with neighbouring operators was attributed entirely to
COMAH by one operator.
The top tier establishments identified a number of benefits, mainly in the following areas:
•

Increased management and staff knowledge of process hazards

•

Improvements in monitoring, detection and protection systems

•

Engineering or process modifications

•

Improved understanding of the business by local authorities and emergency services

•

Improved level of formal staff training and competency

We were not able to include these benefits in the quantitative cost benefit analysis. Other
potential benefits we were not able to include in the quantified analysis were:
•

Any benefits due to reductions in the numbers of near misses or non major hazard
accidents

•

Any benefits due to operators reducing inventories on introduction of COMAH, or
subsequently

•

The “societal” value of avoiding long term harm to eco-systems. Although infrequent,
large environmental incidents can have far reaching, long term impact on the
environment.
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Conclusions and Recommendations

Overall conclusion on the costs and benefit

It is clear from this study that there are potentially very significant benefits to be obtained from
the avoidance of major hazard accidents and their consequences. However, we were unable to
establish reliably whether COMAH is leading to a reduction in these risks, and what the
magnitude of any such reduction might be.
One of the key findings of the WS Atkins report was that 14 out of the 20 accidents analysed
involved failings in management systems. This message is again reinforced by some of the key
17
findings of the Bomel report, namely that:
“The principal risk control mechanisms emerging to be of concern were Safety Management,
Planning (including risk assessments), Safety culture and Management and Supervision.
These were reinforced by concerns about Competence, Situational Awareness and Risk
Perception and Compliance.”
It is exactly these types of control that COMAH is aimed at addressing. While it is very
difficult to quantify the benefits of COMAH after such a short period of time, our qualitative
findings indicate that in many cases, COMAH has had some early successes in addressing some
of these issues. Formalisation of safety procedures and a greater focus on safety are mentioned
by many respondents as unquantifiable benefits of the COMAH Regulations. While we may
not be able to put a monetary value to such benefits, the re-inforcement of the safety message
can only serve to address these issues.
The question remains as to whether the benefits could have been achieved at lower cost. It
appears, both from this study and the Entec study that the cost estimates used in the RIA were
significantly lower than the costs that operators now report they have incurred, particularly costs
for familiarisation and analysis, and preparation of safety reports. Anecdotal evidence suggests
that some of this additional cost could have been avoided (for example some of the costs of
preparing safety reports). In addition, costs for plant modifications appear to represent a
significant proportion of overall costs, and were not addressed by the RIA.
7.2

RECOMMENDATIONS

We have grouped the recommendations of the study into two broad categories:
1. Recommendations on how future studies might improve understanding of the cost and
benefits of COMAH.
2. Recommendations as to how data sources can be improved to support better evaluation
in the future, and problems to avoid for future research.
1.

Recommendations on how future studies might improve understanding of the cost
and benefits of COMAH.

1.1

The importance of safety culture has been noted above. It was apparent from the survey
that attitudes to safety, continuous improvement and investment are all important factors
in determining the value to be obtained from compliance with a regulation. Those
operators who regarded COMAH as one of a range of inputs to business decisions

17 The factors and causes contributing to fatal accidents 1996/97 to 2000/01
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appeared to get more benefit, although in these cases it was particularly hard to make any
meaningful judgements of the costs and benefits arising from COMAH alone. A future
study may look in more depth at the mechanisms of compliance and business decision18
making and the relationship between these and the costs and benefits of compliance.
1.2

The telephone survey sample remains very small and although, taken with the Entec data
it has provided useful insights, it would be useful to extend this both to improve the
statistics and also to explore some of the underlying issues emerging from this study in
more depth including:
o

Understanding in more detail why incumbents have encountered higher costs than
originally estimated in some areas, identifying good practice and learning points for
the future

o

Exploring the issues of attitudes, culture and compliance mentioned above

o

Estimating on-going costs, particularly the on-going costs of “familiarisation”.

It should be noted that many of the uncertainties surrounding the costs of implementing
the Regulations will be difficult to resolve and therefore it is unlikely that any study will
be able to provide statistically robust results.
1.3

Estimation of benefits will remain difficult. One approach would be to carry out a
retrospective review of incidents – a technique that has been used successfully in the past
to predict the impact on major accidents of a proposed change. This involves examining
incident reports of specific incidents to see whether the change would have prevented or
mitigated that accident in any way. It is possible that this technique could be applied in
reverse here, looking at incident reports of recent serious accidents and environmental
incidents and near misses and interviewing personnel to determine whether COMAH had
any role in mitigating the incident or preventing its escalation.
Safety reports are expected in future to quantify the benefits of risk reduction measures
taken as a result of COMAH more consistently and these will provide a useful source of
information for future studies.

2.

Recommendations for improving data sources to support better evaluation in the
future, and problems to avoid for future research include:

2.1

At the RIA stage of a new regulation the way in which the regulation is going to be
monitored and evaluated should be considered so that systems can be adapted to help
ensure before and after data is collected. For COMAH these may include:
o

Revising statutory reporting requirements to ensure that data on incidents and
accidents includes information on the CIMAH/COMAH status of establishments

o

Recording the dates on which establishments enter and leave COMAH, together
with information on moves between top tier and lower tier sites

18 These themes are also picked up in a number of recent HSE reports, for example HSE Research Report 150,
“Cultural influences on health and safety attitudes and behaviour in small businesses”, 2003, and the FSA report
“Review of the Economics of Food Safety and Food Safety Standards”, 24th February 2004.
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o

Ensuring that whenever there is an incident or near miss that the incident
investigation specifically considers whether COMAH made a difference to the
outcome and what this was.

o

Maintaining a watching brief on work carried out on the frequency of major
accidents at a European level, where more data should be available.

Estimation of benefits will, however, remain very difficult.
2.2

A particularly useful way of collecting information from industry might be to develop an
“industry wave” or “omnibus survey”. Successfully used by other departments and
industries, surveys are carried out at regular intervals by an opinion research organisation
that can make sure that operators are not contacted too often, that questionnaires are
piloted, get to the right people across a representative sample and are promptly followed
up. Studies such as this can then take a module out on the omnibus and the HSE can
repeat it at appropriate intervals if considered necessary.

2.3

Future RIAs should explicitly consider:
o

The wider costs of familiarisation including staff training

o

The costs of modifications or changes to practices that may be required as a result
of any assessment carried out under a regulation

o

How the regulation will be monitored and evaluated (see above)

o

Areas where operators may encounter particular difficulty establishing an
appropriate response to the regulation.
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APPENDIX 1 SUMMARY OF THE RIA
THE REGULATORY IMPACT ASSESSMENT (RIA)
The RIA was completed by the HSE prior to the implementation of the COMAH Regulations
with the aim of estimating the total cost of the new regulations and benefits. The study
identified several cost areas, including:
•

COMAH charging regime

•

Cost of familiarisation

•

Cost of notification

•

Preparation / revision of MAPP (lower tier establishments)

•

Preparation / revision of safety report (top tier establishment)

•

Provision of information to the public

•

Emergency planning and testing

The main benefit identified was the reduction in damage and disruption caused by a major
incident. The RIA assumed a 10% reduction in major incidents. This was then equated to a
quantifiable benefit using the WS Atkins report on the cost of major accidents. At 1996 prices,
the cost of major accidents was estimated at £430m, or just over £20m per year. However, the
WS Atkins report suggested that this quantified cost was likely to be an under-estimate. The
RIA therefore increased this cost by a factor of 2.
Given the assumption that COMAH could potentially lead to a 10% reduction in major
accidents, the benefit of COMAH was estimated at £4m per year. Present value benefits
therefore amount to £26.6m.
The RIA also identified a number of unquantifiable benefits that “could be significant”. These
included:
Reduced risk to human health and safety
Reduced risk of environmental damage
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SUMMARY OF RIA
The RIA estimated the following costs. They are given in £million, 1998/99 prices rounded to
the nearest £0.1m and are estimates for the total cost of COMAH.
A: Quantified costs and Benefits

One off costs /
benefits
(undiscounted)

Recurring costs /
benefits
(undiscounted)

Present values
1998/99 – 2008/09

Costs
Familiarisation

0.4

0.4

Notification

3.1

0.1 (a)

3.3

MAPPs

46.8

1.4 (a)

54.9

Preparation of safety reports

16.4

0.1 – 1.9 (a)

16.8

Provision of information to the public
(net) (1)

4.3

Up to 0.3 cost
saving (a)

1.9

Emergency planning and testing

3.3

1.7 – 3.5 (a)

20.4

HSE policy development and
implementation (2)

<0.1

<0.1

Competent Authority enforcement (2)

6.6

51.9

HSE facility for public examination of
safety reports (1),(2)

<0.1

0.2

EA / SEPA facility for public
examination of safety reports (1),(2)

<0.1

0.1

9.8 – 12.0

149.9

Total quantified costs

74.4

Benefits
Reduced damage and disruption

4

26.6

Total quantified benefits

4

26.6

B: Un-quantified costs and benefits
Costs
Accident reporting requirements

Likely to be modest

Preparation of safety reports (nuclear
industry)

Likely to be very modest

Pre-construction safety reports

Costs could be significant for individual establishments, but very
small number of new establishments built each year

Emergency clean up and restoration of
environmental damage

Uncertain

SEPA enforcement costs

Likely to be a small proportion of (quantified) EA costs
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Benefits
Reduced risk to human health and
safety

Could be significant

Reduced risk of environmental damage

Could be significant

RIA note (a) Costs will increase over time in line with growth of labour costs.
Our Notes:
(1) We are informed that due to security concerns Safety Reports do not need to be made available to the
public and no costs have been included in this study for this element of the work.
(2) We have not considered costs to the Competent Authority in this study. We have briefly examined the
additional costs to industry arising from recharging, but have not included these costs in the cost benefit
model or comparisons with the RIA.
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APPENDIX 2 DANGEROUS OCCURENCES (DO)
DESCRIPTIONS

RIDDOR
Code

Short Name

RIDDOR Description

02

Fail Vessel

The failure of any closed vessel (including a boiler or boiler tube) or of
any associated pipework, in which the internal pressure was above or
below atmospheric pressure, where the failure has the potential to cause
the death of any person.

05

Fire/ Explosion
Electrical

Electrical short circuit or overload attended by fire or explosion which
results in the stoppage of the plant involved for more than 24 hours or
which has the potential to cause the death of any person.

06

Explosion/
Misfire

Any of the following incidents involving explosives: a) the unintentional
explosion or ignition of explosives other than one - (i) caused by the
unintentional discharge of a weapon or (ii) where a fail-safe device or
safe system of work functioned so as to prevent any person from being
injured in consequence of the explosion or ignition; (b) a misfire (other
than one at a mine or quarry or inside a well or one involving a weapon);
(c) the failure of the shots in any demolition operation to cause the
intended extent of collapse or direction of fall of a building or structure;
(d) the projection of material (other than at a quarry) beyond the
boundary of the establishment on which the explosives are being used or
beyond the danger zone in circumstances such that any person was or
might have been injured thereby; (e) any injury to a person (other than at
a mine or quarry or one otherwise reportable under these Regs) involving
first-aid or medical treatment resulting from the explosion or discharge
of any explosives or detonator.

14

Fail Pipeline

The following incidents in respect of a pipeline or pipeline works - (a)
the uncontrolled or accidental escape of anything from, or inrush of
anything into, a pipeline which has the potential to cause the death of,
major injury or damage to the health of any person or which results in
the pipeline being shut down for more than 24 hours; (b) the
unintentional ignition of anything in a pipeline or of anything which,
immediately before it was ignited, was in a pipeline; (c) any damage to
any part of a pipeline which has the potential to cause the death of, major
injury or damage to the health of any person or which results in the
pipeline being shut down for more than 24 hours; (d) any substantial and
unintentional change in the position of a pipeline requiring immediate
attention to safeguard the integrity of safety of a pipeline; (e) any
unintentional change in the subsoil or seabed in the vicinity of a pipeline
which has the potential to affect the integrity or safety of a pipeline; (f)
any failure of a pipeline isolation device, equipment or system which has
the potential to cause the death of, major injury or damage to the health
of any person or which results in the pipeline being shut down for more
than 24 hours; (g) any failure of equipment involved with pipeline works
which has the potential to cause the death of, major injury or damage to
the health of any person.
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RIDDOR
Code

Short Name

RIDDOR Description

19

Explosion/ Fire

An explosion or fire occurring in any plant or premises which results in
the stoppage of that plant or as the case may be the suspension of normal
work in those premises for more than 24 hours, where the explosion or
fire was due to the ignition of any material.

20

Release
Flammable
Liquid

The sudden, uncontrolled release - (a) inside a building - (i) of 100 kilos
or more of a flammable liquid, (ii) of 10 kilos or more of a flammable
liquid at a temperature above its normal boiling point, or (iii) of 10 kilos
or more of a flammable gas; or (b) in the open air, of 500 kilos or more
of any of the substances referred to in sub par (a) above.

21

Release
Substance

The accidental release or escape of any substance in a quantity sufficient
to cause the death, major injury or any other damage to the health of any
person.
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APPENDIX 3 STRUCTURE OF THE MODEL
This appendix describes the approach used to model the costs and benefits of COMAH
Regulations, as represented by the information gathered for the report.
The note describes the modelling approach in detail in two sections:
1. Modelling of establishment specific costs and benefits
2. Modelling of benefits owing to reductions in frequency and costs of major accidents.
We began by examining the data to test whether statistically significant (at the 5% level)
differences exist between costs reported by existing CIMAH top tier entrants, those moving
from lower tier CIMAH to COMAH upper tier and those new to COMAH, moving directly into
the top tier. We also carried out similar test for lower tier establishments and looked for
differences dependent on number of employees. No statistically significant differences were
found, although it must be noted that the sample sizes were relatively small.
As there is no evidence to support distinguishing between cost data collected with respect to
prior status or number of employees, the model distinguishes only between upper tier and lower
tier establishments. However, as the data include costs for a range of establishments, in terms of
industry, numbers of employees, prior CIMAH status etc, do reflect a varied population.
The costs and benefits are both discounted to bring both back to present values. They can then
be compared to see to what extent the costs outweigh the benefits, or vice versa. We have used
two discounting methods:
•

To compare our findings with the RIA, we used the GDP deflator to produce 1998/99
prices, and used the discount rate of 6% used in the RIA, discounting to 1998/99.

•

For the purpose of our overall findings, we used 2003/04 prices, and discounted to
2003/04 using a discount rate of 3.5%, in accordance with HM Treasury guidance in the
Green Book.

A3.1 ESTABLISHMENT COSTS AND BENEFITS
@Risk, an Excel add-in which allows inputs and outputs in the form of ranges rather than point
estimates, was used to model the costs and benefits on the basis of the data collected. This
section describes how the data collected from questionnaires were used to produce distributions
for establishment specific costs and benefits, and how those distributions are used together with
the incumbent numbers described in Section 6.4.1 to estimate total costs for each year in the
appraisal period.

Risk Solutions

58

D5090 Issue 2

Appendix 3 Structure of the Model

A3.1.1 Converting questionnaire results to distributions for modelling
The approach taken here is illustrated by considering the information gathered on familiarisation
and analysis costs for top tier establishments. As agreed with the CA, questionnaire data were
collected by asking respondents to select which band particular costs fell within.
Ongoing annual costs
Cost information collected for ongoing annual costs was as follows:

Familiarisation and Analysis - total ongoing annual cost
Cost band

Number of operators
selecting this band

No Cost
Under £5k
£5k – £10k
£10k -£15k
£15k - £20k
£20k - £30k
£30k- £50k
Over £50k

2
0
5
3
1
0
0
0

Ongoing annual cost, £k pa

Thus, 2/11 of the sample (18.2%) stated that they incurred no ongoing costs. Of the remaining
respondents, 5/9 (55.6%) stated that they incurred ongoing costs of between £5k per year and
£10k per year, with a further 33.3% reporting costs of £10k to £15k per year, with 11.1%
reporting £15k to £20k per year. Thus, for establishments reporting non-zero ongoing costs, a
cumulative linear piecewise cost distribution can be constructed as shown below:
20

100.0%

15
88.9%
10
55.6%
5
0.0%
0
0%

20%

40%

60%

Cumulative probability
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For a single individual top tier establishment, the above information is used to generate a cost in
two stages.
1. Does the establishment incur any cost at all? Is it represented by the 18.2% stating that no
ongoing costs are incurred? This is decided as follows. A random number between 0 and 1
is selected. If the number is less than or equal to 2/11 (c. 18.2%), then the cost for that
establishment is modelled as zero.
2. If the establishment does incur ongoing costs, i.e. if the random number selected is greater
than 2/11, then a cost is selected from the distribution of costs for those establishments that
do incur ongoing costs, shown in the graph above. In brief, the model does this by selecting
a random number between 0 and 1 to determine the position on the x axis, and selecting the
corresponding y axis value from the line shown on the graph.
The number of establishments for which ongoing annual costs apply is modelled as the
arithmetic average of the number at the end of the previous year and the number at the end of
the year in question. The two stage procedure to determine the cost for an individual
establishment is repeated n times, where n is the arithmetic average calculated. The costs thus
obtained are summed to obtain the total ongoing costs for that year. In the first year of the
appraisal period, all establishments are assumed to be new entrants, and so no ongoing costs are
incurred.
A similar process is repeated for each relevant cost category with ongoing annual costs; the
whole simulation is repeated 10,000 times, and the model can output a range of statistics for
each input and output. The values presented as mean values for a single establishment in the
final report represent the mean values output by the @Risk model, ie the mean of the 10,000
simulations for the relevant cost category.
One-off costs
One-off costs for familiarisation and analysis are one of the cost categories for which in addition
to asking respondents to select a cost band, they were asked to indicate the percentage of costs
that were applicable to COMAH. The information gathered for top tier respondents is shown
below:
Respondent #:
Cost:
No Cost

1

2

3

Under £5k
£5k – £10k
£10k - £15k
£15k - £20k
£20k - £30k
£30k - £50k
Over £50k - type amount
% applied to COMAH:
0
1-20%
20-40%
40-60%
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Respondent #:
60-80%

1

2

3

4

5

6

7

8

9

10

11

80-99%
100%

Clearly, the data cannot be processed in the same way as those for the ongoing annual costs.
The costs reported by respondents 1, 5 and 10 must be adjusted to account for the fact that less
than 100% is applicable to COMAH. The table below shows the approach taken. For each
respondent, the upper end of the cost band reported has been multiplied by the arithmetic mean
of the percentage range reported.

Respondent #:
Upper end of
band range - raw
% applied to
COMAH arithmetic mean
Upper end of
band range adjusted

1
50
70%
35

2
50

3
10

4
10

100% 100% 100%
50

10

10

5
15
90%
13.4

6
50

7
10

100% 100%
50

10

8
0

9
30

10
20

11
20

0%

100%

70%

100%

0

30

14

20

Thus, 1/11 of the respondents reported no one-off costs. Of the remaining establishments, the
lower edge of the minimum cost range reported was £5k, while the data in the table above can
be represented as shown below.
Cost

10
13.4
14
20
30
35
50

Number of
respondents
reporting costs at or
below this level
3
4
5
6
7
8
10

%

30%
40%
50%
60%
70%
80%
100%

This represents a cumulative linear piecewise cost distribution as shown in the graph below:
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One-off costs, £k

50
40
30
20
10
0
0%

20%

40%

60%

80%

100%

Cumulative probability

For a single individual top tier establishment, the above information is used to generate a cost in
two stages.
1. Does the establishment incur any cost at all? Is it represented by the 1/11 (9.1%) stating
that no one-off costs are incurred? This is decided as follows. A random number
between 0 and 1 is selected. If the number is less than or equal to 1/11, then the cost for
that establishment is modelled as zero.
2. If the establishment does incur one-off costs, ie if the random number selected is greater
than 1/11, then a cost is selected from the distribution of costs for those establishments
that do incur one-off costs, shown in the graph above. In brief, the model does this by
selecting a random number between 0 and 1 to determine the position on the x axis, and
selecting the corresponding y axis value from the line shown on the graph.
The number of establishments for which one-off costs apply is modelled as the sum of those
new to the tier, and those moving from the other tier. The two stage procedure to determine the
cost for an individual establishment is repeated a number of times, the particular number being
the same as the sum of establishments new to the tier. The costs thus obtained are summed to
obtain the total one-off costs for that year. In the first year of the appraisal period all
establishments are assumed to be new entrants.
A similar process is repeated for each relevant cost category with one-off costs; the whole
simulation is repeated 5,000 times, and the model can output a range of statistics for each input
and output. The values presented as mean values for a single establishment in the final report
represent the mean values output by the @Risk model, ie the mean of the 5,000 simulations for
the relevant cost category.
A3.2 MODELLING MAJOR ACCIDENTS
Modelling of the benefits accruing from the reductions in cost and frequency of major accidents
requires consideration of the following data:
•

The frequency of major accidents prior to implementation of the COMAH Regulations
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•

Estimated reduction in frequency of major accidents

•

The cost distribution for major accidents

•

Estimated reductions in costs of major accidents.

These data are then used to model the cost of major accidents based on frequencies and costs
pertaining prior to the implementation of COMAH Regulations and those pertaining based on
estimates of reductions in the frequency of major accidents. The difference between the two
represents the benefit as a result of COMAH.

A3.2.1 Frequency of major accidents
Base frequency
The base frequency of major accidents was estimated using expert judgment as 4 major
accidents per annum. This is consistent with information in the COMAH newsletter published
by HSE which refer to frequencies of 4 to 5 major accidents per annum prior to the introduction
of COMAH. It is also similar to the rate of 5 major accidents per annum referred to in the RIA.
We also reviewed a paper by Kirchsteiger, in which he examines the available data at a
European level (from the MARS database) to attempt to derive a per establishment accident
frequency. While a tentative range is quoted, the upper and lower estimates (derived using two
separate techniques, to scope the likely range) differ by an order of magnitude, reducing their
usefulness for practical purposes. The report concludes that insufficient data are available to
establish reliable per installation frequencies. We have therefore adopted the per annum
frequency as the more reliable approach for this application.
Reduction in frequency
Early in the project we explored whether there was evidence in the incident record that
COMAH has had an impact on the frequency of major accidents. We found no reliable
evidence to support this.
Changes in Dangerous Occurrences (DOs) were examined to assess whether these could be used
as a proxy for the reduction in major accidents post COMAH. However, there is no compelling
evidence for a step-change drop in DOs from the information available. The only observed
significant drop is from 97/98 to 98/99 in the chemical sector graph, but this occurs before the
Regulations came into force. There is no evidence for firms, in general, taking pre-emptive
action directly as a result of the Regulations (certain duties of the Regulations were phased in
over a number of years from 1999). All the DO figures show increases in some years and
decreases in others (post COMAH), but the decrease from the 98/99 figure to the average of all
the subsequent years where data is available shows a reduction of 1% (for all industry) and 9%
(for chemical industry). These percentage reductions are comparable to the reduction estimated
from the survey returns and in the sensitivity analysis in which we investigated the effect of
assuming that the average frequency of major accidents reduced by 10% and 15% following the
introduction of COMAH), and they neglect the proportion of the drop due to factors other than
COMAH.
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A3.2.2 Costs of major accidents
Base costs
Data on the costs of major accidents for the top 20 UK accidents and top 14 oversees accidents
as presented in the WS Atkins report was combined with data on 6 major accidents taken from
19
the MARS database to give a cost distribution (see data annex at the end of this appendix).
The costs captured in the WS Atkins report are unlikely to capture all the costs of incidents as
they are based solely on publicly available costs. An uplift factor of 2 was therefore adopted, in
line with the assumptions used in the RIA. Including overseas data allows the potential for
larger incidents not yet encountered in the UK to be addressed. The MARS database includes
costs for accidents within Europe. The data provided included the Enschede accident but
excludes Toulouse, for which source data that could be interpreted with a reasonable degree of
confidence was not available.
Considering the 20 most expensive UK accidents as representative of the frequency of UK
accidents would suggest a frequency of 0.94 per year. Expert judgement from the Project
Board, combined with consideration of COMAH annual reports on major accidents suggest that
a figure of 4 major accidents per year should be assumed. This means that the cost distribution
generated as described here should be applied to only 25% or 1 in 4 of the major accidents that
occur. The remaining accidents are expected to have lower costs. Therefore, it was agreed that
the distribution used should be such that 75% of major accidents occurring have costs lying
between £1m and the lower end of the range obtained as described in the previous paragraph.
The data were plotted and used to generate a linear piecewise cumulative distribution as an
approximation for modelling, as shown below.

2,500

2,000

Approx for modelling

Cost £m

Actual
1,500

1,000

500

0
10%

0%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Cumulative % of distribution

Figure 11 Distributions for pound note costs of major accidents

19 Of the 14 Accidents between March 1987 and July 2001 received from the MARS data base we excluded 5 from
the analysis because insufficient cost information was available. In addition, 3 were excluded because they were of
very low consequence.
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Where it was necessary to adjust costs to 2003/04 prices, the GDP Deflator was used (Source:
Source: hm-treasury.gov.uk/economic_data_and_tools/gdp_deflators/). Where costs were in
GBP, the Bank of England interactive statistical database was used to obtain average spot
exchange rates at the time of the incident, followed by use of the Consumer Price Index to give
costs in 2003/04 prices.
It must be noted that we have insufficient information to separate costs and frequency for top
tier and lower tier establishments. At present, therefore, modelling assumes that the frequency
applies to all establishments within COMAH.
Data from the WS Atkins report and from the MARS database on the numbers of fatalities and
injuries associated with major accidents has been used with cost data provided by HSE on the
value of preventing fatalities and the costs of injuries (data used are shown below) to produce
similar distributions for the costs of casualties. The data available do not distinguish between
serious and minor injuries; for modelling purposes we have assumed that 10% of injuries are
major, with the remainder equivalent to RIDDOR over 3 day reportable injuries. This
assumption is based on expert judgement but examination of the results shows that variations in
this figure will not significantly affect the results.
Table 16 Values used for costs of casualties
Cost
VPF
Major injury
- human cost
- lost output
- resource costs
Over 3 days
human costs
lost output
resource costs
(1)
(2)
(3)

Value in 2003/04 prices, £k
1,336.81(1)
15.967(2)
14.362(3)
5.146(3)
2.298(2)
2.31(3)
0.438(3)

Source: DfT Highways Economic Note No. 1, nominal GDP per capita
Source: GAP23. Uprating made using nominal GDP per capita
Source: ‘The costs to Britain of workplace accidents and work related ill health in 1995/96’
(HSE, 1999) ISBN: 0-7176-1709-2. Uprated using the New Earnings Survey earnings index

Modelling benefits
The base frequency is used within the model to generate a number of major accidents per year
for each of 10 years using a Poisson distribution – the base accidents. Each major accident is
then assigned a cost from the scenario cost distribution – for example, the base case uses the UK
high accident cost distribution noted above. The net present value of the costs of these major
accidents – the pre-COMAH accident model - over the ten years can then be determined.
The estimated reduction in frequency is applied to the base frequency to give a reduced
frequency. This is used to generate a number of major accidents per year for each of ten years
using a Poisson distribution. Each of these accidents is then allocated a cost, equal to the cost of
the equivalent base accident described above less the average reduction in cost per major

Risk Solutions

65

D5090 Issue 2

Appendix 3 Structure of the Model

incident estimated by top tier respondents to the questionnaire. The net present value of the
costs of these major accidents – the post-COMAH accident model – can then be determined.
The difference between the two NPVs is the estimated saving as a result of COMAH.
The same method is applied to modelling both financial benefits and those accruing as a result
of reduced numbers of fatalities and injuries.

A3.1 TREATMENT OF UNCERTAINTY
There is a great deal of uncertainty associated with both the costs and benefits. As noted earlier,
it is very difficult for respondents to estimate the costs associated with the implementation of
COMAH, for a number of reasons. Similarly, as discussed earlier, there is insufficient reliable
information to fully quantify the frequency and costs of major accidents prior to and post
COMAH implementation.
Sample standard deviations, or standard errors of the means, are often used to illustrate the
impact of uncertainty on results generated through a survey. However, these will not be the
most useful method here. Because the values of each of the cost elements are always zero or
positive, their distribution cannot be normal. The normal distribution will always have a tail
that goes into meaningless negative values. This, combined with the small sizes of the samples,
implies that the usual derivation of the sampling distribution of the mean as a normal
distribution with standard deviation = (sample standard deviation)/sqrt(sample size) will not be
valid. We have therefore provided the results of the survey as histogram plots/tables (see
Appendix 9) and we have expressed the width of the distributions in total cost of COMAH
estimated from the survey returns in terms of the 5% to 95% and interquartile ranges.
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Annex: Data from Atkins and MARS used in the analysis
Table 17 Top 20 UK accidents from Atkins - 1996 values calculated at the RPI
Cost
Company

Location

Date

Time of accident

1996 value20

Texaco Ltd

Pembroke

24/07/94

£99,400,000

£99,400,000

BP Oil

Grangemouth

22/03/87

£42,000,000

£62,300,000

Laporte Chemicals

Warrington

15/09/84

£25,000,000

£43,100,000

National Freight
Consortium

Sheffield

14/12/84

£21,320,000

£36,750,000

BASF

Wilton

09/10/95

£20,000,000

£20,000,000

Amoco Ltd.

Milford Haven

30/08/83

£10,000,000

£18,000,000

RA Lister

Dursley

27/07/83

£9,000,000

£16,000,000

Shell

Ellesmere Port

20/03/90

£8,000,000

£10,000,000

BP Chemicals

Baglan Bay

12/10/90

£7,100,000

£8,900,000

J Kelman Transport
Storage

Braehead

04/01/77

£6,000,000

£18,000,000

Associated Octel

Ellesmere Port

01/02/94

£6,000,000

£6,000,000

Morganite Ceramics
Fibres

Bromborough

13/10/84

£5,825,000

£10,000,000

Laporte Chemicals

Warrington

04/06/85

£5,500,000

£9,000,000

Allied Colloids

Bradford

21/07/92

£4,500,000

£5,000,000

Unichema

Bromborough

18/10/91

£4,000,000

£4,600,000

CK Addison

Louth

26/11/81

£3,500,000

£7,400,000

BP Oil

Llandarcy

17/01/81

£3,000,000

£6,000,000

Universal Freight

Woodkirk

13/02/82

£3,000,000

£5,700,000

British Drug House

Poole

21/06/88

£3,000,000

£4,400,000

Hikson & Welch

Castleford

21/09/92

£1,500,000 £3,000,000

£1,600,000 £3,300,000

20 These values have been taken directly from the WS Atkins report. Some values are the same at the time of the
incident and when adjusted to 1996 prices. No additional analysis has been done to determine why this may be the
case.
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Table 18 Top 14 overseas accidents with higher costs than experienced in the UK
Location

Date

Business
interruption (USD)

Total Cost (USD)

Pasadena, Texas, USA

23/10/89

$700m

$1,456m

La Mede, France

11/9/92

$180m

$458m

Pampa, Texas, USA

14/11/87

$140m

$396m

Antwerp, Belgium

7/3/89

$270m

$356m

Thessaloniki, Greece

24/2/86

U/K

$300m

Norco, USA

5/5/88

U/K

$293m

Sweeny, Texas USA

4/13/91

$225m

$264m

Romeoville, Illinois, USA

23/7/84

U/K

$241m

Port Neal, Iowa, USA

13/12/94

$60m

$182m

Sodegaura, Japan

16/10/92

U/K

$172m

Seadrift, Texas, USA

3/12/91

$90m

$172m

Umm Said, Qatar

3/4/77

U/K

$156m

Shuaiba, Kuwait

20/8/91

U/K

$148m

Sterlington, Louisiana, USA

5/1/91

$35m

$148m

Table 19 Extract of data from MARS – entries with costs available in euros
Date of
Incident

Extent of
Effect

People

2000

Local

1991
1996

Local
Local &
Regional

Fatalities 21
Injuries 527
Injuries 24

1994

Local

Ecological
Harm

Suspected
Suspected

Yes
Fatalities 2
Injuries 64

Pollution/
Contamin
ation

Threatened

National
Heritage
Loss

Disruption
of
Community

Cost in Euro

Yes

Evacuation

515,000,000*

Yes

450,600,000
305,400,000

Yes

210,000,000

2001

5,700,000

2000
2001
1996

Local
Local
Local

1991

Local

Evacuation
Evacuation

Injuries 1

5,100,000
906,000
530,000

fatalities 2
Suspected
460,000
Injuries 10
1987
Fatalities 1
Suspected
Yes
113,300
* This cost did not come from the MARS database, an update of the costs of this incident was provided
separately by HSE.
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APPENDIX 4 REVIEW OF NATIONAL DATABASES
MARS Database (The Major Accident Reporting System)
MARS was established to handle information on reportable major accidents submitted by
Member States of the European Union to the European Commission in accordance with the
provisions of the Seveso II Directive. All COMAH reportable accidents should be recorded on
MARS along with details of the consequences. This is therefore a very relevant source of
information.
A short report is placed on the system when an incident is first reported, following investigation
of the incident a full, detailed report is produced, but this could take up to 12 months. All
countries do not report incidents to MARS on a regular basis, and there are no quality assurance
procedures in place to look at the data sets or check that all the incidents are being reported.
Risk Solutions was provided with data on 14 incidents occurring between March 1987 and July
2001. Due to the small number of incidents reported, it is impossible to provide a trend analysis
using the MARS data. However the data from the MARS database includes information on
costs and impacts of COMAH reportable accidents. This data has been used to help define a
cost distribution for major accidents as described in Appendix 3. In around half of the incidents
some ecological harm or pollution event occurred or was suspected.

MHIDAS Database
The MHIDAS Database was established in 1986 and is maintained by AEA Technology plc on
behalf of the Major Hazards Assessment Unit of the United Kingdom Health and Safety
Executive (HSE). Information is selected for the MHIDAS database, from public domain
information sources, for incidents that resulted in off-site impact (attributable to the effects of
the hazardous materials involved). This remit includes incidents that incurred fatality, injury, or
the evacuation of personnel; incidents that involved damage to property- both on-site and offsite, and incidents that involved damage to the environment. This data is therefore of direct
relevance to this study although as the source of the data is public domain information
(newspapers and similar) it must be treated with some care.
Some incidents (such as those involving radioactive materials) are deliberately excluded from
the database. The database gets updated once a quarter, but incidents are generally not entered
onto the database until a year after they have occurred in order to obtain as much information as
possible from as many sources.
Figure 12 shows the number of records entered on MHIDAS each year since 1990. It is
possible to see what appears to be a downward trend in the number of records since before the
implementation of COMAH with perhaps a levelling off in 2001 (the data for 2002 will be
incomplete). It is important to remember that MHIDAS is not intended to rigorously capture all
incidents and there may be some variability in the rate at which incidents are captured and
recorded year on year.
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MHIDAS records on yearly basis
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Figure 12 MHIDAS Database

CIS Database (information from RIDDOR)
21

Injuries and dangerous occurrences (DOs) must be reported under the RIDDOR Regulations .
HSE manually transfers incident data from the RIDDOR system (maintained under contract by
the Incident Contact Centre) to the CIS database.
The current version of RIDDOR came into force in 1995, so records exist for a few years both
before and after the introduction of COMAH in 1999. We can therefore construct a schematic
“accident pyramid”, as shown in Figure 13 below.

21 Reporting of Injuries, Diseases and Dangerous Occurrences Regulations, 1995
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Figure 13 Schematic accident pyramid

22

Although COMAH major accidents are quite rare, there are many hundreds of RIDDOR
reportable incidents per year. HSE has therefore initiated a project to determine whether
RIDDOR records might show a trend as a precursor to indicate a reducing likelihood of major
23
accidents. The project has identified a subset of seven RIDDOR codes for dangerous
occurrences that could be seen as indicators of COMAH major accident “near misses”. These
are summarised in Appendix 2, and referred to subsequently as “COMAH DOs”.
24

The most recent summary of national RIDDOR statistics is available on the HSE web site for
the period 1998/99 to 2002/03, which spans the COMAH implementation date of April 1999.
25
We have also been provided with slightly older sector analyses for the chemical and onshore
26
oil industries. Due to the nature of these industries, they will contain a higher proportion of
businesses covered by the COMAH Regulations than average, although it is impossible to tell
exactly which incidents occurred on CIMAH/COMAH establishments and which did not.
However, one response to COMAH is to reduce inventories of the relevant dangerous
substances to below the minimum threshold levels for top tier or lower tier status. It is
therefore useful to look at the UK trend data for COMAH DOs to see if any significant effects
could be detected. It must be emphasised, however, that there is potentially a considerable
amount of under reporting of DOs that might mask the true picture.
Figure 14 shows the total number of dangerous occurrences reported for all industrial sectors in
the UK, for the seven identified COMAH DOs only. There has been a decreasing trend since
1999/00, primarily driven by reduced numbers of pipeline related failures, although the number
of reported incidents of “released substances” has increased in the last two years.

22 A RIDDOR reportable incident also becomes a COMAH major accident if the amount of substance released
exceeds the amount specified in the Regulations and there is potential for serious harm.
23
24
25
26

Verification of COMAH DO’s, CD4B Project No. 03/02, Author: Sue Mooney
Health and Safety Statistics Highlights 2002/03, Office of National Statistics
HSE Industry Sector Profile, Chemical Industry 2001/02
HSE Industry Sector Profile, Onshore Oil Industry 2001/02

Risk Solutions

71

Reported Dangerous Occurrences

D5090 Issue 2

Appendix 4 Review of National Databases

2500
2000

21 Release substances
20 Release flammable liquid

1500

19 Explosion/fire
14 Fail pipeline
06 Explosives/misfire

1000

05 Fire/explosion electrical
02 Fail vessel

500
0
1998/99 1999/00 2000/01 2001/02 2002/03

Figure 14 All industry COMAH DOs

Reported Dangerous Occurrences

Figure 15 shows the same data, but just for the chemical industry sector, as arguably the most
heavily affected by the COMAH Regulations. There is a downwards trend from 1998/99 to
2000/01, but the number of COMAH DOs increases again in 2001/02.
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Figure 15 Chemical sector COMAH DOs
If we believe that the chemical sector is relatively more affected by the COMAH Regulations
than industry as a whole, then one possible way to try to look for evidence of an increased effect
is to plot the proportion of COMAH DOs that occur in the chemical sector compared to all
industry. This analysis is shown in Figure 16.
The average of all seven COMAH DOs does not show a decreasing trend, although there is
perhaps some evidence of an effect in the most directly relevant DO types: “releases of
flammable liquids” and “releases of substances in sufficient quantities to pose a health risk”.

Risk Solutions

72

% of reported DO's in Chemical sector

D5090 Issue 2

Appendix 4 Review of National Databases

25%
20%

02 Fail vessel
05 Fire/explosion electrical
06 Explosives/misfire
14 Fail pipeline

15%

19 Explosion/fire

10%

20 Release flammable liquid
21 Release substances
Average

5%
0%
1998/99

1999/00 2000/01 2001/02

Figure 16 Chemical sector COMAH DOs as a proportion of industry total
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Figure 17 shows the COMAH DO data for just the onshore oil sector, which is another industry
that we might believe to be particularly affected by the Regulations. There is no evidence for a
downwards trend in incident rates, although the database is smaller (approximately ¼ as many
incidents per year compared to the chemical sector).

Figure 17 Onshore oil sector COMAH DOs
As well as records of dangerous occurrences, the RIDDOR databases also record the number of
incidents resulting in ill health, injury or death. The RIDDOR codes identify the cause of the
incident, and a subset of these could also be considered as precursors of COMAH major
accidents. Figure 18 shows the total number of reported incidents occurring in the chemical
sector resulting in an “over 3-day” or “major” injury, or a “fatality” that were attributed to one
of the following causes:
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1. Exposure to or contact with harmful substances
2. Exposure to fire
3. Exposure to an explosion
The trend is very similar to Figure 15.
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Figure 18 Reported incidents in the Chemical sector resulting in injuries/fatalities that
were attributed to possible COMAH major accident precursors

Reported incidents per 100,000
employees

Figure 19 shows the same data as for Figure 18, but normalised to give an incident rate per
100,000 chemical sector employees. The observed trend is very similar.
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Figure 19 Reported incidents in the Chemical sector per 100,000 employees resulting
in injuries/fatalities that were attributed to possible COMAH major accident precursors
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The Accident Database Version 4.1 (IChemE)
This is a database that has been compiled by the IChemE and is available by subscription. It
contains over 13,000 accounts of accidents and near misses. The data can be filtered using the
following fields:
Industrial Activity
Root Cause
Equipment involved
Consequence
Specific Substance(s).
We were given the opportunity to look at the data with a free seven day trial. We established
however that the data cannot be sorted by location, i.e. country, as this field was not created
initially. Therefore we were unable to examine trends and patterns for COMAH and NonCOMAH locations in Great Britain.
The National Incident Recording System (NIRS)
The Environment Agency keeps a record of environmental incidents occurring in England and
Wales. However, there is no general duty on operators to report incidents to the Environment
Agency. Incidents that are reported are recorded on the National Incident Recording System
(NIRS). The data is presented in an annual paper called “spotlight” and on the e-digest of
environmental statistics.
Generally the data recorded on levels of pollution and environmental incidents indicate that over
the last 10 years there has been a reduction in numbers reported with a levelling out in recent
years. The following graph showing the number of category 1 (the most severe) and category 2
(significant) pollution incidents to water over the last 10 years demonstrates this.
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Water pollution incidents: 1993-2002
England and Wales
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Figure 20 Number of category 1 and 2 pollution incidents 1993 to 2002
A similar picture is produced if we look at releases by industry and releases of chemicals to
freshwater over the same period.
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Figure 21 Number of category 1 pollution incidents to fresh water involving chemicals
and from the industrial sector1993 to 2002
The pattern is not dissimilar to that observed for RIDDOR incidents. Unfortunately the
introduction of the Common Incident Classification Scheme in 1999, at around the same time
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COMAH was introduced, means that data collected prior to this date is not strictly comparable.
Consistent general data can be obtained from 1999 and consistent detailed data is only available
from 2001. We cannot therefore use this data in the study.
Category 3 incidents are substantiated incidents with minor impact, here there appears to be
clear evidence of a drop in incidents in 1999 (by about 25%), see Figure 22. As certain duties
of COMAH were phased in over a number of years it is more likely that the introduction of the
harmonised reporting system in 1999 may be the more likely reason for the step change. A more
detailed analysis of the data would be needed to assess whether COMAH had any role to play in
this decrease.

Number of Cat 3 incidents
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Source: Environment Agency

Figure 22 Number of category 3 pollution incidents to fresh water 1993 to 2002

Interpreting Accident and Incident Statistics
There are a number of reasons why incident data is difficult to interpret:
•

The quality of the data is often variable.

•

The HSE’s own primary system (CIS) has only been running for a few years, and
contains no information on the incident rates at COMAH establishments before the
Regulations came into force.

•

The classification of incidents recorded in NIRS changed in 1999.

•

Reporting rates may be low, or changing (perhaps even as a result of introduction of the
Regulations) and this masks improvements due to the Regulations.
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It is difficult to isolate the effect of the COMAH Regulations from other factors that
might also affect the incident rates, especially as it is generally not possible to identify
the COMAH/CIMAH status of establishments reporting incidents.

We have briefly explored the potential impact of the last two factors below:
Affect of reporting rates
The labour force survey, carried out by the HSE, attempts to quantify the level of underreporting by comparing returns from the labour force survey with the incidents reported within
the CIS database. The following data was taken from the latest HSC report: Levels and trends
in workplace injury: reported injuries and the labour force survey.

Figure 23 Reporting rates from the labour force survey
The report concludes that since 1989/90, there have been substantial increases in the levels of
reporting of injuries for most industries, with the overall level improving from 34% to 44%
during the period. However, this level of reporting has recently started to decline, from 47% in
1997/98, to 44% in 1999/2000. We can see this trend in the manufacturing industry data above,
which we expect to be the most relevant to COMAH. There is no evidence that reporting levels
improved on introduction of COMAH.
Changes in activity levels and other influencing factors
The establishments surveyed identified a range of other initiatives and regulations that would
influence safety performance. The most frequently mentioned were the Integrated Pollution
Prevention and Control (IPPC) and Integrated Pollution Control (IPC) Regulations.
IPPC has been replacing the IPC Regulations since 1996. IPPC will prevent or reduce emissions
to air, water and land. IPPC also includes measures to reduce waste and use energy more
efficiently. It applies to the following types of industry:
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•

energy

•

production and processing of metals

•

minerals

•

chemicals

•

waste management, and

•

others including pulp and paper production, textile treatment, tanning, food production
and intensive poultry and pig farming.

5,000 installations are expected to be regulated under IPPC by 2007.
With the exception of the incident data based on the chemical industry (Figure 19), the results
presented here have not been normalised to help account for changes in activity. To see
whether the observed trends, especially the recent apparent increase in incidents, could be due to
27
trends in production for UK industry we have examined production indices for the UK . We
28
could not find any clear evidence for this. A study carried out by Bomel examined the
increase in the number of fatalities observed during the 2000/2001 period. The report attempted
to review employment figures within different industry types to determine if the rise in fatalities
was a result of a general increase in workforce. The general trend for increasing levels of
employment showed an increase of 5.7% from 1996/97 to 2000/01. They concluded therefore
that “a coarse comparison would indicate that the 28% increase in fatality numbers is not
accounted for by the larger workforce.”
Bomel suggests a variety of reasons for a general increase in fatalities observed during the
2000/2001 period. A number of “themes” were highlighted as areas of weakness that
potentially contribute to a general drop in safety standards. Company safety culture was
highlighted as having a big impact on the safety environment, coupled with a failing in
supervision and management.
The report concluded that increased market pressure has:
•

reduced the level of management and supervision, which has contributed to a lack of
focus on health and safety and a poor safety culture

•

Increased use of outsourcing and contract staff, and an erosion of safety procedures that
were previously in place.

This suggests that organisational and cultural changes can have a pronounced effect on safety
and environmental performance when observed at the national level. These may well mask
impacts due to individual regulations aimed at specific types of event or activity.

Conclusions

27 Data from National Statistic “First Release: Index of Production Feb 2004”
28 The factors and causes contributing to fatal accidents 1996/97 to 2000/01
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We concluded that the incident databases would not help us validate assumptions regarding the
benefits of COMAH and therefore did not subject the data to any further normalisation or
statistical analysis. It was clear however from both the Bomel work and the emerging findings
of the case studies that when evaluating a new regulation it is important to take into account
both:
•

the influence attitudes to safety and continuous improvement have on how operators
respond to new regulations, and

•

the role of the Regulations in raising awareness of safety and environmental issues in
general.
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APPENDIX 5 ENTEC STUDY
INTRODUCTION
In June 2001, Entec were employed by the HSE to analyse the impact of the COMAH
29
Regulations . To do this they carried out a questionnaire postal survey to obtain data relating to
the impacts of COMAH.
Risk Solutions have carried out some further analysis of the Entec data obtained from the postal
survey. Our analysis has focused on the cost impact of the COMAH Regulations. The costs are
split into three categories in the Entec Study:
•
•
•

Cost of analysis
Cost of preparing safety report and MAPPs
Cost of changes.

DATA LIMITATIONS
When analysing the cost data, it is important to bear in mind that the Entec report was not
intended as a definitive report on the cost impacts of the new legislation and, at the time of
publication, not all respondents were fully aware of the cost implications. Although the data
gives a general feel for the scale of costs, comments on the questionnaires and information from
follow-up interviews showed that there were likely to be some inaccuracies because:
•

respondents found it difficult to differentiate between analysis and writing

•

some did not include any allowance for staff costs

•

estimates of staff costs were very rough as accurate logs of time were not kept and
information regarding actual staff costs were not available

•

costs for changes tended to focus on hardware and rarely included any allowance for
systems and procedural changes

•

costs may include elements of non COMAH business improvements

These factors must be born in mind when interpreting the results of the survey.

DATA PREPARATION AND ASSUMPTIONS
Entec provided Risk Solutions with the original data in excel spreadsheet format. This included
the responses of all participants to the questionnaire outlined in the Entec report.

29 “Safety report regime - evaluating the impact on new entrants to COMAH”. Prepared by Entec UK Ltd for the
HSE, 2003
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Entec achieved a very good response to the postal questionnaire as shown in the table.
Table 20 Response rate to the Entec questionnaire
Group represented
in the survey

Number of
establishments sent a
postal questionnaire

Number of
establishments
represented in the survey

Response rate

New entrant top tier

113

75

66%

Previous top-tier

91

41

45%

Lower-tier

99

36

36%

Total

303

152

50%

The questionnaire requested information for the three key areas of expenditure. However, the
remit for the Entec report was far broader than collation of cost data and at the time of the
review, many establishments were in the process of implementing the COMAH guidelines, and
did not fully appreciate the costs involved.
Many of the responses included blank fields to indicate either no cost, or to indicate that the
costs were yet to be quantified. For the purposes of this analysis any establishment with a blank
field against one or more of the three main cost elements were omitted from the analysis. Other
establishments gave estimated banding of costs (eg less than, more than), or simply responded
30
with “unknown”. For the purposes of this analysis we have also omitted these establishments
.
In addition, one operator stated that they had spent £18m on making changes to plant in order to
comply with COMAH. In the light of new information received from the operator, this has been
amended to £10m.
The following sample was carried into our analysis:
Table 21 Sample size for this analysis
Group represented
in the survey

Number of
establishments sent a
postal questionnaire

Number of
establishments where
costs were provided for
all categories

New entrant top tier

113

38

34%

Previous top-tier

91

23

25%

Lower-tier

99

13

13%

Total

303

66

22%

Response rate

30 Incomplete datasets or datasets containing ">", "<" or "to date" type qualifiers were removed from the analysis.
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RESULTS
Overall Analysis
The following table shows the average costs of implementing the COMAH Regulations in each
of the 3 tier types (based on the 66 establishments that provided cost estimates for all the cost
elements within the Entec questionnaire).
Table 22 Average cost per category for the 66 establishments
Tier Type

Average Cost of analysis

Average Cost of writing
report

Average Cost of making
changes

Existing TT
Lower Tier
New Entrant TT

£90,543
£13,923
£38,711

£170,130
£6,885
£51,000

£1,175,717
£135,846
£445,368

The following graph shows the distribution of total costs across the 3 cost types for the sample
of establishments that provided cost data. The establishments have been grouped in “bands” of
cost (progressing in bands of £500k).
The majority of establishments reported costs below £1m. However, there are clearly 3
establishments that reported costs far in excess of others in the survey. In the following sections
we have examined each individual cost category separately to identify outliers in the
distributions at this more detailed level.

Distribution of Total Cost
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Cost of COMAH (Banded )
Figure 24 Distributions of total cost of COMAH
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Cost of Making Changes
Analysis of the figures shows that the majority of the larger costs relate to spend on making
changes to plant as a result of the COMAH Regulations and that this category has the broadest
distributions.
The following graph shows the distribution of the total spend on making changes.

Distribution of Cost of Making Changes
Number of Organisations

70
60
50
40
30
20
10

50
0,
00
0
1,
50
0,0
00
2,
50
0,0
00
3,
50
0,0
00
4,
50
0,0
00
5,
50
0,0
00
6,
50
0,0
00
7,
50
0,0
00
8,
50
0,0
00
9,
50
0,0
00
10
,5
00
,0
00
11
,5
00
,0
00
12
,5
00
,0
00
13
,5
00
,0
00
14
,5
00
,0
00
15
,5
00
,0
00

0

Cost Bands

Figure 25 Distribution of costs of making changes

The majority of the survey respondents reported costs of below £2m. However, there are 3 clear
outliers within the dataset reporting costs far higher than the other respondents.
The two largest of these are outliers of the existing top tier establishment distribution. Looking
at more detail at the new entrants we see the following distribution. This shows that there are 3
outliers within the new entrant top tier establishments reporting costs of over £2m.
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Figure 26 Cost of making changes (new entrant top tier)
Similarly, if the lower tier establishments are analysed in isolation, there are 2 establishments
reporting far higher costs than the majority of the sample. These have been identified as
outliers.
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Figure 27 Cost of making changes (lower tier establishments)
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FURTHER ANALYSIS OF LOWER TIER ESTABLISHMENTS
Removing the outliers identified above resulted in tighter distributions except for report writing
for the lower tier establishments, which we now look at in more detail.
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Figure 28 Cost of report writing (lower tier establishments)
This graph shows that at one establishment, reporting costs are far in excess of the other
respondents. This establishment was therefore identified as an outlier.
The cost of analysis showed a much more even distribution of costs, with no one establishment
reporting significantly higher than others in the sample.
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Figure 29 Cost of analysis (lower tier establishments)
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SUMMARY
We have identified eight clear outliers in the sample set. We have removed these outliers
entirely from the analysis and the results are shown in the table below. We can see that the
average costs of compliance are heavily affected by these outliers.
Table 23 Average costs excluding unknowns and excluding outliers
Tier Type
Existing TT
Lower Tier
New Entrant TT

Average Cost of writing
report
£85,381
£3,600
£50,657

Average Cost of analysis
£50,119
£11,400
£38,171

Average Cost of making
changes
£97,214
£36,600
£226,400

The greatest cost burden now appears to fall to the new entrant top tier establishments however,
the distributions remain broad and overlapping and the limitations in the data set described
above must not be forgotten. It is clear however that the lower tier establishments experience
significantly lower costs than Top Tier establishments, whether existing or new entrants.
The results can be compared with the results published in the Entec report. Again we see that
the averages are generally reduced.
Table 24 Average costs from Entec’s original analysis
Tier Type

Cost of analysis

Existing TT
Lower Tier
New Entrant TT

Cost of writing report

£75,000
£9,000
£64,000

£133,000
£8,000
£71,000

Cost of making changes
£1,800,000
£160,000
£376,000

Where distributions are skewed, as here, it is often considered that a better measure of the
typical cost of compliance for a establishment will be given by the median of the distribution
and these are provided in the following table.
Table 25 Median costs excluding unknowns and excluding outliers
Tier Type
Existing TT
Lower Tier
New Entrant TT

Cost of analysis

Cost of writing report

£30,000
£5,000
£27,500

£50,000
£2,500
£45,000

Cost of making changes
£70,000
£30,000
£100,000

The outliers may represent establishments that have had particular difficulty estimating the costs
of compliance, for example separating out changes made for business reasons, or may represent
a genuine sub-set of establishments that have for some reason encountered higher costs, or some
mixture of these. It is also important to bear in mind:
•

the limitations in the data described above. Particularly the fact that the Entec data was
obtained whilst COMAH implementation was ongoing. Therefore the medians obtained
without the outliers may be underestimated once the total costs of implementation have
been obtained.
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•

the fact that we cannot be sure how representative the establishments included in the
analysis are of the total populations (ie the “normal” population and the exceptional
“outlier” population), nor

•

what the relative size of these two populations are.

We can expect the “real” answer to lie between the cost calculated using the averages excluding
the outliers and the cost calculated using the averages including the outliers.

OUTLIER DETAILS
Table 26 Average cost of COMAH (Outliers)
Tier Type

Average Cost of analysis

Existing TT
Lower Tier
New Entrant TT

Average Cost of writing
report

£515,000
£22,333
£45,000

Average Cost of making
changes

£1,060,000
£17,833
£55,000

£12,500,000
£466,667
£3,000,000

Table 27 Details of outliers removed from analysis (original Entec data)
Entec
ID
Tier Type
numbe
r

Company Type

Number of
employees

Cost of
analysis

Cost of
writing
report

Cost of
making
changes

Total Cost

3080

Lower Tier

15910 Potable
Spirits

50-199 Employees £5,000

£1,000

£500,000

£506,000

3021

Lower Tier

24520 Perfumes

200+ Employees

£2,500

£750,000

£764,500

3072

Lower Tier

24130 Inorganic
Chemicals

50-199 Employees £50,000

£50,000

£150,000

£250,000

1004

New Entrant
TT

60300 Transp Via
Pipelines

11-24 Employees

£30,000

£20,000

£2,000,000

£2,050,000

1045

New Entrant
TT

15910 Potable
Spirits

50-199 Employees £30,000

£70,000

£2,000,000

£2,100,000

1084

New Entrant
TT

24660 Other
Chemicals

11-24 Employees

£75,000

£5,000,000

£5,150,000

2009

Existing TT

23201 Min Oil
Refining

50-199 Employees £30,000

£120,000

£10,000,000

£10,150,000

2082

Existing TT

63120 Storage /
Whouse

11-24 Employees

£2,000,000

£15,000,000

£12,000

£75,000

£1,000,000

31

31 Further analysis indicated that the cost of making changes was £10m rather than the £15m stated in the original
Entec analysis.
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APPENDIX 6 SAMPLE SELECTION AND RESPONSE RATE
Sample selection
It was important to ensure that we chose a representative sample industry in Great Britain.
Analysis of the Entec cost study revealed that certain industry types had either higher or lower
costs than average for the group as a whole. It was therefore important to include a
representative number of establishments from each of the identified groups within our sample.
Table 28 and Table 29 below show how the sample was stratified for the top and lower tier
establishments respectively and the numbers of establishments that currently fall into each strata
(using data from the CIS database).
Table 28 Total number of top tier establishments by employee size and type
Explosives

Gas
Manufacture
3

3

1 - 10 Employees

1

12

11 - 24 Employees

1

25 - 49 Employees
50 - 199 Employees

Employee Number

Wholesale
Fuel

Grand Total

20

1

34

6

29

4

40

2

2

37

7

48

6

6

105

3

120

No Employees

Other

6

200 + Employees

2

2

78

Not Known

1

9

29

2

41

82

Grand Total

13

40

301

17

371

Table 29 Total number of lower tier establishments by employee size and type
Employee Numbers

Other

Other
Chemicals

Potable
Spirits

Storage /
Warehouse

1

Grand Total

No Employees

17

18

1 - 10 Employees

180

8

6

12

206

11 - 24 Employees

88

12

13

4

117

25 - 49 Employees

47

7

7

4

65

50 - 199 Employees

95

22

16

2

135

200 + Employees

59

7

3

1

70

Not Known

123

10

14

4

151

Grand Total

609

66

60

27

762

The sample frame was constructed by selecting at random from across the groups in proportion
to the number of establishments in each category. The number of establishments selected from
each group to give an initial sample of 50 establishments is shown in the following tables.
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Table 30 Total number of top tier establishments chosen for sample
Employee Numbers

Explosives

Gas Manufacture

Wholesale
Fuel

Other

Grand Total

No Employees

0

1 - 10 Employees

2

11 - 24 Employees

1

25 - 49 Employees

1

1

1

1

2
1

2

50 - 199 Employees

6

200 + Employees

2

1

7

3

5

Not Known

0

Grand Total

2

2

12

2

18

Table 31 Total number of lower tier establishments chosen for sample
Employee Numbers

Other

Other
Chemicals

Potable
Spirits

Storage /
Warehouse

No Employees

0

1 - 10 Employees

10

11 - 24 Employees

5

1

25 - 49 Employees

2

1

50 - 199 Employees

6

1

200 + Employees

3

1

10
6
1

4

1

8
4

Not Known
Grand Total

Grand Total

0
26

2

2

2

32

The list of 50 randomly selected establishments were then sent to individual HSE inspectors,
who ranked each on the basis of suitability for inclusion in the telephone survey taking into
account, for example, whether any prosecutions were currently outstanding. Of these, the top 26
were chosen for our sample.
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Response Rate
Top Tier (sent/received)
Table 32 Response rates for top tier establishments
Employee Numbers

Explosives

Gas
Manufacture

1/1

1/0

Other

Wholesale
Fuel

Grand Total

1/1

1/1

2/2

No Employees
1 - 10 Employees
11 - 24 Employees
25 - 49 Employees

2/1

50 – 199 Employees

4/4

4/4

200 + Employees

1/1

1/1

Not Known
Grand Total

1/1

1/0

6/6

1/1

9/8

We had an excellent response rate from our top tier sample. All but 1 establishment returned
the questionnaire and in addition we included data from 3 top tier case study establishments:
•

200+ pharmaceutical firm

•

25-49 Water treatment and distribution

•

50-199 Gas Manufacture and distribution

Lower Tier (sent/received)
Table 33 Response rates for lower tier establishments
Employee numbers

Other

Other
Chemicals

Potable
Spirits

Storage /
Warehouse

Grand
Total

No Employees
1 - 10 Employees

5/2

1/0

6/2

11 - 24 Employees

3/0

1/0

4/0

25 - 49 Employees

1/0

50 - 199 Employees

7/2

1/0

200 + Employees

2/2

1/1

18/6

2/1

1/0
1/0

9/2
3/3

Not Known
Grand Total

2/0

1/0

23/7

In addition, we had data from 1 lower tier survey establishment:
•

25-49 Water treatment and distribution

Due to an initial poor response rate we had to boost this survey sample. We initially sent out 16
questionnaires, which we increased to 23.
Of the 7 questionnaire returns, one was incomplete, and therefore omitted from our analysis.
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APPENDIX 7 CASE STUDY FINDINGS
The data reported in this appendix were obtained during interview with establishment safety
representatives. In accordance with audit best practice, detailed notes were taken, then re
distributed to the establishment for verification.
The case studies were deliberately designed to be open to ensure that a full range of costs were
captured during the establishment visit. Whilst a prompt list was used during the visits, the
discussions were intended to allow the participants to discuss all the possible costs and benefits
incurred during the COMAH implementation. The following give brief descriptions of the
types of costs and benefits covered during the visits.
Case Study 1 – is omitted because the establishment has not yet been able to verify the data, and
as an outlier it has been omitted from the analysis.

Case Study 2 – Top Tier CIMAH to Top Tier COMAH
1

Establishment Details

Establishment Details
SIC Code:

24410 Basic Pharmaceuticals

Location:

North West

Status prior to COMAH

Not a CIMAH establishment

Current COMAH status

Top Tier COMAH establishment

No. of Employees

Over 2000

No of Neighbouring
establishments

Lower Tier

0

Top Tier

0

Other Regulations they need to comply with:

IPPC, FDA, Association of European
pharmaceutical regulations, cGMP

Background Information
The establishment has undergone several changes of ownership over the last 10 years. The
establishment was previously required to follow very stringent guidelines in terms of Health and
Safety and dealing with potentially major hazards and management therefore believe the
existing risk management culture was sound. As such, the safety manager feels that COMAH
has had little impact.
The establishment was required to submit its safety report for COMAH in February 2002. The
first draft was produced in house, but was rejected as it did not meet the required guidance. The
HSE criticised the report for not containing enough establishment specific detail (it was made
deliberately generic to make the update process an easy one). Following the failed submission
in 2002, the operator employed the services of a consultant (AEA), and re-submitted the safety
report in Feb 2003. They have yet to hear back from the HSE. It is also worth noting that the
establishment has had 4 HSE inspectors since 1999. The Competent Authority has yet to
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Background Information
provide details of the PIZ (Public Information Zone), making regulation 14 (provision of
information to the public) impossible to comply with in full.
Overall the establishment management team feels that the COMAH Regulations have resulted in
additional costs, but no real quantifiable benefits. They feel that they already met the guidelines
prior to COMAH, and had to do additional work to produce the required documentation – it was
more of a data collation exercise. Very few modifications were required at the plant, and nearly
all costs are associated with cost of people’s time.
In common with other visits, COMAH appears to have been used as part of the justification for
capital projects. This makes it particularly difficult to “unpick” COMAH costs from business
costs. However, every effort has been made to represent those costs associated only with the
COMAH Regulations.
The benefits identified whilst on-site were:
□

Changed vents in order to make the process ALARP

□ Move from good practice to best practice risk management (which was already
underway as part of the BOSHE (Basis Of Safety, Health and Environment) programme).
□

Tightening of procedures

□

Increased knowledge management (25% attributable to COMAH)

□ On-site emergency procedures tightened up (they have become a more “professional
outfit”)
□

Off-plan set up and implemented

□

More attention has been drawn to environmental impact of potential incidents

Risk Solutions
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Familiarisation and Analysis Costs
One-off Costs

What were the initial one off costs of familiarising yourselves with the COMAH
Regulations and carryout the initial analyses required?
Key Activities

Total Cost, £

Notification to Regulator

(see below)

Familiarising yourself with
the key COMAH
documentation

Familiarisation & Notification costs

£7,500

Communication of COMAH
to employees

Training in new operations & COMAH
training

£31,250

Determining how to apply
additional COMAH tasks to
your establishment

Revision of change management
procedures

£10,200

Familiarisation – One Off Costs

2.2

£48,950

On-going Costs

Are there any on-going annual costs of familiarisation and analysis?
Key Activities
Communication of
COMAH to employees (i.e.
on-going training)

Total Cost, per
year £
Annual training event (held regardless of
COMAH)

Familiarisation – On-going Costs

Risk Solutions

£0

£0
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Safety Report Preparation
One-off Costs

What were the initial one off costs incurred preparing your Safety Report?
Key Activities
Management time spent
preparing your safety report

Total Cost, £
COMAH Safety Report completed
internally

Third part assistance
(consultant time)
Modifications to your Safety
report following review by
the Competent Authority
(CA)

£100,000
(incl. in above)

Safety Report Preparation – One off Costs

3.2

£215,000

£315,000

On-going Costs

Are there any on-going annual costs associated with maintaining your Safety Report?
Key Activities
Internal review and update
of your Safety Report (on
going review)

Total Cost, per
year £
Safety report is still in draft stage,
therefore costs for revision are best
guesses – estimated time based on reassessment of inventory levels (minimal
as a new management information
system is now in place)

Safety Report Preparation – On going Costs

Risk Solutions
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Provision of Information to the Public
One off Costs

What were the initial one off costs incurred to meet the requirements of COMAH for
provision of information to the public?
Key Activities

Total Cost, £

Production of leaflets (initial Not yet done (the majority of
neighbouring homes are owned by
cost)
employees. There are only 30 houses
owned by non-employees, so minimal
cost)
Production of safety
bulletins

Based on sessions held with staff living in
local area (120 staff in 1 hour sessions)

Provision of Information to the Public – One off Costs

4.2

£0

£6,000
£6,000

On-going Costs

Are there any on-going costs incurred in providing information to the public?
Key Activities

Total Cost per
year, £

Production of leaflets (on
going annual cost)

£0

Meetings with members of
the public to discuss
concerns/specific complaints

Update meetings as above

Review of information
provide to the public

Not carried out to date

Provision of Information to the Public – On-going Costs

Risk Solutions
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Emergency Planning (on & off-site)
One-off Costs

What were the initial one off costs incurred to meet the requirements of COMAH for
emergency planning
Key Activities

Total Cost, £

Production of your
emergency plan (if already
provided, cost of updating
old plan to comply with
COMAH)

£0

Meeting with local authority
organisations to produce
plan

£1,000

Emergency Planning – One-off Costs

£1,000

5.2

On-going Costs

Are there any on-going annual costs associated with your Emergency Plans?
Key Activities

Total Cost per
year, £

Annual review

Included below (part
of dedicated role)

Testing plan (consider for
example the number of
employees involved in the
testing)

1 existing person dedicated to COMAH
E.Planning 50% of role (£20k)

£76,000

Emergency exercise (once every 3 yrs)
Additional 2 days p.a. training for 10
people
Fire team (additional £15k p.a.)
6 half day exercises involving 10 people
Intensive training (£15k p.a.)

Emergency Planning – On-going Costs

Risk Solutions

£76,000
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Modifications to Plant
One off Costs

What were the initial one off costs incurred to make modifications to plant?
Key Activities

Total Cost

Any plant modifications
made as a direct
consequence of COMAH

Modify vents on effluent tank

£100,000

Additional safety equipment

Fire protection system

£88,750

Tannoy
Control centre

Downtime (and subsequent
lost revenue) incurred as a
result of the modifications.

£0

Plant Modifications – One-off Costs

6.2

£188,750

On-going Costs

Are there any on-going annual costs associated with plant and plant modifications?
Key Activities

Total Cost

On-going plant maintenance
(for COMAH related
changes)

£0

Plant Modifications – On-going Costs

£0
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Quantifiable On-going Benefits

What is the benefit achieved annually as a result of complying with COMAH?
Key Activities

Total Cost per
year, £

Reductions in operations
and maintenance costs
(including monitoring costs)
due to process improvement

0

Reductions in inventory of
hazardous materials

0

Reductions in insurance
costs

Establishment is self insured

Sharing of facilities, alarm
systems, site emergency
teams etc with adjacent
establishments
Public Information

n/a

Not carried out yet as the PIZ zone has
not been defined by the regulators

Quantifiable On-going Benefits

Risk Solutions

0
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Quantifiable Per Incident Benefits
Reduction in probability

What do you estimate is the reduction in probability of major incidents that has been
achieved as a result of complying with COMAH?
Key Activities
Evidence of major incidents
averted on-site

8.2

Reduction in
Probability
The probability of an accident occurring
has not been reduced as there have been
no material changes to the establishment.
But the damage it may cause has been
reduced due to better response rates by
the emergency services.

0

Reduction in cost

How much benefit is achieved from a reduction in the costs of major incidents achieved as
a result of complying with COMAH?
Key Activities
Evidence of smaller
escalation, improved
containment, and lower
cleanup and recovery costs
of incidents that have
occurred

Total Cost per
year, £
Possibly a small reduction due to
modifications of the emergency plans,
but difficult to quantify.
Changes made should lead to better
response rates and less severe incidents:
•

off-site emergency plan implemented

•

environmental impacts of accidents
modelled therefore potentially
reduce clean up costs

•

installation of Tannoy PA system

•

training of emergency services onsite which has led to familiarisation
of 100 acre establishment

Evidence of reduced knockon costs (cost of
investigation, prosecution
etc)
Quantifiable per incident benefits, reduction in cost

Risk Solutions

100

Impossible to
quantify.
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Reportable Incidents

Reduction in no. of reportable incidents – What reduction in the number of reportable
incidents that could be regarded as precursors of major incidents has been achieved as a result of
complying with COMAH?
Key Activities

Reduction

Evidence of smaller
numbers of RIDDOR
reportable injuries and/or
dangerous occurrences that
relate to hazards addressed
by COMAH Regulations

No changes due to COMAH as there is a
company target to reduce the number of
incidents and these have been decreasing
year on year for the last few years.

Evidence of smaller
numbers of environmental
incidents reportable to EA
that relate to hazards
addressed by COMAH
Regulations

No incidents reported to the EA over the
last 2 years

Risk Solutions
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10 Non-Quantified Benefits
Engineering or process modifications (including equipment relocation) to reduce risk
Have installed new vents to effluent plant to become ALARP and reduce any environmental
damage. New vents point upward therefore reduces plume grounding.
Improvements in monitoring, detection and protection systems to reduce risk
A tannoy system is due to be installed very shortly. This will aid emergency evacuation in an
emergency or at the time of an incident.
Reductions in maintenance or operating costs
Reductions in inventories of hazardous substances
Staff cost reductions
Increased management and staff knowledge of process hazards
As the risks have been reassessed and the processes reviewed the operator now has better
knowledge of its processes and the risks associated with them.
Improved levels of formal training and staff competency
Training has increased on the emergency planning side, which has meant quicker response rate
to emergencies.
Improved safety culture and staff morale
Always had a very high safety culture, inherited from previous owner.
Improved relationship with neighbouring establishments
No neighbouring establishments.
Improved knowledge of neighbouring establishments’ hazards, and improved coordination of
emergency procedures
See below: improved understanding of your business by local authority and emergency services.
Improved relationship with local community, especially regarding safety and/or environmental
fears
Never really had problems, most of the neighbours are staff.
Improved relationship with regulatory bodies, especially lower numbers of enforcement notices
etc.
Improved understanding of your business by local authority and emergency services
The Local Authority was not aware of how the site operated; they assumed it was a pill packing
factory. They now have better knowledge of the establishment and its functions. The emergency
services are better co-ordinated now and are familiar with the establishment as the fire service
use the site for training.
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11 Summary of Quantified Costs/Benefits
11.1 One-off Costs
Cost Category

Cost, £

Familiarisation

£48,950

Safety Report Preparation

£315,000

Provision of Information to the Public

£6,000

Emergency Planning

£1,000

Plant Modifications

£188,750

Total One-off Costs

£559,700

11.2 On-going Costs
Cost Category

Cost per year, £

Familiarisation

£0

Safety Report Preparation

£9,000

Provision of Information to the Public

£6,000

Emergency Planning

£76,000

Plant Modifications

£0

Total On-going Costs

£91,000

11.3 Benefits
Category

Benefit per year, £

Quantifiable On-going Benefits

No quantifiable
benefits identified

Risk Solutions
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Case Study 3 – Top Tier CIMAH to Top Tier COMAH
1

Establishment Details

Establishment Details
SIC Code:

41000 / Water collection and treatment

Location:

North West

Status prior to COMAH

Top Tier CIMAH establishment

Current COMAH status

Top Tier COMAH establishment

No. of Employees

25-49

No of Neighbouring
establishments

Lower Tier

0

Top Tier

0

Other Regulations they need to comply with:

Welsh Environment Agency

Background Information
The main costs associated with the move from CIMAH to COMAH have been the preparation
of the safety report, and the additional charges associated with the emergency planning
requirements.
At present there is a discussion underway about whether or not to remove the existing on-site
bulk storage of Chlorine and move towards a drum storage, or other disinfection, facility.
According to the HSE the existing arrangement means that the establishment is not within the
ALARP principle of acceptable risk. This is due to the fact that there are approximately 40
tonnes of chlorine stored on the establishment. Removal of this storage unit could, for example,
mean that more frequent deliveries of smaller chlorine drums would be required and could bring
the site down to a lower tier COMAH establishment. However, drum chlorine storage is only
one of a number of options which the operator would consider to reduce risk at the
establishment.
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Familiarisation and Analysis Costs
One-off Costs

What were the initial one off costs of familiarising yourselves with the COMAH
Regulations and carryout the initial analyses required?
Key Activities
Notification to Regulator
Familiarising yourself with
the key COMAH
documentation

Total Cost, £
Incorporated in safety report preparation
costs.

Familiarisation – One Off Costs

2.2

£0
£0

£0

On-going Costs

Are there any on-going annual costs of familiarisation and analysis?
Key Activities
Communication of
COMAH to employees (i.e.
on-going training)

Total Cost, per
year £
No additional training for COMAH
required

Familiarisation – On-going Costs

Risk Solutions

£0

£0
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Safety Report Preparation
One-off Costs

What were the initial one off costs incurred preparing your Safety Report?
Key Activities

Total Cost, £

Management time spent
preparing your safety report

15 man days at a rate of £35p.h.
assuming a 37 hour week

£3,885

Third part assistance
(consultant time)

Consultant charge

£20,000

Additional assessment
following report production

Further charge for occupied building
risk assessment

£9,500

Revisions required
following review

(Consultants and internal)

£16,000

Safety Report Preparation – One off Costs

3.2

£49,385

On-going Costs

Are there any on-going annual costs associated with maintaining your Safety Report?
Key Activities

Total Cost, per
year £

Reassessment of occupied
buildings risk assessment

£1,900

Internal review and update
of your Safety Report (on
going review)

£800 internal, £4,000 external every 5
years

£960

Revision of safety case / risk
assessments

£3,200 every 5 years

£640

Safety Report Preparation – On going Costs

Risk Solutions
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Provision of Information to the Public
One off Costs

What were the initial one off costs incurred to meet the requirements of COMAH for
provision of information to the public?
Key Activities
Production of leaflets (initial
cost)

Total Cost, £
No changes under COMAH

£0

Production of safety
bulletins

£0

Provision of Information to the Public – One off Costs

£0

4.2

On-going Costs

Are there any on-going costs incurred in providing information to the public?
Key Activities

Total Cost per
year, £

Production of leaflets (on
going annual cost)

As above

£0

Meetings with members of
the public to discuss
concerns/specific complaints

As above

£0

Review of information
provide to the public

As above

£0

Provision of Information to the Public – On-going Costs

Risk Solutions
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Emergency Planning (on & off-site)
One-off Costs

What were the initial one off costs incurred to meet the requirements of COMAH for
emergency planning
Key Activities

Total Cost, £

Production of on-site plans

£1,300

Production of off-site plans

£4,000

One off exercises to test
plans

£3,000 on-site, £4,000 off-site, £800 desk
top

£7,800

Emergency Planning – One-off Costs

5.2

£13,100

On-going Costs

Are there any on-going annual costs associated with your Emergency Plans?
Key Activities

Total Cost per
year, £

On-site review

260 every 2 years

£130

Off-site review

£600 every 2 years

£300

Testing

£600 every 2 years (on-site), £2,800
every 5 years off-site, £640 every year for
all desk top reviews (assumes £160 per
multiplied by 4)

Emergency Planning – On-going Costs

Risk Solutions

£1,500

£1,930
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Modifications to Plant
One off Costs

What were the initial one off costs incurred to make modifications to plant?
Key Activities
Any plant modifications
made as a direct
consequence of COMAH

Total Cost
No plant modifications were made as a
result of COMAH

Plant Modifications – One-off Costs

6.2

£0

£0

On-going Costs

Are there any on-going annual costs associated with plant and plant modifications?
Key Activities
On-going plant maintenance
(for COMAH related
changes)

Total Cost
As above

£0

Plant Modifications – On-going Costs

£0
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Quantifiable On-going Benefits

What is the benefit achieved annually as a result of complying with COMAH?
Key Activities

Total Cost per
year, £

Reductions in operations
and maintenance costs
(including monitoring costs)
due to process improvement

No process improvements made as a
result of COMAH

£0

Reductions in inventory of
hazardous materials

Inventory has remained the same

£0

Reductions in insurance
costs

No reductions noted

£0

Sharing of facilities, alarm
systems, site emergency
teams etc with adjacent
establishments

No adjacent establishments

£0

Public Information

No required

£0

Quantifiable On-going Benefits

Risk Solutions

£0
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Quantifiable Per Incident Benefits
Reduction in probability

What do you estimate is the reduction in probability of major incidents that has been
achieved as a result of complying with COMAH?
Key Activities

Reduction in
Probability

Evidence of major incidents
averted on-site

8.2

0

Reduction in cost

How much benefit is achieved from a reduction in the costs of major incidents achieved as
a result of complying with COMAH?
Key Activities

Total Cost per
year, £

Evidence of smaller
escalation, improved
containment, and lower
cleanup and recovery costs
of incidents that have
occurred

0

Evidence of reduced knockon costs (cost of
investigation, prosecution
etc)

0

Quantifiable per incident benefits, reduction in cost

£0
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Reportable Incidents

Reduction in no. of reportable incidents – What reduction in the number of reportable
incidents that could be regarded as precursors of major incidents has been achieved as a result of
complying with COMAH?
Key Activities

Reduction

Evidence of smaller
numbers of RIDDOR
reportable injuries and/or
dangerous occurrences that
relate to hazards addressed
by COMAH Regulations

0

Evidence of smaller
numbers of environmental
incidents reportable to EA
that relate to hazards
addressed by COMAH
Regulations

0

Risk Solutions
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10 Non-Quantified Benefits
Engineering or process modifications (including equipment relocation) to reduce risk
None noted
Improvements in monitoring, detection and protection systems to reduce risk
None noted
Reductions in maintenance or operating costs
None noted
Reductions in inventories of hazardous substances
None noted
Staff cost reductions
None noted
Increased management and staff knowledge of process hazards
None noted
Improved levels of formal training and staff competency
None noted
Improved safety culture and staff morale
None noted
Improved relationship with neighbouring establishments
None noted
Improved knowledge of neighbouring establishments hazards, and improved coordination of
emergency procedures
None noted
Improved relationship with local community, especially regarding safety and/or environmental
fears
None noted
Improved relationship with regulatory bodies, especially lower numbers of enforcement notices
etc.
None noted
Improved understanding of your business by local authority and emergency services
None noted
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11 Summary of Quantified Costs/Benefits
11.1 One-off Costs
Cost Category

Cost, £

Familiarisation

£0

Safety Report Preparation

£49,385

Provision of Information to the Public

£0

Emergency Planning

£13,100

Plant Modifications

0

Total One-off Costs

£62,485

11.2 On-going Costs
Cost Category

Cost per year, £

Familiarisation

£0

Safety Report Preparation

£3,500

Provision of Information to the Public

£0

Emergency Planning

£1,930

Plant Modifications

£0

Total On-going Costs

£5,530

11.3 Benefits
Category

Benefit per year, £

Quantifiable On-going Benefits

Risk Solutions

£0

114

D5090 Issue 2

Appendix 7 Case Study Findings

Case Study 4 – Top Tier CIMAH to Top Tier COMAH
1

Establishment Details

Establishment Details
SIC Code:

24660 / Other Chemicals

Location:

North

Status prior to COMAH

Lower Tier CIMAH establishment

Current COMAH status

Top Tier COMAH establishment

No. of Employees

50 – 199

No of Neighbouring
establishments

Lower Tier

0

Top Tier

0

Other Regulations they need to comply with:

Environment Agency

Background Information
Case Study 4 was a Top Tier chemical storage facility in the North with no neighbouring
COMAH establishments but located on a business park close to a busy city centre. This site had
previously been a lower tier establishment under CIMAH and moved to Top Tier status due to
the reclassification of chemicals under COMAH.
The safety report was cited as the single largest cost to the company in both resources and HSE
chargeable time.
The establishment has not carried out an exercise to inform the local community but this is
going to be completed over the next few months and will take up time and resources which had
not been necessary under CIMAH.
COMAH had resulted in minor changes to production as they decided to cease trading in one
particular chemical but this was a loss making product and management would have taken it off
the establishment at some stage.
One of the identified benefits of COMAH was it acted as a driver for the management team to
take a systematic look at the storage of chemicals by type which had resulted in a segregation of
some chemicals on the establishment to make it safer working environment.
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Familiarisation and Analysis Costs
One-off Costs

What were the initial one off costs of familiarising yourselves with the COMAH
Regulations and carryout the initial analyses required?
Key Activities

Total Cost, £

Notification to Regulator

20 man days @ £50 per hour

£8,000

Familiarising yourself with
the key COMAH
documentation

10 man days @ £50 per hour

£500

Familiarisation – One Off Costs

2.2

£8,500

On-going Costs

Are there any on-going annual costs of familiarisation and analysis?
Key Activities
Communication of
COMAH to employees (i.e.
on-going training)

Total Cost, per
year £
No additional training for COMAH
required

Familiarisation – On-going Costs

Risk Solutions

£0

£0
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Safety Report Preparation
One-off Costs

What were the initial one off costs incurred preparing your Safety Report?
Key Activities
Management time spent
preparing your safety report

Total Cost, £
120 days (40 hours per week) additional
assessment @ £50

£96,000

960 hrs @ £50 per hour writing report
Third part assistance
(consultant time)

No

£0

Safety Report Preparation – One off Costs

3.2

£96,000

On-going Costs

Are there any on-going annual costs associated with maintaining your Safety Report?
Key Activities
Internal review and update
of your Safety Report (on
going review)

Total Cost, per
year £
1 month every 5 years
150Hrs@£50(£7,500/5)

Safety Report Preparation – On going Costs

Risk Solutions

£1,500
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Provision of Information to the Public
One off Costs

What were the initial one off costs incurred to meet the requirements of COMAH for
provision of information to the public?
Key Activities

Total Cost, £

Production of leaflets (initial Will commence leafleting in the next few
months. Total cost estimated at £5,000
cost)
plus 3 weeks work for 1 person

£11,000

Production of safety
bulletins
Provision of Information to the Public – One off Costs

4.2

£11,000

On-going Costs

Are there any on-going costs incurred in providing information to the public?
Key Activities

Total Cost per
year, £

Production of leaflets (on
going annual cost)
Meetings with members of
the public to discuss
concerns/specific complaints

Will commence in the next few months –
thought to be minimal

£1,000

Review of information
provide to the public
Provision of Information to the Public – On-going Costs

Risk Solutions

118

£1,000

D5090 Issue 2

5
5.1

Appendix 7 Case Study Findings

Emergency Planning (on & off-site )
One-off Costs

What were the initial one off costs incurred to meet the requirements of COMAH for
emergency planning
Key Activities
Production of your
emergency plan (if already
provided, cost of updating
old plan to comply with
COMAH)

Total Cost, £
Additional work required estimated at 1
week for 1 man (on-site plan), 1 month
for 1 man, off-site plan.

£10,000

Meeting with local authority
organisations to produce
plan
Additional safety equipment

£1,000

Emergency Planning – One-off Costs

£11,000

5.2

On-going Costs

Are there any on-going annual costs associated with your Emergency Plans?
Key Activities

Total Cost per
year, £

Annual review
Testing plan (consider for
example the number of
employees involved in the
testing)

£4,000
10-15k additional work required for offsite testing every 3 years. No additional
work for on-site testing

Emergency Planning – On-going Costs

Risk Solutions

£4,000
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Modifications to Plant
One off Costs

What were the initial one off costs incurred to make modifications to plant?
Key Activities
Any plant modifications
made as a direct
consequence of COMAH

Total Cost
Very minor changes to plant

Downtime (and subsequent
lost revenue) incurred as a
result of the modifications.

£0

Plant Modifications – One-off Costs

6.2

£10,000

£10,000

On-going Costs

Are there any on-going annual costs associated with plant and plant modifications?
Key Activities

Total Cost

On-going plant maintenance
(for COMAH related
changes)

£0

Plant Modifications – On-going Costs

£0

Risk Solutions
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Quantifiable On-going Benefits

What is the benefit achieved annually as a result of complying with COMAH?
Key Activities

Total Cost per
year, £

Reductions in operations
and maintenance costs
(including monitoring costs)
due to process improvement
Reductions in inventory of
hazardous materials

£0

Inventory changed, but the change
resulted in no net benefit

£0

Reductions in insurance
costs

£0

Sharing of facilities, alarm
systems, site emergency
teams etc with adjacent
establishments

£0

Public Information

£0

Quantifiable On-going Benefits

£0

Risk Solutions
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Quantifiable Per Incident Benefits
Reduction in probability

What do you estimate is the reduction in probability of major incidents that has been
achieved as a result of complying with COMAH?
Key Activities

Reduction in
Probability

Evidence of major incidents
averted on-site

8.2

Small and
unquantifiable

Reduction in cost

How much benefit is achieved from a reduction in the costs of major incidents achieved as
a result of complying with COMAH?
Key Activities

Total Cost per year,
£

Evidence of smaller
escalation, improved
containment, and lower
cleanup and recovery costs
of incidents that have
occurred

£0

Evidence of reduced knockon costs (cost of
investigation, prosecution
etc)

£0

Quantifiable per incident benefits, reduction in cost

Risk Solutions
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Reportable Incidents

Reduction in no. of reportable incidents – What reduction in the number of reportable
incidents that could be regarded as precursors of major incidents has been achieved as a result of
complying with COMAH?
Key Activities

Reduction

Evidence of smaller
numbers of RIDDOR
reportable injuries and/or
dangerous occurrences that
relate to hazards addressed
by COMAH Regulations

0

Evidence of smaller
numbers of environmental
incidents reportable to EA
that relate to hazards
addressed by COMAH
Regulations

0

Risk Solutions
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10 Non-Quantified Benefits
Engineering or process modifications (including equipment relocation) to reduce risk
Better separation of chemicals on-site
Improvements in monitoring, detection and protection systems to reduce risk
No changes in detection systems
Reductions in maintenance or operating costs
No changes noted
Reductions in inventories of hazardous substances
Change in inventory – however, the process made £0 profit last year, and has had no impact on
the profitability of the plant.
Staff cost reductions
No changes noted.
Increased management and staff knowledge of process hazards
Management carried out annual risk assessment and HAZOP studies.
Improved levels of formal training and staff competency
No change noted
Improved safety culture and staff morale
Safety culture has improved as a result of COMAH.
Improved relationship with neighbouring establishments
No – if anything, the relationship has worsened as the establishment became top tier, and
neighbouring establishments were informed of risk.
Improved knowledge of neighbouring establishments’ hazards, and improved coordination of
emergency procedures
No neighbouring COMAH establishments.
Improved relationship with local community, especially regarding safety and/or environmental
fears
No – again, if any change, COMAH has made relationships with local business community
worse.
Improved relationship with regulatory bodies, especially lower numbers of enforcement notices
etc.
No change noted
Improved understanding of your business by local authority and emergency services
No change noted

Risk Solutions
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11 Summary of Quantified Costs/Benefits
11.1 One-off Costs
Cost Category

Cost, £

Familiarisation

£8,500

Safety Report Preparation

£96,000

Provision of Information to the Public

£11,000

Emergency Planning

£11,000

Plant Modifications

£10,000

Total One-off Costs

£136,500

11.2 On-going Costs
Cost Category

Cost per year, £

Familiarisation

£0

Safety Report Preparation

£1,500

Provision of Information to the Public

£1,000

Emergency Planning

£4,000

Plant Modifications

£0

Total On-going Costs

£6,500

11.3 Benefits
Category

Benefit per year, £

Quantifiable On-going Benefits

Risk Solutions

£0
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Case Study 5 – Top Tier CIMAH to Lower Tier COMAH
1

Establishment Details

Establishment Details
SIC Code:

41000 / Water collection and treatment

Location:

North

Status prior to COMAH

Top Tier CIMAH establishment

Current COMAH status

Lower Tier COMAH establishment

No. of Employees

30-40 on-site

No of Neighbouring
establishments

Lower Tier

0

Top Tier

0

Other Regulations they need to comply with:

Environment Agency

Background Information
This site was a TT establishment but is now a LT COMAH, under TT the establishment was
holding 16 tonnes of Chlorine in 2 bulk chlorine storage systems and the facility was 30 years
old. The establishment decided to move to one connector times one tonne and to change the
treatment process which was driven by the need to renew the plant, the H&S aspect of the
storage of chemicals being in the same building as the staff which was identified in the 2001
risk assessment and the need to store less chemicals.
The decision making was driven by cost versus risk which helped gain investment and whilst
the new regulations under COMAH contributed to the decision making this was not the key
driver.
The TT radius of 2000 metres no longer applicable, the radius for LT being 650 metres this took
the dwellings consideration down to 6.

Risk Solutions
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Familiarisation and Analysis Costs
One-off Costs

What were the initial one off costs of familiarising yourselves with the COMAH
Regulations and carryout the initial analyses required?
Key Activities
Notification to Regulator
Familiarising yourself with
the key COMAH
documentation

Total Cost, £
Estimated at approximately 1/3 of £40k
spent as part of familiarisation of
regulations following plant changes.

Familiarisation – One Off Costs

2.2

£13,300

£13,300

On-going Costs

Are there any on-going annual costs of familiarisation and analysis?
Key Activities
Communication of
COMAH to employees (i.e.
on-going training)

Total Cost, per
year £
No additional training for COMAH
required

Familiarisation – On-going Costs

Risk Solutions

£0

£0
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MAPP Preparation
One-off Costs

What were the initial one off costs incurred preparing your MAPP?
Key Activities
Management time spent
preparing your MAPP

Total Cost, £
United Utilities approximately £10k ;
Third party £10k

£20k

Third part assistance
(consultant time)

£0

Additional assessment
following report production

£0

Revisions required
following review

£0

MAPP Preparation – One off Costs

3.2

£20,000

On-going Costs

Are there any on-going annual costs associated with maintaining your MAPP?
Key Activities
Internal review and update
of your MAPP (on going
review)

Total Cost, per
year £
Approximately 1 week of 1 employee’s
time.

MAPP – On going Costs

Risk Solutions

£1,500

£1,500
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Provision of Information to the Public
One off Costs

What were the initial one off costs incurred to meet the requirements of COMAH for
provision of information to the public?
Key Activities

Total Cost, £
£0

Production of leaflets (initial Although this is not required, existing
arrangements have been maintained –
cost)
the establishment continues to work with
the public holding public meetings,
maintaining sirens and good relations
with the local community.
Not a requirement therefore not
necessary COMAH cost
Production of safety
bulletins

£0

Provision of Information to the Public – One off Costs

£0

4.2

On-going Costs

Are there any on-going costs incurred in providing information to the public?
Key Activities

Total Cost per
year, £

Production of leaflets (on
going annual cost)

No change

Meetings with members of
the public to discuss
concerns/specific complaints

No change

Review of information
provide to the public

No change

£0

Provision of Information to the Public – On-going Costs

Risk Solutions
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Emergency Planning (on & off-site)
One-off Costs

What were the initial one off costs incurred to meet the requirements of COMAH for
emergency planning
Key Activities

Total Cost, £

Production of your
emergency plan (if already
provided, cost of updating
old plan to comply with
COMAH)

Off-site testing of plans ceased to exist at
the end of March 2003 due to the change
from TT to LT

Meeting with local authority
organisations to produce
plan

NA

Additional safety equipment

NA

Emergency Planning – One-off Costs

5.2

N/A

On-going Costs

Are there any on-going annual costs associated with your Emergency Plans?
Key Activities

Total Cost per
year, £

Annual review
Testing plan (consider for
example the number of
employees involved in the
testing)
Emergency Planning – On-going Costs

Risk Solutions

N/A
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Modifications to Plant
One off Costs

What were the initial one off costs incurred to make modifications to plant?
Key Activities
Any plant modifications
made as a direct
consequence of COMAH

Total Cost
COMAH - one of many factors in a £2m
investment to plant changes. The actual
saving in managing COMAH was about
£20k.

No cost – not a
COMAH decision

Downtime (and subsequent
lost revenue) incurred as a
result of the modifications.
Plant Modifications – One-off Costs

6.2

£0

On-going Costs

Are there any on-going annual costs associated with plant and plant modifications?
Key Activities

Total Cost

On-going plant maintenance
(for COMAH related
changes)
Plant Modifications – On-going Costs

Risk Solutions

N/A
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Quantifiable On-going Benefits

What is the benefit achieved annually as a result of complying with COMAH?
Key Activities

Total Cost per
year, £

Reductions in operations
and maintenance costs
(including monitoring costs)
due to process improvement

£0

Reductions in inventory of
hazardous materials

£0

Reductions in insurance
costs

£0

Sharing of facilities, alarm
systems, site emergency
teams etc with adjacent
establishments

£0

Public Information

£0

Quantifiable On-going Benefits

£0

Risk Solutions
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Quantifiable Per Incident Benefits
Reduction in probability

What do you estimate is the reduction in probability of major incidents that has been
achieved as a result of complying with COMAH?
Key Activities

Reduction in
Probability

Evidence of major incidents
averted on-site

8.2

0

Reduction in cost

How much benefit is achieved from a reduction in the costs of major incidents achieved as
a result of complying with COMAH?
Key Activities

Total Cost per
year, £

Evidence of smaller
escalation, improved
containment, and lower
cleanup and recovery costs
of incidents that have
occurred

£0

Evidence of reduced knockon costs (cost of
investigation, prosecution
etc)

£0

Quantifiable per incident benefits, reduction in cost

£0

Risk Solutions
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Reportable Incidents

Reduction in no. of reportable incidents – What reduction in the number of reportable
incidents that could be regarded as precursors of major incidents has been achieved as a result of
complying with COMAH?
Key Activities

Reduction

Evidence of smaller
numbers of RIDDOR
reportable injuries and/or
dangerous occurrences that
relate to hazards addressed
by COMAH Regulations

0

Evidence of smaller
numbers of environmental
incidents reportable to EA
that relate to hazards
addressed by COMAH
Regulations

0

Risk Solutions
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10 Non-Quantified Benefits
Engineering or process modifications (including equipment relocation) to reduce risk
Nothing COMAH related
Improvements in monitoring, detection and protection systems to reduce risk
None noted
Reductions in maintenance or operating costs
None noted
Reductions in inventories of hazardous substances
None noted
Staff cost reductions
None noted
Increased management and staff knowledge of process hazards
None noted
Improved levels of formal training and staff competency
None noted
Improved safety culture and staff morale
None noted
Improved relationship with neighbouring establishments
None noted
Improved knowledge of neighbouring establishments’ hazards, and improved coordination of
emergency procedures
None noted
Improved relationship with local community, especially regarding safety and/or environmental
fears
None noted
Improved relationship with regulatory bodies, especially lower numbers of enforcement notices
etc.
None noted
Improved understanding of your business by local authority and emergency services
None noted

Risk Solutions
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11 Summary of Quantified Costs/Benefits
11.1 One-off Costs
Cost Category

Cost, £

Familiarisation

£13,300

MAAP Preparation

£20,000

Plant Modifications

£0

Total One-off Costs

£33,300

11.2 On-going Costs
Cost Category

Cost per year, £

Familiarisation

£0

MAAP Preparation and review

£1,500

Plant Modifications

£0

Total On-going Costs

£1,500

11.3 Benefits
Category

Benefit per year, £

Quantifiable On-going Benefits

Risk Solutions

£0
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COMAH Regulations Lower Tier Questionnaire
Question 1 – Your site details
Question 1.1
0

How many employees are there on your site?
1-10

Question 1.2

11-24

25-49

50-199

200+

unknown

What is your site’s SIC code? (please tick as appropriate)

24410 Basic Pharmaceuticals

23201 Min Oil Refining

27100 Basic Iron/Steel

15920 Neutral Alcohol

26400 Brick/ Tile(Cay)

11200 Oil/Gas Service

63110 Cargo Handling

24140 Organic Chemicals

36210 Coin/Medal Striking

63230 Other Air Transp

24120 Dyes/Pigments

24660 Other Chemicals

24610 Explosives

26150 Other Glass

11100 Extract Of Petroleum/Gas

27450 Other Non-Ferrous Met

24150 Fertilizer Nitro

60249 Other Road Freight

40200 Gas Manufacture/Dist

63220 Other Water Transp

24620 Glue/Gelatine

24520 Perfumes

Question 1.3

Prior to COMAH, were you required to comply with the CIMAH Regulations?
If yes, what was your classification (Lower Tier, Top Tier)

Question 1.4

What is your site’s current COMAH status (Lower Tier ,Top Tier)

Question 1.5

Do you have any neighbouring COMAH registered sites? If yes, how many,
and do you know their status? (Lower Tier, Top Tier)

Question 1.6

Could you list any other regulations that your site has to comply with that may
overlap with COMAH requirements (i.e. the integrated pollution prevention
and control (IPPC) directive) etc.

Risk Solutions
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Question 2 – Familiarisation and Analysis Costs
Question 2.1

Familiarisation and Analysis Costs – Fixed Costs

What were the initial one off costs of familiarising yourselves with the COMAH Regulations and
carryout the initial analyses required?
Examples of one
off costs you
should consider

Notification to regulator
Familiarising yourself with the key COMAH documentation
Determining how to apply additional COMAH tasks to your site
Communication of COMAH to employees
Additional analysis of on site and off site specific risks (HAZOP etc)

Estimate of total cost
No Cost

Under £5k

£5k – £10k

£10k £15k

£15k £20k

£20k £30k

£30k £50k

Greater than £50k (please specify):
Comments you would like to add:

Question 2.2

Familiarisation and Analysis Costs – Variable Costs

Are there any on-going annual costs of familiarisation and analysis?
Examples of on
going costs you
should consider

Communication of COMAH to employees (i.e. on-going training)
On-going additional analysis of on site and off site specific risks (HAZOP etc)

Estimate of total cost
No Cost

Under £5k

£5k – £10k

£10k -£15k

Greater than £50k (please specify):
Comments you would like to add:

Risk Solutions
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Question 3 – Preparation of your MAPP
Question 3.1

Preparation of your MAPP – Fixed Costs

What were the initial one off costs incurred preparing your MAPP?
Examples of one
off costs you
should consider

Management time spent preparing the MAPP
Third part assistance (consultant time)
Modifications to your MAPP following review

Estimate of total cost
No Cost

Under £5k

£5k - £10k

£10k £15k

£15k £20k

£20k £30k

£30k -£50k

Greater than £50k (please specify):
Comments you would like to add:

Question 3.2

Preparation of your MAPP – Variable Costs

Are there any on-going annual costs associated with maintaining your MAPP?
Examples of on
going costs you
should consider

Management time spent reviewing the MAPP
Modifications to your MAPP following review
Internal review and update of your MAPP

Estimate of total cost
No Cost

Under £1k

£1k - £2k

£2k - £5k

Greater than £40k (please specify):

Risk Solutions
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Preparation of your MAPP – Variable Costs

Are there any on-going annual costs associated with maintaining your MAPP?
Comments you would like to add:

Risk Solutions
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Question 4 – Modifications to plant
Question 4.1

Modifications to plant – Fixed Costs

What were the initial one off costs incurred to make modifications to plant
Examples of one
off costs you
should consider

Any plant modifications made as a direct consequence of COMAH
Downtime (and subsequent lost revenue) incurred as a result of the
modifications.

Estimate of total cost
No Cost

Under £25k

£25k £50k

£50k £100k

£100k £200k

£200k £500k

£500k £1m

Greater than £1m (please specify):
What percentage of this additional cost was incurred as a direct result of COMAH?
0%

1-20%

20-40%

40-60%

60-80%

80-99%

100%

Comments you would like to add:

Question 4.2

Modifications to plant – Variable Costs

Are there any on-going annual costs associated with plant and plant modifications?
Examples of ongoing costs you
should consider

On-going plant maintenance (for COMAH related changes)

Estimate of total cost
No Cost

Under £5k

£5k - £10k

£10k £20k

£20k £30k

£30k £50k

£50k £100k

Greater than £100k (please specify):
What percentage of this additional cost, incurred as a direct result of COMAH?
0%

1-20%

20-40%

40-60%

Comments you would like to add:

Risk Solutions
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Question 5 – Quantifiable On-going Benefits
What is the benefit achieved annually as a result of complying with COMAH?
Examples of on
going benefits you
should consider

Reductions in operations and maintenance costs (including monitoring costs)
due to process improvement
Reductions in inventory of hazardous materials
Reductions in insurance costs
Sharing of facilities, alarm systems, site emergency teams etc with adjacent
sites
Do not include benefits arising due to potential reductions in the frequency or
impact of incidents – these are the subject of the next question.

Estimate of total benefit
No on
going
benefits

Under £5k

£5k - £10k

£10k £15k

£15k -£20k

£20k £30k

£30k - £50k

Greater than £50k (please specify):
What percentage of this benefit is realised as a direct result of COMAH (as opposed to other drivers,
e.g. internal initiatives; insurance requirements; other legislation such as the integrated pollution
prevention and control (IPPC) directive etc)?
0%

1-20%

20-40%

40-60%

Comments you would like to add:

Risk Solutions
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Question 6 – Quantifiable Per Incident Benefits
Question 6.1

Quantifiable Per Incident Benefits (reduction in probability)

What do you estimate is the reduction in probability of major incidents that has been achieved
as a result of complying with COMAH?
Examples of per
incident benefits you
should consider

Evidence of major incidents averted on site

Estimate of total benefit
No effect on
major
incident
probability

<1%
chance that
major
incident
averted

>1%
chance that
major
incident
averted

>10%
chance that
major
incident
averted

>50%
chance that
major
incident
averted

Major
incident
definitely
averted
since
introductio
n of
COMAH

Impossible
to estimate
effect on
major
incident
probability

What percentage of this benefit is realised as a direct result of COMAH (as opposed to other drivers,
e.g. internal initiatives; insurance requirements; other legislation such as the integrated pollution
prevention and control (IPPC) directive etc)?
0%

1-20%

20-40%

40-60%

Comments you would like to add:

Risk Solutions
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Question 6.2

Quantifiable Per Incident Benefits (reduction in cost)

How much benefit is achieved from a reduction in the costs of major incidents achieved as a
result of complying with COMAH?
Examples of per
incident benefits you
should consider

Evidence of smaller escalation, improved containment, and lower cleanup
and recovery costs of incidents that have occurred
Evidence of reduced knock-on costs (cost of investigation, prosecution etc)

Estimate of total cost reduction
Major
incident(s)
have occurred
since
introduction of
COMAH.
(see below)

No effect
on cost of
major
incidents

Cost
reduction
of <£10k
per
incident

Cost
reduction
of <£100k
per
incident

Cost
reduction
of <£1m
per
incident

Cost
reduction
of <£10m
per
incident

Impossible
to estimate
effect on
cost of
major
incidents

Estimated cost reduction if greater than £10m per incident
(please specify):
IF major incident(s) have occurred since introduction of
COMAH, estimated actual cost reduction (please specify)
What percentage of this benefit is realised as a direct result of COMAH (as opposed to other drivers,
e.g. internal initiatives; insurance requirements; other legislation such as the integrated pollution
prevention and control (IPPC) directive etc)?
0%

1-20%

20-40%

40-60%

60-80%

80-99%

100%

Comments you would like to add (e.g. results of specific calculations or cost benefit assessments to
quantify the cost of major incidents following COMAH):

Risk Solutions
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Question 7 – Reportable Incidents
Reduction in no. of reportable incidents – What reduction in the number of reportable incidents that
could be regarded as precursors of major incidents has been achieved as a result of complying with
COMAH
Evidence of smaller numbers of RIDDOR reportable injuries and/or dangerous
occurrences that relate to hazards addressed by COMAH Regulations

Examples of
benefits you should
consider

Evidence of smaller numbers of environmental incidents reportable to EA that
relate to hazards addressed by COMAH Regulations

Quantified estimate of a reduction in reportable incidents
No effect on
number of
reportable
incidents

Incident rate has
reduced by <10%

Incident rate has
reduced by 10
50%

Incident rate has
reduced by >50%

Impossible to
estimate effect on
number of
reportable
incidents

Estimated number of RIDDOR reportable injuries and/or
dangerous occurrences per year
Estimated number of environmental incidents reportable to
EA per year
What percentage of this benefit is realised as a direct result of COMAH (as opposed to other drivers,
e.g. internal initiatives; insurance requirements; other legislation such as the integrated pollution
prevention and control (IPPC) directive etc)?
0%

1-20%

20-40%

40-60%

Comments you would like to add:

Risk Solutions
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Question 8 – Non Quantified Benefits
In this section we would be grateful for any comments you have regarding benefits that you have seen
since the implementation of COMAH that are not easily quantifiable.
Please tick all boxes that apply and provide comments and examples of the particular benefits realised
where appropriate. If factors other than COMAH have contributed to a benefit being realised please
specify.

Benefit not
seen on this
site, or not at
all influenced
by COMAH
Engineering or process modifications
(including equipment relocation) to reduce risk
Comments

Improvements in monitoring, detection and
protection systems to reduce risk
Comments

Reductions in maintenance or operating costs
Comments

Risk Solutions
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Benefit seen
on this site,
directly due to
COMAH
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Benefit not
seen on this
site, or not at
all influenced
by COMAH
Reductions in inventories of hazardous
substances
Comments

Staff cost reductions

Comments

Increased management and staff knowledge of
process hazards
Comments

Improved levels of formal training and staff
competency
Comments

Risk Solutions
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Benefit not
seen on this
site, or not at
all influenced
by COMAH
Improved safety culture and staff morale

Comments

Improved relationship with neighbouring sites
Comments

Improved knowledge of neighbouring sites
hazards, and improved coordination of
emergency procedures
Comments

Improved relationship with local community,
especially regarding safety and/or
environmental fears
Comments

Risk Solutions
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Benefit not
seen on this
site, or not at
all influenced
by COMAH
Improved relationship with regulatory bodies,
especially lower numbers of enforcement
notices etc.
Comments

Improved understanding of your business by
local authority and emergency services
Comments

Any other comments you would like to add:

Risk Solutions
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COMAH Regulations Top Tier Questionnaire
Question 1 – Your site details
Question 1.1
How many employees are there on your site?
0
1-10
11-24
25-49
50-199
200+
unknown
Question 1.2
What is your site’s SIC code? (please tick as appropriate)
24410 Basic Pharmaceuticals
23201 Min Oil Refining
27100 Basic Iron/Steel
15920 Neutral Alcohol
26400 Brick/ Tile(Cay)
11200 Oil/Gas Service
63110 Cargo Handling
24140 Organic Chemicals
36210 Coin/Medal Striking
63230 Other Air Transp
24120 Dyes/Pigments
24660 Other Chemicals
24610 Explosives
26150 Other Glass
11100 Extract Of Petroleum/Gas
27450 Other Non-Ferrous Met
24150 Fertilizer Nitro
60249 Other Road Freight
40200 Gas Manufacture/Dist
63220 Other Water Transp
24620 Glue/Gelatine
24520 Perfumes
Question 1.3
Prior to COMAH, were you required to comply with the CIMAH Regulations?
If yes, what was your classification (Lower Tier, Top Tier)
Question 1.4

What is your site’s current COMAH status (Lower Tier ,Top Tier)

Question 1.5

Do you have any neighbouring COMAH registered sites? If yes, how many,
and do you know their status? (Lower Tier, Top Tier)

Question 1.6

Could you list any other regulations that your site has to comply with that may
overlap with COMAH requirements (i.e. the integrated pollution prevention
and control (IPPC) directive) etc.

Risk Solutions
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Question 2 – Familiarisation and Analysis Costs
Question 2.1

Familiarisation and Analysis Costs – Fixed Costs

What were the initial one off costs of familiarising yourselves with the COMAH Regulations and
carryout the initial analyses required?
Examples of one
Notification to Regulator
off costs you
Familiarising yourself with the key COMAH documentation
should consider
Determining how to apply additional COMAH tasks to your site
Communication of COMAH to employees
Additional analysis of on site and off site specific risks (HAZOP etc)
Estimate of total cost
No Cost
Under £5k
£5k – £10k
£10k £15k £20k £30k £15k
£20k
£30k
£50k
Greater than £50k (please specify):
What percentage of this additional cost was incurred as a direct result of COMAH?
0%
1-20%
20-40%
40-60%
60-80%
80-99%
100%
Comments you would like to add:

Question 2.2
Familiarisation and Analysis Costs – Variable Costs
Are there any on-going annual costs of familiarisation and analysis?
Examples of on
Communication of COMAH to employees (i.e. on-going training)
going costs you
On-going additional analysis of on site and off site specific risks (HAZOP etc)
should consider
Estimate of total cost
No Cost
Under £5k
£5k – £10k
£10k -£15k £15k £20k £30k- £50k
£20k
£30k
Greater than £50k (please specify):
Comments you would like to add:

Risk Solutions
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Question 3 – Preparation of your Safety Report
Question 3.1
Preparation of your Safety Report – Fixed Costs
What were the initial one off costs incurred preparing your Safety Report
Examples of one
Management time spent preparing your safety report
off costs you
Third part assistance (consultant time)
should consider
Modifications to your Safety report following review by the Competent
Authority (CA)
Estimate of total cost
No Cost
Under £20k £20k £40k £60k £80k £100k £40k
£60k
£80k
£100k
£200k
Greater than £200k (please specify):
Comments you would like to add:

Question 3.2
Preparation of your Safety Report – Variable Costs
Are there any on-going annual costs associated with maintaining your Safety Report?
Examples of onInternal review and update of your Safety Report (on going review)
going costs you
should consider
Estimate of total cost
No Cost
Under £10k £10k £20k £30k -£50k £50k £75k £20k
£30k
£75k
£100k
Greater than £100k (please specify):
Comments you would like to add:

Risk Solutions
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Question 4 – Provision of information to the public
Question 4.1
Provision of information to the public – Fixed Costs
What were the initial one off costs incurred to meet the requirements of COMAH for provision
of information to the public?
Examples of one
If this cost is shared with neighbouring sites, could you estimate your
off costs you
contribution, not the total cost?
should consider
Production of leaflets (initial cost)
Production of safety bulletins
Estimate of total cost
No Cost
Under £500 £500 –
£1,500 £2,500 £5,000 £10,000 £1,500
£2,500
£5,000
£10,000
£15,000
Greater than £15,000 (please specify):
What percentage of this additional cost was incurred as a direct result of COMAH?
0%
1-20%
20-40%
40-60%
60-80%
80-99%
100%
Comments you would like to add:

Question 4.2
Provision of information to the public – Variable Costs
Are there any on-going annual costs incurred in providing information to the public?
Examples of on
If this cost is shared with neighbouring sites, please estimate your contribution,
going costs you
rather than the total cost of, for example:
should consider
Production of leaflets (on-going annual cost)
Meetings with members of the public to discuss concerns / specific complaints
Review of information provide to the public
Estimate of total cost
No Cost
Under £500 £500 £1,500 £2,500 £5,000 £10,000 £1,500
£2,500
£5,000
£10,000
£15,000
Greater than £15,000 (please specify):
Comments you would like to add:
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Question 5 – Emergency planning (both on site and off site plans)
Question 5.1
Emergency Planning – Fixed Costs
What were the initial one off costs incurred to meet the requirements of COMAH for emergency
planning
Examples of one
If this cost is shared with neighbouring sites, please could you estimate your
off costs you
contribution, rather than the total cost of, for example:
should consider
Production of your emergency plan (if already provided, cost of updating old
plan to comply with COMAH)
Meeting with local authority organisations to produce plan
Estimate of total cost
No Cost
Under £5k
£5k - £10k
£10k £20k £30k £50k £20k
£30k
£50k
£100k
Greater than £100k (please specify):
What percentage of this additional cost was incurred as a direct result of COMAH?
0%
1-20%
20-40%
40-60%
60-80%
80-99%
100%
Comments you would like to add:

Question 5.2
Emergency Planning – Variable Costs
Are there any on-going annual costs associated with your Emergency Plans?
Examples of on
If this cost is shared with neighbouring sites, could you estimate your
going costs you
contribution, rather than the total cost of, for example:
should consider
Annual review
Meetings with local authority / public groups
Testing plan (consider for example the number of employees involved in the
testing)
Estimate of total cost
No Cost
Under £5k
£5k - £10k
£10k £20k £30k £50k £20k
£30k
£50k
£100k
Greater than £100k (please specify):
What percentage of this additional cost, incurred as a direct result of COMAH?
0%
1-20%
20-40%
40-60%
60-80%
80-99%
100%
Comments you would like to add:
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Question 6 – Modifications to plant
Question 6.1
Modifications to plant – Fixed Costs
What were the initial one off costs incurred to make modifications to plant
Examples of one
Any plant modifications made as a direct consequence of COMAH
off costs you
Downtime (and subsequent lost revenue) incurred as a result of the
should consider
modifications.
Estimate of total cost
No Cost
Under £25k £25k £50k £100k £200k £500k £50k
£100k
£200k
£500k
£1m
Greater than £1m (please specify):
What percentage of this additional cost was incurred as a direct result of COMAH?
0%
1-20%
20-40%
40-60%
60-80%
80-99%
100%
Comments you would like to add:

Question 6.2
Modifications to plant – Variable Costs
Are there any on-going annual costs associated with plant and plant modifications?
Examples of onOn-going plant maintenance (for COMAH related changes)
going costs you
should consider
Estimate of total cost
No Cost
Under £5k
£5k - £10k
£10k £20k £30k £20k
£30k
£50k
Greater than £100k (please specify):
What percentage of this additional cost, incurred as a direct result of COMAH?
0%
1-20%
20-40%
40-60%
60-80%
80-99%
Comments you would like to add:
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Question 7 – Quantifiable On-going Benefits
What is the benefit achieved annually as a result of complying with COMAH?
Examples of on
Reductions in operations and maintenance costs (including monitoring costs)
going benefits you
due to process improvement
should consider
Reductions in inventory of hazardous materials
Reductions in insurance costs
Sharing of facilities, alarm systems, site emergency teams etc with adjacent
sites
Do not include benefits arising due to potential reductions in the frequency or
impact of incidents – these are the subject of the next question.
Estimate of total benefit
No on
Under £5k
£5k - £10k
£10k £15k -£20k £20k £30k - £50k
going
£15k
£30k
benefits
Greater than £50k (please specify):
What percentage of this benefit is realised as a direct result of COMAH (as opposed to other drivers,
e.g. internal initiatives; insurance requirements; other legislation such as the integrated pollution
prevention and control (IPPC) directive etc)?
0%
1-20%
20-40%
40-60%
60-80%
80-99%
100%
Comments you would like to add:
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Question 8 – Quantifiable Per Incident Benefits
Question 8.1
Quantifiable Per Incident Benefits (reduction in probability)
What do you estimate is the reduction in probability of major incidents that has been achieved
as a result of complying with COMAH?
Examples of per
Evidence of major incidents averted on site
incident benefits you
should consider
Estimate of total benefit
No effect on
<1%
>1%
>10%
>50%
Major
Impossible
major
chance that chance that chance that chance that incident
to estimate
incident
major
major
major
major
definitely
effect on
probability
incident
incident
incident
incident
averted
major
averted
averted
averted
averted
since
incident
introductio
probability
n of
COMAH
What percentage of this benefit is realised as a direct result of COMAH (as opposed to other drivers,
e.g. internal initiatives; insurance requirements; other legislation such as the integrated pollution
prevention and control (IPPC) directive etc)?
0%
1-20%
20-40%
40-60%
60-80%
80-99%
100%
Comments you would like to add:
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Question 8.2
Quantifiable Per Incident Benefits (reduction in cost)
How much benefit is achieved from a reduction in the costs of major incidents achieved as a
result of complying with COMAH?
Examples of per
Evidence of smaller escalation, improved containment, and lower cleanup and
incident benefits
recovery costs of incidents that have occurred
you should consider Evidence of reduced knock-on costs (cost of investigation, prosecution etc)
Estimate of total cost reduction
Major
No effect
Cost
Cost
Cost
Cost
Impossible
incident(s)
on cost of
reduction
reduction
reduction
reduction
to estimate
have occurred
major
of <£10k
of <£100k
of <£1m
of <£10m
effect on
since
incidents
per
per
per
per
cost of
introduction of
incident
incident
incident
incident
major
COMAH.
incidents
(see below)
Estimated cost reduction if greater than £10m per incident
(please specify):
IF major incident(s) have occurred since introduction of
COMAH, estimated actual cost reduction (please specify)
What percentage of this benefit is realised as a direct result of COMAH (as opposed to other drivers,
e.g. internal initiatives; insurance requirements; other legislation such as the integrated pollution
prevention and control (IPPC) directive etc)?
0%
1-20%
20-40%
40-60%
60-80%
80-99%
100%
Comments you would like to add (e.g. results of specific calculations or cost benefit assessments to
quantify the cost of major incidents following COMAH):
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Question 9 – Reportable Incidents
Reduction in no. of reportable incidents – What reduction in the number of reportable incidents that
could be regarded as precursors of major incidents has been achieved as a result of complying with
COMAH?
Examples of
Evidence of smaller numbers of RIDDOR reportable injuries and/or dangerous
benefits you should
occurrences that relate to hazards addressed by COMAH Regulations
consider
Evidence of smaller numbers of environmental incidents reportable to EA that
relate to hazards addressed by COMAH Regulations
Quantified estimate of a reduction in reportable incidents
No effect on
Incident rate has
Incident rate has
Incident rate has
Impossible to
number of
reduced by <10% reduced by 10
reduced by >50% estimate effect on
reportable
50%
number of
incidents
reportable
incidents
Estimated number of RIDDOR reportable injuries and/or
dangerous occurrences per year
Estimated number of environmental incidents reportable to
EA per year
What percentage of this benefit is realised as a direct result of COMAH (as opposed to other drivers,
e.g. internal initiatives; insurance requirements; other legislation such as the integrated pollution
prevention and control (IPPC) directive etc)?
0%
1-20%
20-40%
40-60%
60-80%
80-99%
100%
Comments you would like to add:
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Question 10 – Non Quantified Benefits
In this section we would be grateful for any comments you have regarding benefits that you have seen
since the implementation of COMAH that are not easily quantifiable.
Please tick all boxes that apply and provide comments and examples of the particular benefits realised
where appropriate. If factors other than COMAH have contributed to a benefit being realised please
specify.
Benefit not
seen on this
site, or not at
all influenced
by COMAH
Engineering or process modifications
(including equipment relocation) to reduce risk
Comments

Improvements in monitoring, detection and
protection systems to reduce risk
Comments

Reductions in maintenance or operating costs
Comments
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Benefit not
seen on this
site, or not at
all influenced
by COMAH
Reductions in inventories of hazardous
substances
Comments

Staff cost reductions
Comments

Increased management and staff knowledge of
process hazards
Comments

Improved levels of formal training and staff
competency
Comments
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Benefit not
seen on this
site, or not at
all influenced
by COMAH
Improved safety culture and staff morale
Comments

Improved relationship with neighbouring sites
Comments

Improved knowledge of neighbouring sites
hazards, and improved coordination of
emergency procedures
Comments

Improved relationship with local community,
especially regarding safety and/or
environmental fears
Comments
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Benefit not
seen on this
site, or not at
all influenced
by COMAH
Improved relationship with regulatory bodies,
especially lower numbers of enforcement
notices etc.
Comments

Improved understanding of your business by
local authority and emergency services
Comments

Any other comments you would like to add:
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APPENDIX 9 DETAILED QUESTIONNAIRE RETURNS – COST
OF COMPLIANCE
The following tables and graphs summarise the questionnaire and case study returns regarding
cost of compliance. As part of the questionnaire, respondents were asked to estimate the
additional cost (over CIMAH) of complying with the new COMAH Regulations in a number of
different areas. Where the cost may have been attributed to other business drivers, the
respondents were asked to estimate what percentage of the expenditure related solely to the
COMAH Regulations. The red line on the graphs represents the average RIA estimates for the
same costs.
Where there are two red lines the lower value is the assessment for existing establishments and
the higher the estimate for new entrants.
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Top Tier Responses - Number in sample: 11
Familiarisation and Analysis (one-off cost)

Number of responses

7
6

Central estimate from RIA

5
4
3
2
1
0
No Cost

Under
£5k

£5k –
£10k

£10k £15k

£15k £20k

£20k £30k

£30k £50k

Over
£50k

Cost

Percentage Attributable to COMAH
0

1-20%

20-40%

40-60%

60-80%

80-99%

100%

No Cost
Under £5k
£5k – £10k

3

£10k - £15k

1

£15k - £20k

1

1

£20k - £30k

1

£30k - £50k

1

2

Over £50k

Familiarisation and Analysis (on-going cost)
Number of responses

7
Central estimate from RIA

6
5
4
3
2
1
0
No Cost

Under
£5k

£5k –
£10k

£10k £15k

£15k £20k

Assumed to be 100% attributable to COMAH

Risk Solutions
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Safety Report (one-off cost)

Number of responses

7
6
5

Central estimate
from RIA –
existing
establishment

– new establishment

4
3
2
1
0
No Cost

Under
£20k

£20k £40k

£40k £60k

£60k £80k

£80k £100k

£100k £200k

Over
£200k

Cost

Assumed to be 100% attributable to COMAH

Safety Report (on-going cost)

Number of responses

7
6

Central estimate from RIA

5
4
3
2
1
0
No Cost

Under
£10k

£10k £20k

£20k £30k

£30k £50k

£50k £75k

£75k £100k

Over
£100k

Cost

Assumed to be 100% attributable to COMAH
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Provision of Information (one-off cost)
Number of responses

7
6

Central estimate from RIA
– existing establishment

5

– new establishment

4
3
2
1
0
No Cost

Under
£0.5k

£0.5k –
£1.5k

£1.5k £2.5k

£2.5k £5.0k

£5k –
£10k

£10k £15k

Over
£15k

Cost
Percentage Attributable to COMAH
0

1-20%

20-40%

40-60%

60-80%

80-99%

100%

No Cost
Under £500

1

£500 – £1.5k

1
2

£1.5k-£2.5k
£2.5k -£5k

3

£5k -£10k

1

£10k -£15k

1

Over £15k

Provision of Information (on-going cost)

Number of responses

7
Central estimate from RIA

6
5
4
3
2
1
0
No Cost

Under
£0.5k

£0.5k –
£1.5k

£1.5k £2.5k

Assumed to be 100% COMAH

Risk Solutions
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£5k –
£10k
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Over
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Cost
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Emergency Planning (one-off cost)

Number of responses

7
Central estimate from RIA
– existing establishment

6
5
4

– new establishment

3
2
1
0
No Cost

Under
£5k

£5k £10k

£10k £20k

£20k £30k

£30k £50k

£50k £100k

Over
£100k

Cost
Percentage Attributable to COMAH
0

1-20%

20-40%

40-60%

60-80%

80-99%

100%

No Cost
Under £5k

4

£5k - £10k

1

1

1

1

£10k - £20k

3

£20k - £30k
£30k - £50k
£50k - £100k
Over £100k

Risk Solutions
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Emergency Planning (on-going cost)

Number of responses

7
6

Central estimate from RIA

5
4
3
2
1
0
No Cost

Under
£5k

£5k £10k

£10k £20k

£20k £30k

£30k £50k

£50k £100k

Over
£100k

Cost
Percentage Attributable to COMAH
0

1-20%

20-40%

40-60%

60-80%

80-99%

100%

No Cost
Under £5k

1

1

£5k - £10k

1

4
1

£10k - £20k

1

£20k - £30k
£30k - £50k
£50k - £100k

1

Over £100k

Risk Solutions
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Modification to Plant (one-off cost)
7
Number of responses

6
5
4
3
2
1
0
No Cost

Under
£25k

£25k £50k

£50k £100k

£100k £200k

£200k £500k

£500k £1m

Over
£1m

Cost

All establishments reported 100% attributable to COMAH

Modification to Plant (on-going cost)
Number of responses

7
6
5
4
3
2
1
0
No Cost

Under
£5k

£5k £10k

£10k £20k

£20k £30k

£30k £50k

£50k £100k

Over
£100k

Cost
Percentage Attributable to COMAH
0

1-20%

20-40%

40-60%

60-80%

80-99%

100%

No Cost
Under £5k
£5k - £10k

1
1

1

£10k - £20k
£20k - £30k

1

£30k - £50k
£50k - £100k
Over £100k

Risk Solutions

1
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Lower Tier Responses - Number in sample: 7

Familiarisation and Analysis (one-off cost)
Number of responses

7
6

Central estimate from RIA

5
4
3
2
1
0
No Cost

Under
£5k

£5k –
£10k

£10k £15k

£15k £20k

£20k £30k

£30k £50k

Over
£50k

Cost

Assumed to be 100% attributable to COMAH

Familiarisation and Analysis (on-going cost)
Number of responses

7
6

Central estimate from RIA

5
4
3
2
1
0
No Cost

Under
£5k

£5k –
£10k

£10k £15k

£15k £20k

£20k £30k

£30k£50k

Over
£50k

Cost

Assumed to be 100% attributable to COMAH.
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MAPP (one-off cost)

Number of responses

7
Central estimate from RIA

6
5
4
3
2
1
0
No Cost

Under
£5k

£5k –
£10k

£10k £15k

£15k £20k

£20k £30k

£30k£50k

Over
£50k

Cost

Assumed to be 100% attributable to COMAH.

MAPP (on-going cost)

Number of responses

7
6

Central estimate from RIA

5
4
3
2
1
0
No Cost

Under
£1k

£1k £2k

£2k £5k

£5k £10k

Assumed to be 100% attributable to COMAH.
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£20k £40k

Over
£20k

Cost
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Modifications to Plant (one-off cost)
Number of responses

7
6
5
4
3
2
1
0
No Cost

Under
£25k

£25k £50k

£50k £100k

£100k £200k

£200k £500k

£500k £1m

Over
£1m

Cost

The one respondent that report a cost stated that 80-99% of the cost was attributable to
COMAH

Modifications to Plant (on-going cost)

Number of responses

7
6
5
4
3
2
1
0
No Cost

Under
£5k

£5k £10k

£10k £20k

£20k £30k

£30k £50k

£50k £100k

Over
£100k

Cost

The one respondent that reported a cost stated that 20-40% of the cost was attributable
to COMAH

Risk Solutions
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