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Demining accident case study, Tajikistan 
This is a mine warning sign from Tajikistan.
This accident happened more than ten years ago and all of the people involved are no longer is position so I feel able to use it as an example.

[DDAS accident 468]
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IMAGES OF DEMINER INJURY
THAT SOME MAY FIND
DISTRESSING





Warning

THIS PRESENTATION INCLUDES IMAGES OF DEMINER INJURY

The injuries sustained by the Victim provided critical evidence about what happened, so were central to the accident investigation and have to be shown.
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Accident background 1 <Click>
The accident happened in a fenced minefield with three lines of PMN AP blast mines.

The mines had been placed by soldiers to protect an ammunition store.

This picture was taken two months before the accident and shows the open ammunition storage area. The signs in the distance <Click> are part of the perimeter minefield.
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Accident background 2 <Click>
This picture shows the fenced minefield on the day of the accident with the vegetation having died back at the end of the summer.

The ammunition store needed to be made safe and closed.

The demining organisation involved asked the Mine Action Centre for the task because it was on low ground, so they were able to work there after tasks on high ground had been closed by snowfall. After a poor year, the numbers of mines removed would help them look better with their donors.
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Accident background 3 <Click>
The mined area extended all the way around the ammunition store.

It was fenced and marked and many of the mines were visible when this picture was taken two months before.

The accident occurred close to the large mine warning sign <Click> shown in the distance.
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Accident background 4 <Click>
As many as half of the mines were visible.

The black rubber top of a PMN can be seen top left and lower right. <Click>
And <Click> in the centre of this picture.
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Accident background 5

In Tajikistan, the PMN and PMN-2 are the most common anti-personnel blast mines and many of them have <Click> ML-7 anti-lift devices placed beneath.

For this reason the demining organisation had a policy of destroying the mines without moving them.

For efficiency, the organisation had decided to expose numbers of mines in a row and then destroy them simultaneously.
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Accident background 6 <Click>
At the time of the accident, more than 400 mines had been destroyed and no evidence of anti-lift devices had been found, but the decision to destroy everything where it was remained in place.

Some previous Quality Assurance visits had noted inadequate area marking and the presence of live detonators and boosters in the scrap-pits of this demining organisation’s other worksites.  For example, on arrival at this minefield, would you know where it was safe to walk? The demining organisation had not accepted the criticisms.
The organisation had regularly conducted MEDEVAC exercises which were recorded properly.
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Accident background 7 <Click>
The ambulance was parked on the road 500 metres from the worksite.

The medic was stationed under a tree 50 metres from the worksite entrance.

Work started at 05:15 in the minefield and there had been one break during which everyone rested for fifteen minutes before the accident occurred.

This picture was taken from the parking area on the day of the accident. The white stones in the foreground <Click> show the edge of the parking area where the ambulance could have been.
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Accident background 8
The deminers were all young soldiers.

The Team Leader for the site was a foreign explosive ordnance disposal specialist.
Most of the hand tools used were blast resistant and in good condition.

The metal-detectors being used were Ebinger 420s, and the mines were easily located – with no mines being found out of their lines and most of them visible.
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The accident 1 <Click>
The accident occurred at 06:30 on a Saturday morning when the site was being tidied because a donor visit was expected later that day.

The demining organisation’s country office did not know that work was being conducted, so there was no one in their office.

130 PMN anti-personnel mines had been destroyed in a chain demolition at the end of the previous day.
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The accident 2<Click>
The Victim was wearing PPE and had some demining equipment with him.

The Team Leader was not present at the site and no one saw what happened in the accident.

There was a detonation and three deminers and their Section Leader responded immediately, carrying the Victim to the medic <Click> at the entrance to the minefield.

Unusually, most of the Victim’s clothes and his protective body armour and visor had been blown off his body.
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The Victim <Click>
The Victim had suffered multiple injuries and was taken to hospital in the site ambulance arriving 45 minutes after the accident, but he was dead.

His body armour apron had been torn from his body in the blast and was later recovered 12 metres from the point of detonation. 

His blast visor was in many pieces.
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The Victim’s injuries <Click>
Recorded injuries included:

Serious bleeding from a neck wound with a fracture of the lower left jaw. 

Closed fracture of the left shin and large fracture and trauma of left thigh up to and including testicles. 

Partial amputation of the left foot. 

Notice the TNT blackening “tattoo” on his throat.
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The accident was investigated by two independent investigators and a detailed 40 page report was written.

The management of the demining organisation was not cooperative and delayed providing requested information, possibly because they were distracted by their donor visit.

[The UNDP Chief Technical Advisor (Andy Smith) and a colleague from the Afghan Border Management programme conducted the investigation.]
[image: image16.jpg]



The deminers on site were questioned and gave different reports of what they were doing.

Some said that they were making a general sweep with metal detectors, hand-held magnets and visual observation to find debris from the previous day’s demolition of PMN anti-personnel mines.

Others said that they were tidying up while also continuing search and clearance. 
The picture shows an investigator at the accident site.
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Injuries

The Victim’s injuries were unusual.

His foot and leg damage were consistent with having stepped on a PMN anti-personnel mine.

But his throat was cut in a way that raised suspicion amongst the deminers that he had been attacked and his throat had been cut before he was pushed into the minefield.
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Injuries 2 
It was not possible that a single PMN mine could have inflicted the injuries so it was possible that a crime had been committed.

The accident site was supposed to have been kept unchanged since the accident. <Click> 
The pictures show the Victim’s boot and protective body armour apron.
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Investigating an accident <Click>
Witness are often shocked or worried that they will be blamed – so they are not always reliable sources of information.

The first thing an investigator must do is find out what actually happened.

When that is known, the risk management requirement is to find probable causes so that measures can be taken to avoid repetition.

The line of detonation craters <Click> is just visible and the accident happened where the base-stick <Click> is.
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Investigating the site 1

When the investigators arrived at the site, this is what they saw. <Click>
The Team Leader for the demining organisation (an ex-Canadian army explosive ordnance disposal specialist) was present and stated that the site had not been touched since the accident.

The accident happened where the base-stick is.

Can you see anything wrong in this picture. Something that does not look consistent with what I have just said?
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Investigating the site 1
The bucket <Click> is coated with dust on one side from the detonation. 

But the marking <Click> is newly painted, upright and clean.

The undamaged and clean base-stick <Click> is lying across a blood filled crater.
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Investigating the site 2
Before starting the investigation, the investigators insisted that the marking be improved to meet the organisation’s approved operating procedures.

Then an investigator (Andy Smith) searched with a metal detector and found signals under the blood in the crater.

The investigator moved the dried blood aside and the picture shows him lifting the bent firing pin from a PMN anti-personnel mine with a magnetic tool. 
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Investigating the site 3 <Click>
It is unusual for a Victim to bleed much from an amputated foot because the heat of the explosion usually cauterises the wound.

When asked, the Section Leader reported that the Victim had been lying across the crater and the blood came from his neck wound.

This confirmed that the marking could not have been in place when the detonation occurred.
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Investigating the site 4 
There was a second crater in front of the one filled with blood.

The investigator <Click> searched and excavated it and found another firing pin in the second crater.

In the second crater he also found parts of the Victim’s visor and its headband. 
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PPE investigation

One strap from the Victim’s body armour apron was at the place of detonation, the rest of it was 12 metres to one side.

The cover had been burned along one side, <Click> there were fragment strikes in the groin area and several straps had been ripped away.

The Kevlar inside the collar had been separated and thrown aside along with one <Click> thigh flap.
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PPE investigation 2 <Click>
The investigators collected all  the pieces of the visor and head-frame and took them to examine off-site.

You can see that heat-rippling <Click> has occurred in the polycarbonate material here.
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PPE investigation 3 
The visor was pieced together and it was found that the top of the visor had burned away and that the head-band was burned and torn.

Heat had softened and flattened the visor face to half way down.

The lower part of the visor did not get hot but was forced to flatten so it had split, making a sharp edge.
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PPE investigation 4

This is what the visor had looked like before.

The only time a visor like the one shown had been rippled by heat was when a visor was placed on top of a mine in a test.

All evidence pointed to both the visor and the body armour apron having been very close to the extreme heat and force associated with a mine detonation.

The Victim’s blackened throat had also been very close to a detonation.
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PPE investigation 5

The Victim had no obvious damage to the forehead so it is likely that  the visor was displaced as the Victim was pitched forward by the first blast.

He then landed with his face inside the visor but not inside the head-frame. His face was behind the part of the visor that was rippled by heat, shown on the left.
The top of the visor and head frame were then burned, flattened and torn by the detonation.

[image: image30.jpg]PPE investigation 6

AVS





PPE investigation 6

The blast entered between the top of the body armour and the Victim’s torso, expanding to break the straps and buckles and tear the armour away. 

The velcro closing of the collar was opened at that time and the Kevlar inside was thrown to one side.

A blast above the armour neck-hole would be consistent with the damage to the visor.
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PPE investigation 7

The PPE was not designed to withstand being placed on top of a mine so it did not fail to achieve what it was designed to do because it was torn away.

The body armour apron is made using separate panels of Kevlar held together in a cover.

The apron failed because one of the thigh flaps was separated by the first blast and the groin protection failed to protect the genital area. 
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Adding the evidence together <Click>
The evidence from the site and the Victim’s protective equipment led the investigators to conclude that the Victim had initiated two mines.

The people at the site only reported one detonation, so the time between the two must have been brief enough for the sound to merge.
This picture of the two craters provides corroborative evidence.
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Adding the evidence together 2

To explain his foot, knee and groin injury, the Victim must have been bending forward when the first mine detonated.

He was leaning forward, either reaching for a part of a mine left after the demolition or while conducting demining.

When the first mine detonated, his legs were thrown up and he landed with his face pressing onto a second mine a fraction of a second later.
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Adding the evidence together 3

The 4000C detonation temperature distorted and partly melted the visor.

The blast force came between the Victim’s body and the body armour apron, ripping it away at the same time as the broken visor was swept sideways.

The force of the second blast pushed the deminer back so that he lay across the first crater and the blood in the crater came from his throat wound. 
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Adding the evidence together 4

The Victim’s throat was cut but his neck was also broken and he would have died instantly.

When the Team Leader arrived at the accident site later, he wrote a timeline for the accident in which it was stated that the medic stabilised the casualty at the site, which did not occur.

When the demining organisation were asked to supply evidence of the Team Leader’s past work history, they failed to provide it. 
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Probable causes 1
Having determined what happened, accident investigators must look for probable causes.

If the demining organisation is not co-operative, investigators have to avoid becoming frustrated or biased.

An accident investigation should be conducted to find out the truth, not to attribute blame.
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Probable causes 1
Whether the Victim was tidying up or demining, there was no marking to show where the previous day’s work had ended.

The ground was flat so there is no reason to think that he stumbled and stepped beyond the cleared area accidentally.

It is probable that he believed it was safe to step where he did, so the primary cause assigned was inadequate area marking.
The picture shows marking used in Afghanistan and in Angola. It is not important what marking is used and long as there is no ambiguity about where it is safe to step.
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Probable causes 2

The absence of the Task Supervisor and the fact that no one could see what the Victim was doing indicate poor supervision.

The fact that the deminers were ‘confused’ about what they should have been doing that morning implies an absence of leadership.

Those interviewed insisted that they had received a briefing about their tasks that morning but no one could remember what was said. They knew that they should have been given a briefing, but it is unlikely that any briefing was given.
The picture shows a deminer working in another area in Tajikistan wearing the same PPE.
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Probable causes 3

The positioning of the ambulance and the paramedic was poor but did not contribute to the Victim’s death.

The demining organisation’s record of the accident was inaccurate and misleading but did not cause the accident.

The organisation’s office was closed and the Team Leader could not be contacted, so there was a communications failing and a control failing that may have contributed to the accident occurring.
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Secondary causes 1

The national Mine Action Centre had not asked for a detailed written operating procedures before approving the demining organisation’s request to destroy numbers of mines simultaneously without moving them.

If there had been written operating procedures, the number of mines to be destroyed at the same time would have been limited and the marking requirement should have been clearly defined. 
This was actually Andy Smith’s failing because he was the UNDP Chief Technical Advisor at the Tajikistan Mine Action Centre at the time.
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Secondary causes 2
Complaints had been made to the organisation’s management about inadequate site marking on other sites without any correction being made.

National QA officers were intimidated by the foreign EOD Team Leader’s qualifications and found it impossible to exert authority.

The organisation’s accreditation could not be suspended because there was fear of ‘driving donors away’.  
The picture shows the marking before the investigation and after the investigator had insisted it was done properly. There are a line of PMN mines between those sticks <Click> and the fence.
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Conclusions 1

The Victim died because he did not know where it was safe to step. All levels of management above him had failed to ensure that appropriate site marking was in place.
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Conclusions 2

The minefield posed no threat because it was fenced and guarded but it did contain a lot of mines to boost the clearance figures for that year.

The clearance prioritisation was political (meeting mine-ban treaty goals), reputational, and financial (hoping to please the donor).

There was no need to clear it quickly and the death of a deminer doing so conflicted with the primary goal of Humanitarian Mine Action which is a reduction of risk to people. 
The country manager for the demining organisation refused to accept the result of the investigation. His organisation sent a senior Director to speak to the acting UNDP Resident Representative in an attempt to persuade the lead investigator (Andy Smith) to change the conclusion of the investigation. He refused to amend the investigation. When he left Tajikistan, his accident report was suppressed and another report prepared. The current national director of the MAC only has access to the later report.   

The demining organisation’s failure to use adequate site marking was eventually addressed by revising their written operating procedures, but the ex-pat EOD Team Leader accepted no responsibility and remained in position until poor health obliged him to retire.

The demining organisation also revised its management systems. 
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Inadequate area marking…

Inadequate area marking is noted in more than 13% of the recorded demining accidents in the Database of Demining Accidents.

In some cases this has involved perimeter marking put in the wrong place, so a survey issue, but in most it has involved failing to clearly mark the line between the searched area and the unsearched area.

In three recorded accidents, the Victim stepped on one mine and fell onto another.
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Summary

This presentation describes the kind of accident investigation that helps in risk management. If we do not admit our errors, we cannot correct them. Risk management is a cycle that is never ending, because things we do to avoid risks may introduce new and unexpected risks that need to be managed, and because the tasks we face every day are always changing. 
This accident investigation identified faults at all levels but did not blame individuals, even if you think some should have been blamed.

This should have made it easy for people to correct the faults without losing face, but it did not.
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