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2007 has witnessed its fair share of upsets that have shaken the politics, social 
environment, demographics and trade systems we know. There's a new world out there 
and we're expected to be part of it. Our field of activity, the explosives industry, has 
been anything but immune from the effects of these far-reaching developments. In fact, 
we have no choice but to adapt to the changes we see around us. 
 
Responding effectively to change is a formidable challenge we face each and every 
day. The world is in the throes of change, there's no question about it. At the dawn of 
the year 2008, we find ourselves faced with new responsibilities dictated by personal 
considerations, unexpected consequences or difficult decisions. 
 
Fortunately, there is something in this new world that does not change. It is the joy of 
wishing all our friends, acquaintances, customers and colleagues a year of happiness, 
health and prosperity. May you and your families enjoy this holiday season. 
 
With our best wishes for the new year. 
 
 

Change - A way of life? 

Message from the Chairman: Claude Modoux  
 

 

Claude Modoux 
Chairman: SAFEX International  

About this Newsletter  
 As this is the last Newsletter of the year, we are delighted to publish a brief message 

from our Chairman. Unfortunately we are not able to introduce you to a Governor this 
time but hope to continue this feature in the next edition. The customary summary of 
our incident reporting performance is followed by the 2008 Congress Preparation 
feature. As we indicated last quarter, our Newsletters will increasingly feature 
preparations for next year’s Congress in Madrid. This feature must be read in 
conjunction with the Congress Bulletins we are issuing under the banner “The Way to 
Congress”. If you are not receiving these Bulletins and would like copies, please 
contact the Secretariat. “From CERL’s Research Notes” is a popular feature and in 
this Newsletter it covers the investigation into the Walden truck incident. As 
ammonium nitrate is an important theme of our Congress next year, it is a most 
appropriate appetizer. You will notice a new feature on “Our Regulatory World”. 
Explosives regulations are an important part of the health, safety and environmental 
(HS&E) landscape of our industry. By adding this feature we hope to inform readers 
about regulatory developments. We look forward to your comments and questions We 
conclude this issue with “Our Experts at Work” in which an Expert Panel member 
discusses electronic delay detonator safety. We trust you will enjoy this edition. 
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Incident Reporting 
 

Reporting of Health, Safety and Environmental (HS&E) incidents is at the heart of what SAFEX does. Why? 
Such information helps us learn from each other and prevent a recurrence of similar incidents. The assumption is 
each incident is properly investigated, the learning points extracted and the information shared with those that 
can use it. If we believe reporting is important we need to track our performance. As yet we do not have 
measures to track how well our incidents are analyzed and reported. However, we can monitor the number of 
incidents reported using the following charts to do this:  

Monitoring our Reporting Performance  
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All the incidents reported. This chart shows the 
sum of non-member and member incidents of 
which we were notified every month this year and 
compares it to the previous year. The chart shows 
a distinct drop in the number of incidents reported 
compared to last year. If this is due to fewer 
incidents in the industry, it is good news. 
However, if we are being less diligent in our 
reporting it provides a challenge for 2008. Is there 
a logical explanation for the “poor” reporting 
months (April, August and September)? We 
would love to hear your views.   

Member incidents reported. We track 
separately the number of incidents of which 
members notify us. Member incidents are an 
indication of the Investigation Reports we can 
expect. Such reports contain the learning points 
that are circulated to all members. An important 
indicator in this chart is the gap between the 
number of incidents we receive and those we 
believe are occurring but go unreported. 
According to this chart we were notified of 2 out 
of 3 explosives incidents being experienced by 
members. It means we are losing out on 33% of 
the possible lessons we can learn 

Contributors of member incidents. Because 
we get most value from member incidents, this 
chart identifies the members who have taken the 
trouble to report their incidents. It shows the 
number of incidents each of those members have 
reported relative to the total number of reports 
received. The chart distinguishes between 
Groups and independent Companies merely to 
indicate the performance of the two membership 
categories. Each category has about the same 
number of operating units. The previous increase 
we saw in the number of single company 
members that report incidents has been 
maintained to the end of November. 
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On 15 November the SAFEX 
Board of Governors had a special 
meeting to focus exclusively on 
the Congress.  The meeting was 
held at the Congress venue in 
Madrid to give the Board first 
hand exposure to the facilities.  As 
next year’s Congress will be the 
first one at which there will be an 

Open Day, arrangements for the 
Open Day were prominent in the 
discussions. The Board also spent 
some time discussing what can be 
done to help delegates extract 
maximum value from the review 
of incidents during the Closed 
Day. The other innovation which 

was thoroughly discussed was the 
Exhibits that would be allowed. 
The Governors felt that Exhibitors 
should be suppliers of services or 
specialist equipment that could 
improve members’ HS&E 
performance in the manufacture of 
explosives.  
 

XVI Congress in 2008, Madrid 
 

Governors focus on the Congress 
 

Showing the way to Congress  
 SAFEX is publishing a series of 

Congress Bulletins under the 
banner “The Way to Congress”. 
The Bulletins are designed to give 
members the information they 
need to decide about participating 
in the Congress. We believe every 
member company should have the 
opportunity to be represented at 
Congress and our job is to help 

them on “the way” to get there. 
The Congress Bulletins take 
members on a journey with the 
SAFEX Congress in Madrid as its 
destination.  Each Bulletin outlines 
a milestone on the journey. It then 
urges members to make a decision 
and take the necessary action. 
There should be sufficient 

information in the Bulletins to help 
them. We trust Contact Persons are 
circulating the Bulletins as 
necessary within their 
organizations. 
 
Please let the Secretariat know if 
you are not receiving the Bulletins 
and would like to have a copy. 
 

Make hotel reservations early to avoid disappointme nt 
 This is the message from the 

Board after reviewing the hotel 
accommodation for Congress. For 
the first time delegates will be able 
to choose where they want to stay. 
The Congress will be held in the 
Novotel Campo de las Naciones, 
Madrid which is rated as a “four 
star” hotel in Spain. The Sofitel 
adjoins the Novotel and has a 
“four star plus” rating. This may 

appeal to members who are 
familiar with the Sofitel and its 
standards. Delegates to Congress 
may stay in either hotel. The thing 
to remember is that SAFEX does 
not have a block booking with the 
Sofitel.  While such a block 
booking exists for the Novotel 
there is a cut-off date associated 
with it. Details have been provided 
in Congress Bulletin No.3 which 

you should have received by now. 
If you have not received a copy, 
please notify the Secretariat right 
away. 
 
Whether delegates plan to stay in 
the Novotel or Sofitel, the Board 
urges you to make your 
reservations as outlined in the 
Bulletin as soon as possible.  
 
 

Interest in Training Session is mounting 
 While members are showing 

increasing interest in the Training 
Session, there is still room for 
anyone wishing to attend. This is 
the assurance Andy Begg gave the 
Board as he reported on 

arrangements for the Training 
Session on “Risk Management for 
the Explosives Environment”. “We 
have some top class instructors 
lined-up” Andy said, “and I 
believe we have a well-structured 

programme to make it  meaningful 
for participants.”  The Training 
Session, which is run on the 2 days 
prior to Congress, is a free event. It 
is an opportunity not to be missed 
and we urge members to indicate 
their interest soon.  
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Visiting speakers add appeal to the Open Day  
 A number of visiting speakers 

have already agreed to present 
papers at the SAFEX Open Day on 
the Thursday of the Congress. 
Their topics will be aligned with 
the themes described in the 
previous Newsletter. The speakers 

represent organizations such as 
explosives regulators, research 
establishments and specialist 
manufacturers. We will also have 
individual specialists elaborate on 
some of the themes. Congress 
organizers are hoping members 

will also come forward with papers 
for the Open Day. How to go 
about submitting papers for both 
the Open and Closed Days is 
summarized in the Call for Papers 
issued as Congress Bulletin No.2.  
 

Value is the emphasis of the Closed Day 
 As in the past the emphasis of the 

Closed Day (Friday) will be a 
review of member incidents. The 
incidents will be selected from 
three areas that reflect recent 
trends in reported incidents.  There 
are three plenary sessions of 5 
papers each on the Closed Day. 
Each session will be convened by 
a Governor and focus on a specific 
area.  The areas and Governor 
assigned to each are:  

·  Ammonium nitrate and 
emulsion incidents (Stephen 
Connolly);  

·  Incidents with initiating 
systems (Jose Ayensa);   

·  Incidents highlighting the safe 
transport of explosives (Karl 
Maslo).  

To provide maximum value for 
delegates the sessions should 
highlight good practices in each of 

the selected areas. We would like 
the Papers to emphasize the 
learning points from each incident. 
The last portion of each session 
will be devoted to extracting good 
practices in the focus area. These 
practices will be based on the 
learning points from the cases 
(incidents) presented and the 
experience of the delegates.   
 

Orica CEO to review Mexico incident at Top Executiv es Lunch 
 Philippe Etienne, CEO of Orica 

Mining Services, has agreed to talk 
at the Top Executives Lunch 
during Congress. He will briefly 
review his experiences during the 
recent ammonium nitrate truck 

explosion in Mexico. The talk will 
be brief and informal to give those 
at the lunch an opportunity of 
discussing the incident and any 
other HS&E topics they may wish 
to raise. We believe the talk and 

discussion will provide Top 
Executives with a perspective they 
will not get in any other way. The 
lunch should be informative as 
peers freely share their insights 
and thoughts with each other.  
 

Partners’ Programme must not be missed 
 Indications are that the organizers 

have arranged a stimulating 
Partners’ Programme. Partners 
accompanying delegates to the 
Congress will have the opportunity 
of visiting some of Spain’s 
significant attractions in the two 
days of the Programme. A bus tour 
will depart from the hotel on 
Thursday at 09h00 for a visit to the 
Monastery at Escorial before 
proceeding to Segovia. Here the 
Partners will have a buffet lunch at 
“El Parador” before touring the 
city of Segovia. The bus will 

return to Madrid by 19h00.  On 
Friday the bus will leave the hotel 
at 09h00 for a tour of Madrid with 
brief visits to the Museo del Prado 
and Palacio de Oriente. After a 
buffet lunch, the Partners will 
return to the hotel by 15h00 to 
prepare for the Gala Dinner.  
 
Partners will also be able to join 
delegates on Saturday’s full day 
Delegates’ Excursion. This tour 
will depart from the hotel at 08h30 
for a visit to the Royal Palace and 
Gardens at Aranjuez before 

leaving for lunch in Toledo. There 
will be a bus returning at 12h30 for 
delegates who wish to catch return 
flights that evening. It should be at 
the Airport by 15h00. After lunch 
a second bus will continue with a 
tour of Toledo before retuning to 
Madrid at about 19h00. We want 
the activities planned for this 
programme to give appropriate 
recognition to the partners who 
support delegates in the work they 
do. This is after all the purpose of 
the Partners’ Programme. 
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Maxam to host Gala Dinner 
 Traditionally the Gala Dinner on 

the Friday evening is the climax of 
the Congress. Maxam Corporation 
offered to host the Gala Dinner at 
the prestigious Casino de Madrid 

restaurant. The Board accepted 
with gratitude this generous 
gesture on behalf of SAFEX 
members. We know Maxam has 
gone to considerable trouble to 

ensure that the events of the 
evening will live up to the best 
SAFEX tradition. This is going to 
be an occasion to remember; don’t 
miss it.  
 

From CERL’s Research Notes 
 

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2006. 
 
The contents of this report may be based on work in progress or may contain speculative comments by the authors.  
Readers are cautioned to rely on their own judgment in assessing the correctness of the contents.  CERL does not 
warrant the quality, accuracy or completeness of the contents and is not responsible for any errors or omissions, or 
any technical inaccuracies.  CERL disclaims liability for any injury, damage, or other loss resulting from any use of 
or reliance on the report or its contents 

ANFO Truck Explosions  

Introduction 
On August 5th, 1998, a tractor-
trailer carrying approximately 
18,000 kg of blasting explosives 
struck a rock face on the side of 
the road near Walden, Ontario, 
Canada. There was an intense fire 
for approximately 30 minutes, 
followed by a massive detonation. 
The tractor trailer was destroyed, 
the rock face was damaged and the 
roadway was shifted (Figure 1a & 
1b). Debris was thrown out to a 
distance of almost 2.5 km, 
windows were cracked almost 3 
km away and a 70-kg piece of axle 
assembly was recovered close to 1 
km from the site. Fortunately, 
there were no fatalities and no 
serious injuries as a result of the 
explosion. ANFO made up over 
70% of the explosives on the truck, 
with a TNT-based slurry and a 
detonator-sensitive emulsion 
making up the balance. 
      As a result of the Walden 
explosion, our laboratory carried 
out a significant experimental 
program over three years, 
sponsored by Transport Canada 
and aimed at determining the 
mechanism of explosion and how 
similar events might be prevented 
in the future. Of particular interest 

Figure 1a.  Aerial image of the site of the 
Walden truck explosion. The tractor-trailer 
in the image was not directly involved in 
the explosion; that one was completely 

destroyed.  

Figure 1b.  Image of the site showing how 
the roadway shifted. 

to Transport Canada, which 
regulates the transport of 
dangerous goods in Canada, was 
whether or not the risks to the 
public would be mitigated by 
reducing the maximum permitted 
load that could be carried on a 
truck from the current 20,000 kg. 
A significant reduction in the 

maximum load would clearly have 
an impact on the explosives 
industry. This article summarises 
the results and conclusions of our 
work.  
     The relevance of the work is 
underlined by the recent tragic 
accident near Torreon, Mexico.  
As reported in a SAFEX incident 
notice [1] there was an accident in 
September 2007 that was very 
similar to the Walden incident. A 
truck carrying ANFO was 
involved in an accident, caught fire 
and burned for 30-45 minutes 
before exploding. Sadly, 28 people 
were killed and more than 150 
injured in the incident. Similar 
accidents involving trucks carrying 
ammonium nitrate (AN) have 
occurred in the last decade in 
Brazil (1997, 18 fatalities) and 
Romania (2004, 16 fatalities). A 
common factor in each of these 
events is the presence of large 
quantities of AN. 
     The work program included: a 
literature survey, the effects of 
rapid and slow heating, the effect 
of contaminants, the potential for 
energetic projectiles and finally, 
full-scale truck burns. Each of 
these elements is described briefly 
below. More details of the work 
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can be found in articles published 
at several ISEE conferences [2-5]. 
 
Literature Survey 
All credible scientific work starts 
with a literature survey and 
through this work a considerable 
amount of literature was amassed 
on AN and ANFO hazards. Of 
particular note is the excellent 
work done by Van Dolah and his 
colleagues at the US Bureau of 
Mines in the 1960s and that by 
Bauer and co-workers at Queen’s 
University in Canada in the 1970s. 
 
Heating Tests 
One obvious series of tests was to 
burn different quantities of ANFO. 
We carried out many such tests, 
with amounts ranging from 25 – 
10,000 kg. Figure 2a shows a 
typical experimental set up.  
 

 

Figure 2 (a) Experimental setup for 
unconfined burn trial. 

 
One of the goals of these tests was 
to determine the time it would take 
for large quantities of ANFO to 
burn. One significant conclusion 
was that the time taken to burn a 
pile of ANFO was not very 
dependent on the amount: as the 
quantity increases, so does the 
available burning surface. In no 
case did burning unconfined 
ANFO lead to detonation. 
      It has been suggested that large 
piles of ANFO or AN can be “self-
confining” i.e. ignition at the 

bottom of a pile can lead to a 
transition to detonation if the pile 
is deep enough. We investigated 
this possibility through a number 
of height-to-detonation tests 
(Figure 2b). The bottom of a 3-m  
 

 

Figure 2 (b) Experimental setup for height-
to-detonation test. 

 
 steel pipe was filled with ANFO 
and heated in a fire or ignited with 
a powerful thermite heat source. In 
this way we hoped to simulate 
ignition at the bottom of a 3-m tall 
pile of ANFO. In all cases, there 
was no sign of accelerating 
deflagration in the pipe, suggesting 
that self-confinement is unlikely to 
lead to runaway reactions with the 
quantities of ANFO seen in road 
transportation.  
     In contrast, heating ANFO in 
sealed steel pipes (Figure 2c)  
 
 

Figure 2 (c) Experimental setup for heated 
pipe test. 

 
readily led to violent explosions, 
as long as the pipes were well 
sealed; even small leaks prevented 
an explosion. Including a sealed 

pipe in a pile of unconfined ANFO 
usually resulted in a detonation 
when the pile was burned. It is 
clear, therefore, if some ANFO 
were to be heavily confined in a 
truck fire, a mass detonation could 
result. It is difficult to imagine, 
however, how a significant 
quantity of ANFO might become 
heavily confined during the course 
of a fire.  
     It is well known that certain 
materials are incompatible with 
AN, making it thermally less 
stable. The effects of contaminants 
on the thermal stability of ANFO 
were evaluated. Mixtures of 
ANFO and contaminants were 
heated over fires in pipes. The 
contaminants were chosen to be 
representative of the materials that 
could have been present at the 
scene of the accident: the other 
two explosives involved in the 
Walden accident as well as zinc, 
aluminum, lead, chromium, 
copper, brake fluid, engine 
coolant, etc. Close to thirty tests 
were carried out. In most cases, the 
pipes were sealed, but a limited 
number of unconfined tests were 
carried out. While some 
contaminants (e.g. chromium) 
increased the severity of the 
reaction in the sealed pipe tests, 
there was no indication that any of 
the contaminants could lead to an 
explosion without significant 
confinement. 
     In addition to rapid heating in 
fires, the effect of slow heating on 
ANFO was also investigated. In 
rapid heating, the bulk of the 
material may remain relatively 
cool while the surface is burning. 
In contrast, under slow heating 
conditions, the mass of the 
material is essentially all at the 
same temperature. As the ignition 
and propagation properties of 
materials depend on temperature, it 
was thought that the results might 
be different under slow heating  
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conditions. Tests were done at 
scales from 1 g to 25 kg with 
several different experimental 
configurations (Figure 3 shows 
one of them). 
 

Figure 3. Slow heating test for 1.5 kg of 
ANFO  

 
 
 While runaway reaction was 
observed in the slow heating tests, 
there was no evidence of explosion 
for unconfined samples. One result 
of general interest, however, was 
that ignitions were observed at 
temperatures as low as 150°C. 
These ignitions occurred in the gas 
phase above the sample and were 
not observed with AN or diesel 
fuel alone. There is apparently an 
interaction among the products of 
AN decomposition, air and diesel 
vapours that could lead to ANFO 
fires at temperatures well below 
the melting point of AN (169°C). 
 
Projectile Impact 
As mentioned above, it is difficult 
to conceive of a situation in a real 
truck which would provide 
sufficient confinement to result in 
a detonation. An alternative 
mechanism involves initiation due 
to projectile impact on heat-
sensitized explosives. 
     It is well established that 
molten AN is fairly sensitive to 
energetic impact, particularly at 
temperatures high enough to 
produced partial decomposition of 
the AN and the production of gas 
bubbles in the liquid. In particular, 
the critical velocity for initiation of 
molten AN by projectile impact 
decreases rapidly as the diameter 

of the projectile increases. For 
example, while velocities of close 
to 1000 m/s are required to initiate 
hot, molten AN with a 7.62-mm 
bullet, initiation has been observed 
at as low as 23.5 m/s with a 98-
mm projectile. Furthermore, tests 
in our laboratory demonstrated that 
heating the TNT-based slurry 
involved in the Walden incident to 
140°C caused breakdown of the 
slurry and pooling of the TNT. It is 
known that molten TNT is very 
impact sensitive. 
      The effect of fire on various 
truck components was investigated 
to see if large projectiles with 
significant kinetic energy could be 
produced. Shock absorbers and 
universal joints are sealed metal 
units containing fluids that can 
expand when heated; heating these 
in a fire led to violent rupture and 
venting of gases, but no obvious 
fragments. Spring brake chambers 
contain a large compressed spring 
between two metal end caps 
housed in a metal body. Heating a 
spring brake chamber over a fire 
led to violent rupture and 
projection of the end cap and 
spring for some distance (Figure 
4).  
 

 

Figure 4. Effect of fire on a truck spring 
brake chamber. Note the massive spring 

and end cap that were projected.   
 
Velocities of up to 14 m/s were 
inferred for the end cap, which had 
a mass of 1.6 kg and a diameter of 
10 cm. It is quite possible that 
fragments of this size and velocity 
could initiate molten AN. There is 
also the possibility that exploding 

tires could generate high-velocity 
fragments, but this avenue was not 
investigated extensively in our 
work. 

 Truck Burn Tests 
Two full-scale truck burns were 
carried out at the site of Defence 
Research and Development 
Canada in Suffield, Alberta. The 
purpose of the burns was to 
simulate the Walden accident at 
full scale, to observe how 
explosives and trucks behave in 
full-scale fires and, in particular, to 
determine if there were 
interactions among the elements 
that had not been considered in the 
smaller-scale testing. 
      In the first test, 20,000 kg of 
ANFO was used. The second test 
involved a mixed load of 18,000 
kg to replicate that involved in the 
Walden explosion. Both trials used 
a functional truck equipped with a 
full fuel tank, batteries, tires and 
an engine. In the actual Walden 
event, much of the explosives in 
the truck were thrown into the 
road. In the tests, the explosives 
were piled up in a roughly 
hemispherical geometry to 
maximize confinement. Wood 
chips and additional diesel fuel 
were used to ensure that the fire 
began strongly. Contact with the 
truck was also maximized (Figure 
5). 
  

Figure 5. Setup for truck burn trials.  
 

The trials were highly 
instrumented, with 10 
thermocouples, four video 
cameras, a high-speed video 
camera and airblast transducers. 
     The trucks burned vigorously 
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(Figure 6a) but there were no 
detonations or serious explosions 
in either of the two trials. 
 

 

Figure 6. (a) Result of truck burn.. 
 

 
 Maximum temperatures of around 
1200°C were recorded, resulting in 
the melting of some aluminum 
components. There was plenty of 
residual AN which had clearly 
melted (Figure 6b).  
 

 

Figure 6. (b) Aftermath of truck burn, 
showing melted and re-solidified AN in the 

foreground. 
 

 
Violent mechanical events were 
also observed: the fuel tanks 
ruptured, tires burst violently and 
spring brake chambers ruptured. 

Conclusions 
Although we were not able to 
positively identify the direct cause 
of the Walden explosion, the work 
we did provides strong evidence of 
potential mechanisms. The 
scenario that we favour is that 
energetic fragments from spring 
brake chambers or tires initiated 
molten AN or TNT. Of course, it is 
possible that some explosive was 
heated under strong confinement, 
but it is difficult to imagine how 
this might happen in a real event. 
As may be imagined, we have 
thought long and hard about other 
potential mechanisms for the 
explosion. Of course, we may have 
missed something and any 
alternative suggestions from 
readers of the SAFEX Newsletter 
would be gratefully received.  
     One very significant result of 
the work described here is that 
there were ultimately no changes 
to explosives transport regulations 
in Canada. Although detonation in 
ANFO truck fires is obviously 
possible, with potentially very 
serious consequences, we were 
able to demonstrate that the 
probability should be fairly low. 
There was also no evidence that 
smaller loads would be 
significantly less likely to detonate 
than larger loads. Therefore, on 
balance, there would be no 
obvious merit to reducing the 
permitted load size for explosives 
transport.  
 

References 
[1] SAFEX Incident Notice #2007-
09/02 “09 Sep 07: Mexico – 
ANFO Truck Explosion”. 

[2] B. von Rosen and E. 
Contestabile “Investigation into 
ANFO’s Behaviour under Various 
Conditions – Phase I” 27th Annual 
ISEE Conference on Explosives 
and Blasting Technique, Orlando, 
USA, 2001. 

[3] E. Contestabile, B. von Rosen 
and P. Lightfoot “ANFO’s 
behaviour in Height-to-Detonation 
and other Thermal Stimulus Tests” 
27th Annual ISEE Conference on 
Explosives and Blasting 
Technique, Orlando, USA, 2001. 

[4] P.D. Lightfoot, B. von Rosen, 
R.C. Fouchard, R. Guilbeault, 
D.E.G. Jones and E. Contestabile 
“Thermal Decomposition of 
ANFO at low Heating Rates” 29th 
Annual ISEE Conference on 
Explosives and Blasting 
Technique, Nashville, USA, 2003. 

[5] B. von Rosen and E. 
Contestabile “ANFO Truck Burn 
Trials” 30th Annual ISEE 
Conference on Explosives and 
Blasting Technique, New Orleans, 
USA, 2001. 

 

STOP PRESS 
Bernard Hueber retires after 35 years in explosives  

As this Newsletter was going to press, Bernard Hueber advised us he will be retiring at the end of 2007 after a 35 
year association with the explosives industry. Bernard retires as Secretary General of the Federation of European 
Explosives Manufacturers (FEEM). In his note he says: “I have met many of the people involved in the manufacture 
of explosives worldwide. My work in FEEM has enabled me to keep in touch with an industry in which I have many 
friends and I would like to thank you for your support and wish you and all your colleagues from SAFEX all the very 
best for the future.” 
 
Bernard has had a long association with SAFEX which he served as both Chairman and Secretary General for a 
number of years. We will remember Bernard for his commitment to explosives safety as well as upholding the values 
and traditions of SAFEX. On behalf of our Chairman, the Board of Governors and all SAFEX members and 
associates we wish Bernard and Marlise a long and happy retirement.  
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Our Regulatory World 

New feature in our Newsletter 
No one denies that SAFEX and the 
world of explosives regulations 
have similar goals, namely a 
healthier and safer industry that is 
friendlier to the environment. In 
that case, why is SAFEX not more 
involved in the drafting and 
lobbying of explosives 
regulations? One reason is that 
these regulations and their 
implementation often vary from 
region to region. As SAFEX is an 
international association that 
involves manufacturers from 
across the world, it is not well 
placed to deal with regional issues. 
Furthermore, many of its Associate 
Members such as FEEM, IME, 
NIXT, etc specialize in 
representing their members (who 
in many cases are also members of 
SAFEX) on those issues. SAFEX 
does not believe in duplicating 
effort and, quite frankly, it would 
not be able to do the job as well as 

these institutes and manufacturers 
associations can.  
 
However, the UN explosives 
regulations do impact on most of 
our members. Some members 
indicated they would like to be 
kept informed of developments in 
this area. Ben Barrett, a SAFEX 
Expert Panel member, has agreed 
to write a regular feature for us 
about developments in the UN 
regulations.  
 
Who is Ben Barrett and why is he 
well-suited to write such a feature 
for us? Ben is an independent 
consultant specializing in 
regulation of explosives. DG 
Advisor, Ben’s consultancy, is 
dedicated to participating in the 
development and modification of 
international dangerous goods 
regulations and helping clients 
comply with US and international 

regulations. He represents clients 
like the Sporting Arms & 
Ammunition Manufacturers' 
Institute (SAAMI) on the: United 
Nations Committee of Experts on 
the Transport of Dangerous Goods 
(TDG); the Globally Harmonized 
System of Classification and 
Labeling (GHS); and the 
International Maritime 
Organization (IMO). He is a 
regular participant in the 
International Group of Experts on 
the Explosion Risks of Unstable 
Substances (IGUS) which among 
other things vets UN proposals on 
explosives.  
 
We hope you will find Ben’s 
articles of interest and look 
forward to receiving your 
comments, questions or 
suggestions as to how we can 
make this feature more meaningful 
for you.  

New 6(d) test approved  
After a 7 year debate, a new 
explosives test was approved by 
the UN this July. The new 6(d) test 
will be used to determine whether 
a 1.4 Explosive can be classified as 
1.4.S. The 1.4.S classification is 
important because it allows 
explosives to be shipped with a 
minimum of restrictions, including 
cargo transport on passenger 
aircraft. Now it appears that new 
products, like detonators and 
shaped charges, could be knocked 
out of 1.4.S into, for example 
1.4.D, which does not allow 
shipment by passenger aircraft. 
 
The definition of Compatibility 
Group S in the UN Model 
Regulations reads: 
 
“Substance or article so packed or 
designed that any hazardous 

effects arising from accidental 
functioning are confined within the 
package unless the package has 
been degraded by fire, in which 
case all blast or projection effects 
are limited to the extent that they 
do not significantly hinder or 
prohibit fire fighting or other 
emergency response efforts in the 
immediate vicinity of the package.” 
 
Regulators made the successful 
argument that the “confined within 
the package” portion of the 
definition had never been fully 
implemented. The 6(d) test will be 
the first implementation of a 
method to determine whether 
hazardous effects are confined 
within the package when not 
degraded by fire. This is similar to 
the 6(a) single package test, but 
with no sand covering the package. 

It is called the “Unconfined single 
package test”. 
 
Fortunately the 6(d) test criteria 
clarify that some effects are 
allowed outside the package. The 
criteria are: 
 
(a) Damage to the witness plate 

beneath the package; 
(b) A fireball or jet of flame 

which extends more than 1 m 
from the package; 

(c) Disruption and scattering of 
the package and its contents; 
and 

(d) A metallic projection with a 
kinetic energy exceeding 8 J 
as assessed by the distance-
mass relation given in Figure 
16.6.1.1  of the UN Testing 
Criteria Manual . 
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The following is an example of how the 6(d) test can fail a shaped charge and knock it out of a 1.4.S 
classification: 

The 6(d) test will probably be 
further developed at the July 2008 
meeting of the UN Sub-Committee 
of Experts on the Transport of 
Dangerous Goods. For instance, 
note that criteria (a) and (c) above 
are qualified not quantified. This 
author plans to submit a proposal 
that states: 
1) 1.4.S products should not be 

held to a standard unattainable 
by other classes of dangerous 
goods which enjoy similar 
easement of restrictions. 

2) The Compatibility Group S 
definition should be clarified 
that some disruption of the 
package is allowable. 

3) The witness plate and 
disruption criteria should be 
quantified 

This new test will take effect in the 
UN Model Regulations at the end 
of current biennium and publishing 
of the updated regulations in 2009. 
National regulations will follow. 
For more information, turn to page 
7 of the following document: 
http://www.unece.org/trans/doc/20
07/ac10c3/ST-SG-AC10-C3-
62a1e.pdf 
 

Our Expert Panel at Work 
 

1. Introduction   
In recent years the use of 
electronic delay detonators 
(EDD’s) in mining and quarrying 
has grown significantly and there 
are now a number of different 
systems on the market. This article 
provides a broad overview of EDD 
safety to raise the awareness of 
members about the differences 
between EDD’s and standard 
electric detonators. For a more 

detailed understanding relating to 
the safety and use of specific 
systems, members should refer to 
manufacturer websites or contact 
the manufacturers or distributors 
of these systems  
 
2. Electronic Detonator 

Systems 
There are several types of EDD 
systems on the market. All of them 
replace pyrotechnic delay elements 

with electronic timing circuits (i.e. 
electronic chip) and utilize some 
type of stored electrical energy 
device (e.g. capacitor) to provide 
power for the timing and firing 
circuits. The construction of a 
typical EDD is shown in figure 1. 
EDD systems may be factory 
programmed with fixed delays or 
field programmable in which 
variable delays are programmed on 
the bench/face.  

Figure 1: Construction of a typical electronic detonator 

Electronic Detonator Safety  
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Generally EDD’s cannot be fired 
using conventional blasting 
machines or firing devices. Each 
type of system employs 
proprietary equipment that utilizes 
unique digital codes and 
communication protocols to test 
circuits and detonators, program 
delays (field programmable type) 
as well as fire the detonator. 
 
EDD’s contain sensitive electronic 
components that need to be 
protected from blast shock. EDD 
shells may be manufactured from 
material other than aluminium 
(e.g. copper alloys) to provide 
shock protection. Older types may 
have a steel jacket over the shell to 
protect electronic components. 
 
3. EDD Testing Devices 

and Blasting Machines 
Historically, blasting machines are 
generic to the industry and can be 
used with any standard electric 
detonator.  Due to varying 
electronic design and specification 
of EDD systems, there may be 
multiple components and 
accessories that are required for 
proper operation of each system. 
These may include a digital 
blasting machine, programming 
unit, logging unit, testers, special 
connectors, memory modules, 
computer interface and other 
peripherals.  
 
Manufacturers of EDD’s have 
built in a high level of safety into 
the testing and programming 
devices that are used in the field. 
One approach used in some 
systems, is to ensure that test and 
programming devices operate 
below the no-fire voltage of the 
bridgewire/element. Testing and 
programming devices usually 
exclude circuitry or programming 
capable of generating program, 
arm and fire signals. To fire the 
blast, the detonator circuit must be 
hooked up to and fired by the 
digital blasting machine from a 
safe location. 

4. Potential Confusion 
with Electric 
Detonators 

EDD’s, in most cases, have a close 
resemblance to the conventional 
hardware and components found 
with standard electric detonators. 
In some cases, the user may even 
have a difficult time differentiating 
an EDD from an electric detonator. 
Users should therefore pay close 
attention to packaging, flag tags, 
wire style, type of connectors, and 
other markings that differentiate 
EDD’s from standard electric 
detonators. A clue to identifying 
EDD’s is that the lead wires may 
not be shunted (see para. 5 on 
shunting and circuit testing). Many 
types of EDD have a unique code 
printed on the flag tag that can be 
used for traceability and to identify 
the product. 
 
To avoid confusion with electric 
detonators, it is important to keep 
EDD’s as well as digital test and 
programming equipment separate 
from standard electric detonators 
and conventional blast and test 
equipment.  
 
The US Institute of Makers of 
Explosives (IME)1 has adopted the 
following instructions to avoid 
confusion with electric detonators 
and ensure the safe use of EDD’s: 
·  NEVER mix EDD’s and 

standard electric detonators in 
the same blast, even if they 
are made by the same 
manufacturer, unless such use 
is approved by the 
manufacturer. 

·  NEVER mix EDD’s of 
different types and/or versions 
in the same blast, even if they 
are made by the same 
manufacturer, unless such use 
is approved by the 
manufacturer. 

·  NEVER mix or use different 
manufacturers’ EDD’s and 
equipment together.  

·  NEVER use test equipment 
and blasting machines 
designed for EDD’s with 
standard electric detonators. 

·  NEVER use equipment or 
EDD’s that appear to be 
damaged or poorly 
maintained.  

·  NEVER attempt to use 
blasting machines, testers, or 
instruments with EDD’s that 
are not specifically designed 
for the system 

 
5. Shunting and Circuit 

Testing Issues 
All electric detonators produced in 
the USA have shunts on the free 
ends of the leg wires. The shunt 
provides a low resistance path to 
prevent stray currents from 
flowing through the bridge wire of 
the electric detonator. 
 
When using electric detonators, the 
continuity and resistance of the 
individual detonator as well as the 
entire circuit needs to be tested 
with a blasting galvanometer. A 
blasting galvanometer is used to 
check the individual detonators 
prior to making the primer and 
again prior to stemming the 
borehole. 
 
During the initial introduction of 
EDDs there was concern about 
how these systems met the US 
Mine Safety and Health 
Administration (MSHA) 2 
requirements for shunting and 
circuit testing of electric 
detonators. MSHA evaluated the 
shunting issue in technical reviews 
of a number of EDD systems. It 
found that the integral elements for 
shunting and circuit testing in 
these EDD systems met the 
intended MSHA requirements and 
do not need to be physically 
shunted and circuit tested by using 
a blaster’s galvanometer as would 
be performed for conventional 
electric detonators.  
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6. General Safety 
Considerations 

EDDs generally have a higher 
resistance to high voltage and 
radio frequencies (RF) than 
electric detonators. However, it is 
important to follow manufacturer 
recommendations to protect 
EDD’s from electromagnetic, RF, 
or other electrical interference 
sources. 
 
Like all detonators, EDD’s contain 
sensitive initiating and secondary 
explosives and standard 
precautions for safe handling of 
detonators and preventing impact 
applies. In this sense EDD’s 
should be handled no different to 
standard electric or non-electric 
detonators. 
 
7. Handling EDD Misfires 
EDD systems contain energy 
storage devices (e.g. capacitors) to 
provide power to timing circuits 
and fire the bridge wire/element. A 
concern in dealing with misfires or 
aborted blasts is that detonators 
may remain “powered-up” for 
some time after the event. All 

EDD systems are designed to 
power down safely in the event 
that a fault causes a misfire or the 
blast is aborted. The general 
recommendations from the IME1 
for handling misfires and aborted 
blasts are: 
 
·  ALWAYS  to wait a minimum 

of 30 minutes with EDD 
misfires or longer if the 
manufacturer recommends 
additional time before returning 
to the blast area. This relatively 
long wait time is designed to 
allow the energy storage device 
to discharge safely.  

·  ALWAYS  to wait a minimum 
of 30 minutes with aborted 
EDD blasts or longer if the 
manufacturer recommends 
additional time before returning 
to the blast area  

·  ALWAYS  deal with misfires 
and aborted blasts according to 
the manufacturer recommended 
procedures. 

 
8. Summary 
EDD systems represent a 
significant step forward in safety 
and performance compared with 

conventional electric and non-
electric detonators. Standard safety 
precautions applying to all types of 
detonators should be taken when 
working with these systems. 
However, they are complex digital 
devices and users should follow 
manufacturer recommendations 
rigorously as each type of systems 
is slightly different.  As discussed 
above, EDD systems are not like 
conventional electric detonators 
which are interchangeable and 
generic. 
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Boet Coetzee 
Secretary General: SAFEX International   

SAFEX wishes all Newsletter  readers compliments of the Season  
and the very best for 2008. May it be free of any m ajor incidents.  

 

SAFEX International  thanks the following for their contributions to this Newsletter: 
·  Claude Modoux, Chairman of SAFEX 
·  Dr Phil Lightfoot, Manager, Canadian Explosives Research Laboratory 
·  Ben Barrett, member of the SAFEX Expert Panel 
·  Michael du Plessis, member of the SAFEX Expert Panel 


