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ABSTRACT 

Assessing the risks of an operation, the op-
eration of a whole factory, or the consequences 
of firing a firework display has become a way of 
life. Much modern legislation, certainly in the 
UK, is based less on “prescription” and more 
on “goal setting”, which requires the risk crea-
tor to determine the nature of the risk and to 
allow him to control it adequately. Everyone 
involved in almost any activity, be it sport, driv-
ing, or managing a pyrotechnic production fa-
cility, has always assessed the risks—normally 
in their head and on the job. Modern legislation 
demands that these informal processes, accurate 
as they may have been, be documented, moni-
tored and revised as appropriate, partly at least 
to “prove” in any post-accident enquiry that 
adequate steps had been taken to identify the 
particular circumstances that caused the acci-
dent. Failing to identify a particular risk is as 
negligent as failing to control a risk that had 
been identified. 

Keywords:  risk assessment, consequence,  
hazard management 

What Does Assessing the  
Risks Mean? 

Assessing the risk is not the same as “doing 
a risk assessment”. The latter term has become 
devalued. In many cases it simply involves pho-
tocopying the last risk assessment! Assessing 
the risks is a serious task, and although in any 
operation, for instance a firework display, many 
factors remain constant, there are always site 
specific factors that must be addressed. 

For instance constant factors may include: 

• the range of fireworks used, 
• the methods of erecting mortars, and 
• the firing system. 

Factors that change from site to site, and 
crucially from event to event include:  

• local weather conditions, 
• the physical site, for instance, can mortars 

be dug in, can angle irons be used, or does 
everything have to be supported by sand-
bags, 

• constraints of the site, for example, where 
there is plenty of room for varying the fir-
ing position, the choice of fireworks may 
be made knowing that the site can be 
adapted with knowledge of likely wind 
conditions during the display—for in-
stance, barges held by tugs may be moved 
to maximize the fallout area. On the other 
hand, where the site is fixed, the choice of 
fireworks may be conservative and dic-
tated by the “worst case” scenario, and 

• local hazards (e.g., gas cylinders in the fall-
out zone). 

That is not to say that previous risk assess-
ments are not valuable. Over time, previous risk 
assessments form a valuable resource, especially 
where they have been shown—as a result of a 
“near miss” or real incident—to be lacking. Re-
vision and modification of existing risk assess-
ments in the light of extended experience are 
probably the most valuable revisions possible. 

Assessing the risks does not stop when a risk 
assessment is written. The process is iterative 
and risks are not adequately controlled if the 
process is stopped at any point. Old, out of date 
risk assessments are almost as useless as no risk 
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assessment. Figure 1 presents a generalized 
flowchart for risk assessment. 

Principles of Risk Assessment 

Risk assessment is determining the risk posed 
by an operation. In its most general form the risk 
of an operation can be described as the product 
of the consequences of a particular identified 
incident and the frequency of the particular in-
cident happening. Commonly this is described as 

Risk = Hazard (H) × Frequency (F) 

To determine the overall risk of an operation 
each identified risk is summed, for a variety of 
potential occurrences and thus consequences 
from a particular operation 

Total Risk = H1F1 + H2F2 + H3F3 + … + HnFn 

For example, as a result of a fire (from what-
ever source) in a magazine containing solely 
1.4G fireworks, which are packaged and stacked 
properly, the overall risk is comprised of the 
factors listed in Table 1. 

Risk and Hazard 

So what is meant by “Risk” and “Hazard” 
and why are the two so often confused? 

The hazard of an event is the potential con-
sequences of the event—however infrequently 
that event may occur. It is the intrinsic potential 
for harm, the consequence of an event. Syno-
nyms for hazard include 

• consequence and 
• danger (a poor term and one with negative 

connotations) 

The risk arising from that event considers 
both the intrinsic hazard of the identified event 
and the frequency of that event occurring.  

Synonyms for frequency include 

• likelihood,  
• probability,  
• incidence, and 
• rate. 

 
Figure 1.  Flow chart for risk assessment. 

Table 1.  Overall Risk from a Fire in a Magazine Containing Only 1.4G Fireworks. 

Event Hazard Frequency 
Rapid escalation leading to 
mass explosion 

Building destruction, fragmentation, blast 
wave, “domino effects” to adjacent magazines Very low 

Projection of firework stars 
through open door 

Burns, thermal effects, ignition of adjacent 
magazines, etc. Probable 

Smoke plume, deposition of 
heavy metal salts, etc. 

Toxic hazard to fire fighters, environmental 
aspects, etc. Probable 

Effects confined entirely within 
magazine 

No hazard to outside, however hazard during 
clean up, etc. Low 
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Quantitative vs. Qualitative  
Risk Assessment 

Quantitative Risk Assessment (sometimes 
referred to as “Quantified Risk Assessment”—
but both Quantitative and Qualitative Risk As-
sessment are also referred to, ambiguously, as 
QRA) is the process of trying to determine the 
consequences of an event and the frequency of 
that event happening using “real” numbers. In 
this way an estimate of the overall risk may be 
obtained that is comparable with other risks that 
workers and the public face during normal ac-
tivities. For example, in the UK a risk to a 
specified individual is considered broadly ac-
ceptable if it leads to a fatality at a frequency of 
1 in 10–6 (i.e., about one in a million years). Fa-
talities more frequent than this may be accept-
able provided they are “As low as is reasonably 
practical”, so called ALARP, or they may be un-
acceptable. The upper end of the ALARP region 
in the UK is taken to be about 1 × 10–4 (or about 
one every ten thousand years) for members of the 
public. For workers, who may accept a greater 
level of risk as a consequence of working, the 
figure is taken to be 1 × 10–3 (or about one every 
thousand years). 

ALARP implies that necessary steps should 
be taken to reduce the risk, provided that they 
are “reasonable”. Ultimately therefore the meas-
ure of ALARP is often based on cost. Sometimes 
changes could be made that reduce risk slightly, 
but are cost prohibitive and therefore not practi-
cal. On the other hand, some risk control meas-
ures may be simple to achieve and also are cost 
effective. 

Quantitative Risk Assessment is a very com-
plicated and rather imprecise science. For in-
stance, to assess the overall risk resulting from 
an explosion in a brick built magazine, the fol-
lowing facts (and many others) all need to be 
quantified: 

1) Frequency of the event 

a) How often does an ignition occur? 
b) How often does this lead to a mass explo-

sion? 

2) The effect on workers and the public 

a) How far away are potential victims (e.g., 
do they lie in a debris zone, a blast zone 
or a fire zone)? 

b) How much time does each potential vic-
tim spend at that location? 

c) What is the effect of the incident on peo-
ple in the open, or within buildings? 

3) For people in the open 

a) How much time are they in the open? 
b) What fragments from the explosion are 

fatal to them?  

4) For people in buildings 

a) What is the building construction? 
b) What is the effect of building collapse? 
c) What is the effect of window shatter? 

5) What control measures are there 

a) Earth mounding? 
b) Directional effects? 

It is obvious that this process is not simple! 

Attempts have been made to quantify some of 
these variables. Merrifield and Moreton[1] con-
clude that accidents at licensed explosives sites 
occur at about 1 × 10–4 per building year—in 
other words, if there are 5000 licensed buildings 

 
Figure 2.  Individual risk. 
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in the UK, they would expect an unintended igni-
tion about once every other year. Their analysis 
concentrated on events that led to investigation 
and thus may actually under-report the frequency 
of unintentional ignitions. On the other hand, 
their own figures suggest that post 1974 (the 
introduction of new general Health and Safety 
regulations in the UK), the frequency dropped 
markedly. 

Calculating a pure frequency for uninten-
tional ignitions on a firework display site is much 
more difficult. In many cases a premature igni-
tion may go unrecognized during a display; how-
ever, the consequences of such an ignition are 
usually negligible—providing that the firework 
continues to function normally. On the other 
hand, ignitions during rigging and testing have 
potentially severe consequences, and although 
the frequency remains low, good risk assess-
ment and consequence control measures are 
needed to prevent accidents. For instance, re-
sponsible firework companies do not test elec-
trical circuits with personnel in the firing area. 

The consequences of an incident are also 
complex to determine. For instance the effect of 
debris on a person depends on: 

• the trajectory of the debris, 
• the area they present to debris (for low tra-

jectory debris this is their frontal area, but 
for high trajectory debris this is their plan 
area), 

• their distance from the explosion, and 
• the amount and type of debris produced. 

An extensive analysis of models used to 
predict consequences of an explosion was car-
ried out in the recent review of UK explosives 
legislation.[2] A comprehensive paper detailing 
various consequence models available has also 
been produced by the UK’s Advisory Commit-
tee on Dangerous Substances.[3] Both papers 
mainly consider the consequences of high explo-
sive events, whether they are from blast wave or 
debris. Similar analysis of lower order events, 
especially those involving fireworks and pyro-
technics, is very rare. 

Individual and Societal Risk 

Not only does the risk need to be quantified 
as above, but the risk to two quite separate types 
of person must be considered. The two types are: 

Individual, identified persons—for instance 
the operator of a particular process or the occu-
pier of a particular dwelling that lies within an 
area likely to be affected by an incident. 

Society as a whole—people passing by a fac-
tory on a busy road and the whole population 
surrounding a particular facility. 

The assessment of the risks to these two sepa-
rate types of person is termed “Individual Risk” 
and “Societal Risk”. 

Previously it was stated that the standard for 
acceptability of individual risk is taken to be 
1 × 10–6. The acceptability of a societal risk is 
much more complicated. In the most general 
terms, society’s acceptance of a risk is inversely 
proportional to the number of people who may 
be affected by the risk. For instance, we all ac-
cept, although perhaps we shouldn’t, that indi-
viduals are killed in road accidents every day of 
the year. These fatalities rarely make even local 
news reports; this risk has become a fact of life. 
However, if, a pile-up kills 10 people, we can 
be sure that the event will be reported widely in 
the locality and may even make national news. 
If hundreds of people are killed, the event will 
be reported internationally. If children are in-
volved the event will get wider attention for 
smaller numbers of fatalities. 

A plot of cumulative frequency of incidents 
(F) and number of fatalities (N), the F/N curve 
(Figure 3), is very reminiscent of the simple 
plot for individual risk and highlights the same 
three areas: 

• where the risk is unacceptable, 
• where risk reduction is required, and 
• where the risk is considered negligible. 

In practice the calculated societal risks re-
sulting from an incident are normally laid over 
the acceptability chart above, and the overall 
acceptability of the risk (or otherwise) deter-
mined from where the points lie in relation to 
the areas above. Calculations may be made on 
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the basis of hazard identification and mathe-
matical modelling of consequence analysis. 

This is not to say that we should necessarily 
equate acceptable societal risk with media per-
ception, but the two run closely hand in hand! 

Societal risk should be, but not always is, 
summed over an entire population—that is, in 
any one year, any event leading to multiple fa-
talities should be considered, and therefore the 
total risk should be calculated across all estab-
lishments that may pose that risk. It is unlikely 
that society would accept multiple incidents over 
a range of establishments during a relatively 
short time scale without rightly asking questions 
as to whether the risks were properly controlled 
across the entire industry. 

Sadly, the public who thus determine the ac-
ceptable levels of societal risk are also the people 

who least understand the nature and mathematics 
of risk calculations. Indeed the public have little 
concept of frequency—otherwise why would so 
may indulge in the lottery! 

As a result, most risk assessment is carried 
out on a qualitative or semi-quantitative basis. 
The remainder of this paper will concentrate on 
this approach. 

Qualitative Risk Assessment 
Schemes 

There are almost as many qualitative risk as-
sessment schemes as there are people carrying 
out risk assessments—each may have had its 
merits, but we are now firmly convinced that a 
biased 0–10 rating system is the best. See Ta-
ble 2. 

 
Figure 3.  Generalised f/N curve. 

Table 2.  Comparison between Some Qualitative Risk Assessment Schemes. 

Scheme Ratings Comments 
Descriptive Low, Medium, High Too crude and too few divisions.  
Simple 3 tier numeric 1,2,3 As above 
Simple 6 tier numeric 1,2,3,4,5,6 Better - but need a “zero” entry 
Simple 7 tier numeric with 
zero 

0,1,2,3,4,5,6 Good 

Biased 0–10 numeric 0,1,2,3,4,6,8,10 
Good, puts greater weight on risks of 
high consequence or high frequency 
events 
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The advantages of a biased 0–10 scheme as 
indicated in the above chart are as follows: 

• It includes a zero rating for both frequency 
and severity. This relates to risks that have 
no identified consequence or those that 
simply cannot happen. For example an ex-
plosives incident at an explosives factory 
cannot, by itself, affect a nuclear power 
station 10 miles away. An explosive inci-
dent at the same plant that resulted in re-
lease of a toxic gas could, on the other hand, 
affect the same power station as a result of 
wind drift and dispersion. Although many 
regulations (in the UK at least) require only 
the assessment of “significant risks”, it is 
often better to document and dismiss a risk 
than not to document it at all! 

• Although what follows rating of frequency 
and severity is just mathematics, the mul-
tiplication of the Hazard and Frequency 
components to evaluate Risk, biasing both 
ratings at the top end, the highest frequen-

cies and highest consequences, allows risks 
where more than one group of people are 
affected to be rated higher than where only 
one group is affected, and frequently oc-
curring risks to be rated higher than rare 
occurrences. 

• The scheme has enough divisions to allow 
risks to be rated in a meaningful way and 
to allow risk control measures to have a 
real effect on the mathematics of the risk. 
For instance, a risk that potentially injured 
many people may be reduced to one that 
only caused minor injuries to many people 
once control measures are in place. Both 
these might be considered “medium” sever-
ities in a simple 3 tier scheme, so no risk 
reduction would be apparent. 

Each potential identified risk should be as-
sessed for both hazard and frequency and then 
rated for risk. In this way, each risk is related 
on a scale of 0–100 (Figure 4), and for multiple 
effects from the same event (e.g., both on-site 

Potential Frequency Rating (PFR) 

PFR Description of Frequency 

Approximate 
Frequency 
(per year) Example 

0 NEVER happens F = 0 Firework debris falling 2 miles upwind 
1 Very unlikely to happen F < 10–7  
2 Happens only rarely 10-5 > F > 10–7  
3 Occasionally happens 10-3 > F > 10–5  
4 Happens 10-1 > F > 10–3 Firework fuse fails 
6 Frequently happens 1 > F > 10–1  
8 Almost always happens F >1 Lit firework debris landing in firing area

10 ALWAYS happens F >10 Firework debris landing on ground 

Potential Severity Rating (PSR) 

PSR Description of Severity Example 
0 NOTHING of consequence Ash on hand 
1 Single trivial injury Lit ash on hand causing very minor burn (e.g., from a sparkler)
2 Multiple trivial injuries  
3 Single minor injuries Ash in eye 
4 Multiple minor injuries  
5 Single major injury Loss of limb 
6 Multiple major injuries  
8 Single fatality Death - immediate or as a result of injury 

10 Multiple fatalities  
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and off-site fatalities), those events that pose 
the greatest risk are identified by simple addi-
tion. Figure 4 also identifies those areas where 
the resulting risk may be considered acceptable, 
often described by regulators as “broadly ac-
ceptable”. This term acknowledges that the risk 
is not completely controlled and—once higher 
risks have been reduced—this area may merit 
revisiting to control the risk further. No enforc-
ing authority will ever commit themselves to 
agreeing that a risk is fully and acceptably con-
trolled and that it always will be. The remaining 
regions are those where the risk is unaccept-
able, and the vast majority where the risk is 
“ALARP”. Again the plot resembles that for 
individual and societal risks. 

In the ALARP band, steps should be taken 
to reduce the risks, but any such risk reduction 
measures must be proportionate with the effort 
required to achieve them, both practically and 
financially. Ultimately, therefore, risk reduction 
cannot be separated from cost expenditure. 
Every firework fired could be entirely safe to the 
operator if the operator is situated behind a 30 cm 
thick steel plate 2000 m from the firing area, but 
this is neither practical nor cost effective. 

The challenge to industry is to be consistent 
in assessing both the hazard and frequency of 
any event in this simple, semi-quantitative, ap-
proach where definitions have been made in 

terms of, for instance, “happens” and “frequently 
happens”. The virtue of using an extended 0–10 
scale is that, in the light of experience, the fre-
quency or hazard of an event may be reassessed 
when control measures are in place and the risk 
reassessed. For instance, shells discharging pre-
maturely from stray sparks where the shell lead-
ers are completely unprotected “happens”. It is 
not a frequent event, nor is it an infrequent 
event. Covering each leader with tinfoil and pro-
tecting the mouth of each mortar with more tin-
foil may reduce this to “happens only rarely”—
a reduction in potential frequency rating (PFR) 
from 4 to 2. Assuming the consequences stay 
the same, this reduction in PFR reduces the 
overall risk from this event by half. 

It is important to realize, however, that meas-
ures taken to reduce a particular risk to one set 
of individuals may actually increase the risk to 
others. The classic case here is electrical firing 
of racks of shells. Removing the operator from 
the firing point reduces the risk to him, but he 
may be so removed that he is unable to deter-
mine that the rack has been disrupted in some 
way and is now pointing horizontally towards 
the audience, thus greatly increasing the risk to 
them! All risk reduction measures must be such 
that the consequential risks to all parties are 
examined. The analysis may ultimately conclude 
that the measure is not effective. In the case of 
electrical firing of shells in mortar racks the 

 

PFR/
PSR 0 1 2 3 4 5 6 8 10 

0 0 0 0 0 0 0 0 0 0 
1 0 1 2 3 4 5 6 8 10 
2 0 2 4 6 8 10 12 16 20 
3 0 3 6 9 12 15 18 24 30 
4 0 4 8 12 16 20 24 32 40 
5 0 5 10 15 20 25 30 40 50 
6 0 6 12 18 24 30 36 48 60 
8 0 8 16 24 32 40 48 64 80 

10 0 10 20 30 40 50 60 80 100 
 

 Broadly acceptable 
 ALARP region 
 Unacceptable region 

Figure 4.  Simple semi-quantified risk assessment. 
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process will present a lower risk overall, only if 
adequate precautions have been taken to secure 
the mortar racks from disruption (e.g., adequate 
sandbagging, stakes, separation of tubes within 
the rack, etc.). 

The Role of Risk Assessment in UK 
Pyrotechnic Operations 

As noted above, UK law has gradually 
changed from one of “prescription” to one of 
“goal-setting”. This change, brought about in 
essence by the publication of the Robens Re-
port[4]—a fundamental review of UK Health 
and Safety legislation—has not been universally 
welcomed. Small businesses, which are pre-
dominant in the pyrotechnics sector—at least in 
the UK, would generally rather be told what they 
can and cannot do. Small businesses do not 
have the resources, time or staff to base their 
entire operations on even semi-quantified risk 
assessment. The Manufacture and Storage of 
Explosives Regulations (due for adoption in 
early 2004) recognize this and do lay out pre-

scribed “Quantity/Distance” tables relating the 
permitted quantity allowed to be stored in a 
building to the “Hazard Type” of the material 
being stored, the construction of the building, 
and the proximity of inhabited buildings, major 
roads, etc. 

Which Risks Are the  
Most Important To Address First? 

Which risks are the most important to con-
trol effectively? It is tempting to conclude that 
high frequency risks are the most important, 
because they are the most easily dealt with. 
However, these risks should be of low conse-
quence. (If they are high consequence and high 
frequency, then you are in the wrong business.) 
The most important risks to control are those of 
high consequence that occur infrequently. The 
plain truth is, we control these risks poorly. We 
assume they will not occur, and we don’t quite 
know how to control them anyway. 

Examples of both types of event can again 
be found in the firing of shells. 

Example 1.  Extracts from generalised risk assessment for a UK Firework Competition. Note 
that each competitor in the competition also has to provide a site specific risk assessment perti-
nent to the materials they are firing and their methods of rigging. 
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A high frequency, low hazard incident is the 
premature ignition of a shell from stray sparks, 
leading to the shell being ejected from the mor-
tar in its normal manner, exploding normally in 
the air, and presenting the same risks from 
functioning as a shell fired deliberately. 

A mortar tube that has been disrupted (i.e., 
displaced or tipped over by the malfunction of 
an adjacent tube) provides an example of a low 
frequency, high hazard incident. As described 
in Example 1, this example also illustrates the 
need to calculate the risk to both operator and 
audience. In this case remote electrical firing of 
the shell would almost certainly lead to lower 
risk to the operator, but if he is unable to wit-
ness the disruption of the mortar, and additional 
measures have not been put in place to prevent 
a shell discharging at a low trajectory towards 
the audience, and he then “presses the button”, 
oblivious to the disruption of the mortar, a sig-
nificant increase in risk to the audience may 
result. 

Keeping Risks in Perspective 

As previously noted, the public has little 
concept of risk. There is a danger with public 
information that “a little knowledge is a dan-
gerous thing”. The need for scientific education 
of the public is far beyond the scope of this pa-
per, pressing though it may be, but the follow-
ing points are important: 

• The public (or legislators or event organis-
ers) should not be misled into thinking risks 
are infinitesimally small when in reality 
accidents and incidents do occur. 

• The public should be not bombarded with 
overly scientific information that they are 
unable to understand or to draw conclusions 
from. 

• Information should be presented dispas-
sionately, but concisely. 

If risks in the ALARP region are controlled, 
they are infrequent, but the consequences may 
be relatively severe. This is why these risks are 
the most difficult to present to the public, and 
ironically they are the most difficult to control. 
How many times has the press been full of “We 
never knew the ... factory was there” or “I didn’t 
know we were living next to a bomb ...”?  

It is important to present the information at 
the appropriate level to the intended audience. 
Poorly documented risk assessment may be re-
jected by enforcers, and it is hoped that the 
methods presented here at least provide a de-
gree of consistency of approach that makes the 
enforcers’ task easier.  

Presenting pages of detailed analysis to the 
public may convince them the operation is so 
“risky” that it is unacceptable. On the other hand, 
glib, “dumbed down” statements to the public 
may actually increase their suspicions and lead 
to the conclusion that proper risk assessment 
has not been carried out. 

Documenting Risk Assessments 

Like Risk Assessment methodology, there are as 
many ways of documenting the assessment of 
risks as there are people doing it. Risk assess-
ments range from simple, single page, docu-
ments that generally lack detail and do not ad-
dress all the risks, to multipage documents full 
of science that fail to highlight the most impor-
tant risks, and the methods in place to control 
those risks.  Example 1 presents a sample of the 
documentation we now adopt. Each row (each 
risk) is rated on the 0–10 system outlined above 
and details the identified hazards, the recipients 
of the hazard and the consequences and fre-
quency of the risk occurring. It also details 
methods to control each identified risk. In es-
sence therefore the column of control measures 
becomes an operating manual. If each of these 
measures is in place and is working effectively, 
then the risks are controlled to an acceptable 
level. Monitoring of the controls is paramount. 
The failure to implement a control measure may 
render a risk unacceptable. Data entry to this 
database is via a simple screen (Figure 5). Us-
ing a database is not, however, merely a means 
of regurgitating old documents, this would be 
hardly better than merely photocopying old risk 
assessment forms. Instead it encourages the user 
to re-examine old entries on the database perti-
nent to the tasks being examined, and to enter 
and quantify newly identified hazards, particu-
larly site-specific hazards for pyrotechnic and 
firework displays. It does, however, provide 
examples on which to base the current risk as-
sessment and outputs data in a concise manner. 
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Conclusions 

The process of assessing the risks from any 
operation, facility or event is a complex process, 
but one that ultimately not only helps quantify 
the risks involved but highlights, sometimes 
surprisingly, the highest risk operations. 

Good analysis of risk also leads to identifica-
tion of control measures, and thus the basis of 
operating procedures. However, the risk reduc-
tions achieved on paper only are meaningful if 
these operating procedures are adopted and 
monitored.   

This paper presents a semi-quantified risk 
assessment protocol based on biased 0–10 
scales for both hazard and frequency that we 
hope will find widespread use within the vast 
variety of operations throughout the pyrotech-
nic industry. 

References 

1) R. Merrifield and P. A. Moreton, “An Ex-
amination of the Major Accident Record 
for Explosives Manufacturing and Storage 
in the UK”, J. Hazardous Materials, 
Vol. 63 (1998). 

 
Figure 5.  Data entry screen. 



 

Page 42 Journal of Pyrotechnics, Issue 18, Winter 2003 

2) Controlling Risks around Explosive Stores 
— Review of the requirements on separa-
tion distances. Health & Safety  
Executive 3/02 http://www.hse.gov.uk/ 
research/content/misc/qdwgrep.pdf 

3) Selection and Use of Explosion Effects and 
Consequence Models for Explosives  
[ISBN 0-7176-1791-2]. 

4) Safety and Health at Work. The report of 
the Robens Committee, Cmnd 5034, Pub-
lished June 1972. For a review on it’s con-
clusions and impact see 
http://www.saxtonsmith.co.uk/robens.html 

Bibliography 

A Simple Problem to Explain and Clarify the 
Principles of Risk Calculation by Dennis  
C. Hendershot http://home.att.net/ 
~d.c.hendershot/papers/pdfs/riskland.pdf 

Environmental risk assessment: an Australian 
perspective by Tom Beer  
http://www.environment.gov.au/ssg/pubs/risk/ 
risk1.html 

Health & Safety Executive, The Tolerability of 
Risk from Nuclear Power Stations, 1988  
(revised 1992) HMSO, London  
[ISBN 011 886368 1]. 

Health & Safety Executive, “Reducing Risks 
Protecting People”, 
http://www.hse.gov.uk/dst/r2p2.pdf 

 
 
 
 
 
 
 
 
 
 

Editorial Policy 

Articles accepted for publication in the Journal of Pyrotechnics can be on any technical subject in pyrotechnics. 
However, a strong preference will be given to articles reporting on research (conducted by professionals or seri-
ous individual experimenters) and to review articles (either at an advanced or tutorial level). Both long and short 
articles will be gladly accepted. Also, responsible letters commenting on past Journal articles will be published, 
along with responses by the authors. 
 
 


