Risk Management in organisations working with Explosive Hazards
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This presentation will show that in the management of activities involving explosive hazards, the risks are not all concerned with explosive events. 

The picture shows girls in Sri Lanka collecting water from a pump that is inside a minefield. The area was still being searched and cleared, but they had to take a risk and collect water. Their parents had made a risk assessment and decided that the risks arising from drinking dirty water were greater than those from the mines because a safe path to the pump had been cleared. This is an assessment that I have also made when walking on a well-used path to conduct mined area surveys – and then seeing mines close by at the side of the path.
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Risks are things that may prevent an organisation achieving what it was established to do. I call these ‘organisational goals’.

Before risk can be identified, the goals of the organisation must be clearly defined and prioritised.

<Click> A primary goal of any organisation dealing with explosive hazards is generally to keep risk to the civilian population and staff as low as possible.

<Click> Secondary goals include ensuring that the organisation has a good reputation and does not have <Click> financial difficulties that prevent it doing its work. <Click>
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Risk management… is not about avoiding all risks because risk avoidance is often possible. Professional risk management involves identifying risks and predicting how likely they are to happen. When the risks are known, things are done to avoid them or to reduce their consequences to an acceptable level.

The people living inside this minefield in Cambodia could not avoid the risk, they had to learn to with it until the deminers arrived.
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Range of risks

Some risks are predictable everyday hazards such as the weather or traffic delays. Some risks are of naturally occurring events that are rare, such as earthquakes or floods. 

Other risks only arise because of the activity being conducted, such as <Click> the risk of falling when constructing high buildings, or the risks <Click> associated with destroying explosive ordnance.
Most risks can have financial and reputational consequences, and some can have devastating human consequences. If they are predicted, they can either be avoided or the consequences of them occurring can be reduced to something acceptable.
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Non explosive hazard related organizational risks include rain, rats and regulations
Failing to comply with relevant national laws and regulations can save money and may sometimes be popular with employees who may not, for example, want to wear the required protective equipment. 
<Click> Depending on the regulations in place, the consequences of failing to comply with regulations can be severe <Click> with the immediate closure of operations, loss of jobs, fines, and loss of reputation. 
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<Click> Security risks <Click> may arise through weaknesses in the security systems or from criminal activity. Valuable data <click> may also be stolen, lost or corrupted by malware. Security can also be put at risk by inadequate maintenance, fire, or natural disasters. Predictable consequences include high costs and damage to the organisation’s reputation.
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<Click> The loss of a human resource. <Click>
All organisations need professional staff who can deliver their goals and generally, the more experience the employee has, the higher their value.

Key staff may be lost through age, accident or illness or may be induced to move to another organisation that wants their skills. The consequences of losing key staff include a reduction in management efficiency and the high cost of recruiting and training replacement staff. 
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<Click>  Then we have the risks associated with having a negative environmental impact.

<Click> The level of environmental risk in explosive hazards management is higher than some realise. The content of many munitions is highly toxic and the residue left after demolitions can poison the environment. <Click> Environmental considerations should be included in all activities because the consequences of failing to minimise environmental impact can be long-term pollution affecting people for generations to come. 
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<Click> Public liability

<click> Any organisation that works in areas used by the public is at risk of having claims made against it if they fail <Click> to do their work properly or do not have adequate safety measures in place. This can have financial <Click> and reputational consequences, and may cost staff their jobs.
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<Click> Damage to the organisation’s public image.

Organisations usually want a positive public image that will get their work noticed by those who will support their future work. <Click> Being noticed is good when the attention paid is positive. Publicity is often needed but an organisation’s public image is not always easy to control.
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Risks during field activities

The risks that I know most about occur during field activities in humanitarian mine action, and not all of these involve risks to our own staff.

The greatest risk during field activities is that of failing to do the job properly and so putting the public at risk. The pictures here show explosive hazards that were found on land that had been declared ‘cleared’. The driver of this tractor <Click> drove onto an anti-tank mine on land declared ‘cleared’. The demining organisation’s primary goal was to protect the public, so <Click> adding 

to their risk by telling them that hazardous land could be safely used was a complete failure to achieve their primary goal, a contradiction of their reason for existing.
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Other non-explosive risks during field activities include:

<Click> Vehicle breakdown or <Click> accident

<Click> Communications failure

<Click> Absence or sickness of critical staff
<Click> In some place snakebite or <Click> scorpion can present a significant risk.
All of these can have significant effects on the efficiency of our work, so everything possible must be done to predict and either avoid them or ensure that the consequences they have is minimal.
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Explosive hazard risks

We know about explosive hazards that are found on land that has been declared ‘cleared’ and about the accidents that happen during demining when these events are investigated and the reports are shared. The more this kind of information is shared, the more we can learn from each other’s experience. <Click>
Because of the database of demining accidents (the DDAS), we know a lot about the protective equipment that was being used during demining accidents, which explosive hazards were involved, what was happening at the time, and what injuries resulted.
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Detector issues and the accident record
Metal-detector issues are recorded as having been involved in 25% of demining accidents over the past ten years.

The issues are poor pin-pointing of the signal, not using the metal-detector over the entire ground surface appropriately, incorrect metal-detector set-up, or using of the wrong kind of metal-detector. All of these are safety issues that should be resolved during risk management.
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PPE and the accident record 
We know that in 30% of all accidents (and 42% of all excavation accidents) <Click> the blast visor was either not worn or was worn <click> in a way that allowed blast to get under the visor. The visor then contains the blast and can make injuries worse by deflecting fragments into the eyes.
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Activity when the accident occurs

We know the activity being conducted when accidents occur, so know the highest risk activities. 

Around 45% of explosive hazard accidents that occur in humanitarian mine action happen during excavation. The word ‘excavation’ is used to describe the process of uncovering a suspected explosive hazard whatever tools are used.
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Mine blast injuries
Most accidents have occurred with anti-personnel blast mines. This picture shows the likely high risk areas for blast and fragmentation when an anti-personnel mine detonates while excavating it. 

The fragmentation from the mine casing and the ground is concentrated in the darker red area whilst the blast forces spread more widely.
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Injurious consequences

And we know the consequences of the accidents. <Click> 7% of excavation accidents are fatal and in a further 48% the victim is permanently disabled.

The most common severe consequence of an accidental detonation during excavation is injury to the deminer’s hands and eyes.

So more than half of these accidents are catastrophic for the victim.

Both deminers survived these injuries. 
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Mitigating the consequences

Access to excellent hospital treatment is a final way or reducing consequences. <Click> Most of the deminer’s hand was amputated but he kept two fingers. The other deminer’s face was repaired, but nothing could be done about his eyes. The picture shows his face after initial surgery. 

Whatever we do, a small risk of an injurious accident occurring will always remain.
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Learning lessons

We should try to find ways of preventing the accident happening again, or making the injuries less severe if it does. We can do this by putting the deminer’s hands a greater distance from the hazard and using tools that do not separate in a blast. Surprisingly, the accident record shows if the hand is 30cms away from an anti-personnel mine when it detonates, the deminer is very likely to keep his hand. If the blast visor is not used correctly, find out why. If the visors are difficult to see through or distort vision, replace them – and consider wearing <Click> short visors or <Click> blast goggles instead because a face can be repaired in a way than eyes cannot.
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Sharing experience

Every person’s experience is valuable. By learning from the experience of others, risk management can be as well informed as possible.  Knowledge is often lost when staff move on so I think it is essential for each organisation to keep a Risk Register in which they record all the risks they have identified and the ways that have been used to avoid or reduce them. The Risk Register should also show whether the risk management strategies were successful so that alternatives can be tried when necessary. Gathering data allows conclusions to be drawn that are sometimes unexpected. 
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For example, around 25% of accidents occur when an explosive hazard is missed during search with a metal-detector. It is reasonable to expect that the explosive hazards that are most difficult to detect will be the ones that are missed. These are hazards with a small metal content like the Type 72 or M14 anti-personnel mines shown. 

In fact, the most frequently missed hazards are the <Click> PMN and PMN-2 anti-personnel mines, which are relatively easy to detect. It was not the metal-detector that could not find the mines, it was the person using it inappropriately.
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Case study

This example shows how the data in the database of accidents has shown me something that was not obvious to me.

When I first heard that rakes <Click> were being used to excavate mines, I thought it was crazy. <Click> The picture shows a deminer using a rake in Sri Lanka.
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Case study in Jordan 1

Over a two year period from 2009 to 2011, tens of thousands of mines were removed from a border minefield between Syria and Jordan and all accidental detonations were recorded, including those that caused no significant injury. The picture shows part of the minefield where, as is often the case, some mines were visible. <Click> This is an M19 anti-tank mine and <Click> an M14 anti-personnel mine. 

Metal-detectors were used to find the mines and the metal-detector signals were excavated using rakes. 34 anti-personnel mine detonations occurred during excavation of a metal-detector signal.
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Case study in Jordan 2

Because of the accident reports, we know the equipment and the procedures being used in each accident involving rakes. 

The pictures show a rake after a detonation and two of the <Click> accident sites.
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Case study in Jordan 3

Unusually, most of the accidents resulted in no injury at all – the picture shows a happy deminer after an accident. Others resulted in light injury that only required first-aid treatment without hospital care. Only one injury resulted in an eye injury that needed hospital attention. This happened because the deminer was not wearing his eye protection. When protective equipment was used there were no severe injuries at all in these accidents.
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Case study in Jordan 4

For comparison, the pi-chart shows the injuries in all other excavation accidents around the world recorded in the database of demining accidents over the same two year period. Most excavation injuries were severe and some were fatal.
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Case study in Jordan 5

Using the rakes for metal detector signal excavation in Jordan, the pi-chart looks very different.

From this we can infer that using rakes for metal detector signal excavation is less likely to result in serious injury than other methods. 
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Case study in Jordan 6

This pi-chart shows the injuries in all recorded rake accidents around the world (not only in Jordan) and gives us enough evidence to say that rake excavation is not as likely to cause severe injury as other methods. 

We cannot know whether using rakes was more likely to initiate a mine than other signal excavation methods because no other method was used in that minefield. 

If we had more data, we might be able to say more.

[The rake method is known to have used in Sri Lanka, Sudan and Yemen and was first used in Kosovo. In fact, a variation has been used for many years by the armies of India and Pakistan.]
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Risks using rakes
Statistics can be misleading of course. The use of rakes may introduce new risks.

Rakes should never be used where <Click> tilt-sensitive fuzes or tripwires are found. Can you see the Valmara 69 mine here? <Click>

And rakes should not be used where there may be anti-lift devices or other movement sensitive fuze systems. Like every tool, they are not suitable to use everywhere.
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This is one of the reasons that field risk assessment should be conducted before work starts and then repeated while work is continuing. New hazards or hazards in an unexpected condition may be found and it may be necessary to change the procedures being used.. The pictures show mines found in an unanticipated condition which may make them much more sensitive to accidental initiation.
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This picture shows mines that have been laid on their side, and this a situation when I would rather use a rake than any other tool to excavate a metal detector signal. Of course, if the mine can be seen, I can safely use hand-tools to gently expose it.
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All risk management is a cycle that should involve continuous re-assessment . In fact, this is something that we have all always done but we have usually done it informally, without writing things down.
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When I wrote the Field Risk Assessment for the International Mine Action Standards ten years ago, I realised how often I had been forgetting to consider some things. Writing things down using a formal system improved my risk assessments. It was also written proof that I had conducted an assessment and done my very best to manage all of the predictable risks.

I wanted to go further and stop the risk assessment depending solely on my own limited experience. I wanted to find a system that was more ‘objective’ so that two people making an assessment would reach similar conclusions. 

I found that this formula <Click> (which means the ‘Probability of Detonation’ multiplied by the ‘Severity of its Consequences’ with ‘Worksite Conditions’ added) helped to achieve this. This features in the Risk Management Training course currently offered by the Geneva Centre for Humanitarian Demining.
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By using a risk matrix like this to calculate the results of that formula, I could evaluate risk in a way that made it very likely that two people would reach the same conclusion. 

Having a formal system for risk management that includes maintaining a Risk register and conducting written Risk Assessments can increase staff confidence and provide proof that you have done everything reasonable to manage your risks.  
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Sharing data and risk management

The database of demining accidents is available online for you to use. It contains no names or identifiers, but a lot of accident and incident reports from which we can all learn. Unfortunately it is only available in English.

Sharing experience is the safest way to learn. The International Mine Action Standards state that both Quality Management and Risk Management depend on there being good and reliable data available. They also state that accident and incident reports should be shared.

Before inclusion in the accident database, all names are removed so that the people and organisations involved are protected. This works and the Database has been published for 18 years and has never been compromised or misused. If you have any reports you could share, please send them to me at my email address [avs@nolandmines.com].  
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Summary

This presentation has shown that explosive hazards organisations face a range of risks in addition to those risks associated with explosive hazards. <Click> <Click> <Click>
The more data about risks that you have, the more complete the risk management process can be. Lessons learned by others can prevent anyone else having to learn the same hard lesson. Co-operation by sharing experience is an essential part of managing risk as responsible professionals.

In my opinion, maintaining a Risk Register and conducting formal Risk Assessments will always help to achieve any organisation’s goals, whether that organisation is working with explosive hazards or in any other sector.
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