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INTRODUCTION

An improvised explosive device (IED) is “a device placed or fabricated
in an improvised manner incorporating explosive material, destructive,
lethal, noxious, incendiary, pyrotechnic materials or chemicals designed
to destroy, disfigure, distract or harass. They may incorporate military
stores but are normally devised from non-military components.”"

NOTE. When IEDs meet the definition of anti-personnel (AP) mines, this must
be recorded and reported, as they are also subject to the Anti-Personnel Mine
Ban Convention (APMBC).

Over the last decade a clear trend has been witnessed in the increased use of IEDs by armed groups.
This increase has been simultaneous to a worldwide decline in the production, storage and use of
commercially manufactured anti-personnel and anti-vehicle mines. These two factors working together
have magnified the impact that IEDs as a category of explosive ordnance (EO) has on post-conflict
settings. In many post-conflict environments, such as Afghanistan or Irag, IEDs now cause more civilian
casualties than commercially manufactured landmines.?

Enduring post-conflict IED contamination creates an environment of sustained insecurity and hinders
recovery. The use of |IEDs against civilians affects the entire spectrum of their human rights, including
the right to life, physical security, education and health. Moreover, the socio-economic impact on goals
for sustainable development can be significant given that IEDs impede commerce, contribute to internal
displacement and refugee flows, obstruct humanitarian responses and civil society activity, and the
practice of good governance and reconstruction. Reducing the impact of IEDs involves close cooperation
and coordination between the diplomatic, rule of law, economic and information levers of power to
restrict or undermine their use, protect the population, enhance their security freedoms, and restore
confidence. Mine action (MA) therefore plays a significant part in facilitating the recovery of communities
experiencing IED contamination in the wake of conflict.

The GICHD has developed this IED Clearance Good Practice Guide with the aim of sharing information
across the MA sector to assist in safe, effective and efficient IED search and disposal activities as part of
a broader MA IED clearance process. The guide provides technical content related to specific techniques
and procedures but is not intended to replace training or technical publications supplied by equipment
providers.

1 IMAS 04.10 February 2019. Glossary of mine action terms, definitions and abbreviations.

2 In Afghanistan, mines of an improvised nature were responsible for more than 17 times the casualties as conventionally manufactured mines
in 2019 (62 antipersonnel mines; 21 antivehicle mine; 1,093 improvised mines). http://www.the-monitor.org/en-gb/reports/2020/afghanistan/
casualties.aspx In Irag during 2019, improvised mines cause almost 6 times the casualties of the conventionally manufactured mines, where
a large number of mines are of unknown nature (of 242 casualties from mines in 2020, 28 were caused by antipersonnel mines; 161 by
improvised mines; and 53 as a result of unspecified mines). http://www.the-monitor.org/en-gb/reports/2020/irag/casualties.aspx
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http://www.the-monitor.org/en-gb/reports/2020/iraq/casualties.aspx
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A single MA worksite contaminated with IEDs can encompass multiple different types of ‘space’; from
buildings and other man-made structures, to open areas, roads and confined spaces. Secondary hazards
(such as oil and gas pipelines, fuel stations, chemical containers, human waste and electricity lines)
can also contaminate these spaces, making survey and clearance challenging tasks. IEDs can be laid in
defined patterns, such as those associated with conventional minefields, or in a more focused manner
to deny specific areas, protect supply routes, degrade clearance operations or instil fear within the local
community. The technical ‘threat” of IEDs may also vary from ‘simple’ to ‘complex’ within a relatively
small geographical area (complexity depends on the capability of an armed group and the availability
of material), or it can be relatively consistent over a much larger geographical area, such as improvised
minefields designed to slow the advance of security forces during a conflict.

This guide provides tools to mitigate risk and exploit opportunities in order to maximise efficiency
during MA operations where |IED clearance is being conducted. With such improvisation in design and
complexity comes a requirement to employ techniques and procedures which provide confidence that
“all reasonable effort” has been achieved and that the specified clearance parameters will and ultimately
have been met. Although not a quality management (QM) guide, this publication provides a link to help
explain “all reasonable effort” in relation to IED clearance.

This guide is intended to be used to inform the development of National Mine Action Standards (NMAS)
and organisational level Standard Operating Procedures (SOPs), including staff training and policy related
to IEDs. Critically, due to the ‘improvised’ nature of IEDs, the activities associated with a clearance
process must also incorporate effective threat assessment to form part of a wider platform from which
nationally led responses can be established. This is not just a threat assessment of the device itself, but
also the potential threat surrounding the team task site. Nor is threat assessment bound to the tactical
level — it must also be considered at the operational and national levels, such as determining the security
environment in which MA operates, and if national support mechanisms are in place to sustain the
activities. Based on information collected and analysed by MA organisations, the ‘threat assessment’
provides confidence in decision-making at all levels.

Image 1. Mine action operator using optics to enhance visual search



SCOPE

The GICHD IED Clearance Good Practice Guide is a technical publication intended for use by MA staff that
are suitably trained and qualified in IED search and / or disposal. The intention is to help ‘operationalise’
and ‘institutionalise’ IED clearance as part of the MA response.

The guide complies with International Mine Action Standards (IMAS), which provide the framework
for response to all explosive ordnance contamination, under the conditions of humanitarian principles.
It is intended for use by MA organisations, national authorities, operational implementers and training
providers. It may be used by such staff as a source of reference in the delivery of training, but it is not
intended as a training manual in itself.

This guide complements the IMAS released in early 2019 for |ED Disposal (IMAS 09.31), Building
Clearance (IMAS 09.13) and Risk Management in Mine Action (IMAS 07.14). It acknowledges that post-
conflict IED contamination occurs in urban, semi-urban and rural locations. It seeks to communicate
sectorial good practice as part of an IED clearance process of interlinked activities including operational
planning, survey, search and disposal in order to ‘clear’ IED contamination. It concentrates on providing
good practice guidance on the latter two of these activities: IED search and IED disposal.

DISCLAIMER. This publication makes reference to non-technical and technical
survey and complements the associated IMAS for these activities. It DOES
NOT contain technical guidance on the use of demining machines or animal
detection systems as part of an IED clearance process, or provide explicit
detail on MA ‘systems’ to release IED contaminated areas. The user should
therefore refer to IMAS 07.11 Land Release and the complementary GICHD
urban approach model.

WARNING. This guide is NOT intended for use outside of a humanitarian mine
action context.

Image 2. Mine action IEDD operator checking both ends of a tripwire


https://www.mineactionstandards.org/en/standards/document-detail/?tx_imas_document%5Bdocument%5D=252&tx_imas_document%5Baction%5D=show&tx_imas_document%5Bcontroller%5D=Document&cHash=706ce0c9b53f2f0ba1d3ea2a20a3f36c
https://www.mineactionstandards.org/en/standards/document-detail/?tx_imas_document%5Bdocument%5D=250&tx_imas_document%5Baction%5D=show&tx_imas_document%5Bcontroller%5D=Document&cHash=44e981bafd99bcb3c38e30bc16088a48
https://www.mineactionstandards.org/en/standards/document-detail/?tx_imas_document%5Bdocument%5D=250&tx_imas_document%5Baction%5D=show&tx_imas_document%5Bcontroller%5D=Document&cHash=44e981bafd99bcb3c38e30bc16088a48
https://www.mineactionstandards.org/en/standards/document-detail/?tx_imas_document%5Bdocument%5D=270&tx_imas_document%5Baction%5D=show&tx_imas_document%5Bcontroller%5D=Document&cHash=1c2e5453f48430bed3102ae6b2918436
https://www.mineactionstandards.org/en/standards/document-detail/?tx_imas_document%5Bdocument%5D=262&tx_imas_document%5Baction%5D=show&tx_imas_document%5Bcontroller%5D=Document&cHash=a6bc6b5efdc872050f10f20085c953bf

GUIDANCE ON USING
THIS PUBLICATION

CHAPTER 1 - INTRODUCTION TO IEDs IN MINE ACTION

This chapter provides a general description of the following considerations: IED clearance in MA; high-
level IED tactics; and the use of threat assessment to provide confidence in decision-making.

RECOMMENDATION. This section is intended to be read by all staff involved in
the management of IED clearance operations.

CHAPTER 2 - IED SEARCH

This chapter provides guidance on IED search activities as part of an MA IED clearance process. It
explains the principles described in IMAS 09.13 for Building Clearance, and provides detailed guidance on
the following: search-related training, planning and information gathering; threat assessment; collective
and individual techniques and procedures (including the use of tools and aids) to detect and locate |IEDs
in both urban and rural environments.

RECOMMENDATION. This section should be read by all staff involved in the
management of search activities related to the clearance of IEDs.

CHAPTER 3 - IED DISPOSAL

This chapter provides guidance on |ED disposal (IEDD) as an activity within an MA clearance process. It
explains the following: IEDD principles, mandatory actions and conventions as described in IMAS 09.31
on IEDD; detailed IED tactics of armed groups; IEDD planning and task conduct; MA IEDD operator
techniques and procedures that are internationally recognised as ‘good practice’.

RECOMMENDATION. This section should be read by all staff involved
in the management of disposal activities related to the clearance of IED
contamination.

CHAPTER 4 - IED INDICATORS AND GROUND SIGN AWARENESS HANDBOOK

This chapter provides guidance on the use of indicators and signs to assist in the identification
of IEDs and other EO during survey and clearance. It should also inform explosive ordnance risk
education practitioners in the development of methodologies, approaches and tools that are specific to
environments contaminated with |IEDs and other EO. Chapter 4 explains IED indicators, categories of
signs, types of signs and methods for their interpretation. It includes 3 scenarios.

RECOMMENDATION. This section should be read by all staff involved in the
management of disposal activities related to survey and the clearance of IED
contamination, as well as by explosive ordnance risk education practitioners.



CHAPTER 1

INTRODUCTION TO
IEDs IN MINE ACTION



1. GENERAL CONSIDERATIONS FOR
IED CLEARANCE

Image 3. Location of a detonator lead by a mine action IEDD operator

IED search and disposal operations have traditionally been activities conducted by security forces during
armed conflict. MA organisations must carefully consider the security envelope in which they operate at
the cessation of hostilities, to maintain the humanitarian principle of neutrality. If the security environment
is not understood, then MA staff could become the target of state / non-state armed groups.

While it is recognised that MA organisations may be present in places where there is a risk of attack
from a NSAG, the intended target has passed (surveillance is highly unlikely) and the IED becomes an
obstacle to development and humanitarian goals. Only when there is a combination of an adequately
secure environment (within which it is possible to operate in accordance with established humanitarian
principles), and a type of IED for which the organisation has the necessary skills, equipment and
procedures to render safe, is it appropriate to proceed. Decisions about when it is appropriate for MA
organisations to engage with |IEDs, and about what types of IED they are equipped and competent to
address, relate to the MA operating envelope described above. This is wholly dependent upon threat
assessment.

14 | General considerations for IED clearance



MA IED clearance organisations should be acutely aware of the previous actions of other operators
and agencies such as security forces, and how these may have been observed and targeted during the
conflict. For example, if security forces were regularly conducting manual actions such as moving IED
components by hand, or manually cutting explosive or electrical links, these patterns may have provided
an opportunity for them to be targeted.

WARNING. If at any stage an MA organisation believes that it is being
deliberately targeted, operations should immediately cease until it can be
confirmed it is no longer under direct threat.

COMMUNITY ACCEPTANCE

IEDs are frequently used in asymmetric conflicts involving various armed groups. These conflicts tend
to be cyclic and enforcing international treaties can be problematic. Establishing and maintaining
community consent is therefore critical to avoid breaches of neutrality. It may not be immediately evident
whether an armed group still maintains an active interest in IEDs that were placed during the conflict,
especially when fighting continues in neighbouring areas. The community is likely to be the best source
of indicators on the presence of suitable conditions.

WARNING. If these conditions are not achieved, then the risk of an MA
organisation being deliberately targeted increases and this guide cannot be
effectively or safely applied.

MA organisations operating in an |ED-affected, asymmetric conflict space, should consider developing
and implementing community liaison plans that identify potential changes in the humanitarian space.
These should cut across functional areas from strategic to tactical, and involve programme, operational,
risk education and survey staff.

1.1.TECHNICAL OVERVIEW OF AN IED

There are five component parts common to most modern |IEDs:

e Main charge. This contains the explosives (low or high) intended to function and deliver a
specific effect. The explosives may be home made, military or commercial. High explosives will
detonate whether confined or unconfined, whereas low explosives will burn when unconfined
and produce a higher-pressure event if suitably confined. Armed groups will often try to configure
a main charge to a desired effect, which falls into two categories: a directional blast effect or an
omnidirectional blast effect. A directional blast effect is used specifically to focus the power of the
explosive and/or fragmentation in a particular direction, whilst an omnidirectional blast effect is
used when a radial effect is desirable.

o Initiator. This is the component designed to initiate the main charge. High explosives require a
detonator, whereas low explosives can be initiated by a heat source such as the bridge wire from
a light bulb. The initiator can be home made, commercially or military manufactured or it can be
converted; for example, a plain detonator can be converted to an electrical one.

e Firing switch. This component passes energy (power) to the initiator to complete initiation. This
could be kinetic energy from a cocked striker, heat from a burning fuse or electrical energy from a
battery.

o Power source. This stores the energy (power) that is released through the method of initiation
and then transferred to the initiator. Frequently, this will be a battery (electrical) but could be
chemical (heat) in a safety fuse, or potential energy (kinetic) in a compressed spring.

e Container. The means by which all or some of the other IED components are encased. It may
include the object that holds the main charge or the packaging that surrounds the battery. It may
camouflage the device and / or generate fragmentation including directional effects.

General considerations for IED clearance | 15



Some IEDs may also include enhancements such as a safe-to-arm switch that increases safety for the
person that emplaces the device. Safe-to-arm switches include timers (mechanical and electronic),
twisted electrical leads, command wire and radio control receivers. Safe-to-arm switches should be
considered during the planning of render safe procedures (RSPs).

g REMEMBER. Like all explosive ordnance, an IED contains an explosive train,

which is a succession of initiating and igniting elements arranged in such a
way as to cause a charge to function. The normal configuration is: initiator >
booster charge (if required) > main charge. A thorough understanding of the
explosive train used in an IED can inform an effective RSP, thereby minimising
risk to the MA IEDD operator.

1.2.1ED CATEGORISATION

There are three main categories of |IED associated with MA |IED clearance: time, command and victim
operated (VO). There are an additional three categories that are worth noting, for reporting purposes:
combination / multi switch, hoax and false. Details are as follows:

Time. This is an |IED designed to function at a predetermined moment in time. It could be a short
delay for an improvised hand-thrown grenade or long delay targeting a high-profile event.

Command. This is an IED that remains under the control of an armed actor and is activated by
them completing a specific action. Often, this means that the device can be activated ‘at the
optimum moment’. It may be physically linked (e.g. command wire, command pull) or non-
physically linked (e.g. a radio-controlled device).

Victim operated. This is an |[ED that functions through an action made by the victim, normally
either through contact (e.g. a pressure plate or tripwire) or influence (e.g. passive infrared (PIR)
sensor). Victim operated |IEDs (VOIED) can cause a significant number of unintended casualties
as they can remain viable for a long period of time after the conflict has ended. This category of
device is the one most likely to be encountered in significant numbers during MA operations. It
should be noted that a VOIED may also fall under the definition of an AP mine.

Combination / multi switch. This type of IED incorporates multiple types of firing switches
(e.g. a victim operated IED armed by a radio control that enables specific targeting and mitigates
against jamming). A single IED can also have multiple switches of the same type (e.g. two or
more different pressure plates or multiple crush wires).

Hoax. These are designed to resemble a viable IED in order to achieve a desired effect. Normally
they are physical (i.e. an actual object) but can also be non physical and simply rely on fear (e.g.
a coded warning for a prominent event). MA organisations may encounter physical hoax devices
during survey and clearance operations.

False. Not all suspect items turn out to be viable devices. Searchers / deminers will regularly
identify wires and other objects that resemble components of IEDs but turn out to be innocuous
after more detailed investigation by an MA IEDD operator.

16 | General considerations for IED clearance



2.1ED THREAT ASSESSMENT

Image 4. A mine action IEDD operator using a window to observe the inside of a building

This section aims to assist MA organisations in the development of national threat analysis and operational
threat assessment in accordance with Annex C of IMAS 07.14 Risk Management in Mine Action.

Both national threat analysis and operational threat assessment provide MA organisations with processes
to systematically and consistently analyse IED threats. The intention is that this consistency adds
confidence to decision-making associated with the IED threat. In IMAS, threat and risk are closely related,
with threat being a risk that includes malicious human intent that will influence its nature and severity.
This is a distinction made in multiple sectors that are involved in areas such as cyber and physical security.

REMEMBER. These processes are part of broader MA risk management
systems that also include non-explosive risks.

IED threat assessment | 17
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WHAT IS NATIONAL THREAT ANALYSIS?

National threat analysis considers the macro situation with respect to how IED contamination affects MA
programming. MA organisations operating in states that suffer from cyclic conflict, often involving non-
state armed groups, can also use national threat analysis to make an assessment of the security situation.
The GICHD's Guide to Mine Action outlines five phases in MA programming:

1. Conflict

2. Immediate post-conflict stabilisation
3. Priority reconstruction

4. Assisted development

5. Development

National threat analysis will be of particular use in phases 2 and 3, during which there is an increased
risk of recurrence of violence, as well as a rapid expansion of operational areas, as conditions evolve to
facilitate MA.

WARNING. This guide does not provide detailed guidance on national threat
analysis.

WHAT IS OPERATIONAL THREAT ASSESSMENT?

Operational threat assessment is focused at the task site and on the individual activity (detection, location,
disposal, etc). At the task site level it adds confidence to the decision-making processes related to IMAS
07.11 Land Release and at the activity level to functions such as IMAS 09.31 IEDD and IMAS 09.13

Building Clearance.

WHAT DO NATIONAL THREAT ANALYSIS AND OPERATIONAL THREAT ASSESSMENT
ENABLE?

Neither are intended to have a defined end point, and this means that as new information is obtained
it should be inputted to enable continual refinement. Both enable better informed decision-making to
improve the safety, effectiveness and efficiency of MA operations.

A national threat analysis is conducted at the strategic level and helps ensure that an MA response is
staffed with people with appropriate competencies, and that equipment and procedures are developed,
tested and employed to conduct the required activities to achieve the outputs that are needed. Ultimately,
this will enable the outcomes that are most needed and valued by the community.

At the task level, an operational threat assessment enables the selection of a suitably qualified survey
team prior to survey and the accurate classification, categorisation and identification of boundaries
of confirmed hazardous areas (CHAs) containing IED contamination and to release them safely and
efficiently. For example, it will enable the reduction and cancellation of suspected hazardous areas (SHAS)
by providing a consistent method for the analysis of new information from both new key informants
and through technical survey activities. It will also enable the most efficient clearance processes and
procedures to release CHAs. This means that the appropriate level of effort can be applied to achieve the
same minimum level of confidence no matter how an IED-contaminated hazardous area is released. The
result will be that valuable resources are not wasted carrying out expensive clearance, if suitable evidence
exists to demonstrate with confidence that IED contamination is not present.

At the individual level, an operational threat assessment will ensure that search is conducted in a manner

that is as safe as possible. For example, the operational threat assessment process can be used to make
informed decisions on the probable locations of main charges or electrical links, and to enable the
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avoidance of firing switch locations when there is a VOIED threat. For an MA IEDD operator it also means
that they can plan and execute the safest possible RSP by understanding the most likely, best-case and
worst-case scenarios prior to leaving the contact point.

2.1.INFORMATION SOURCES

Information sources provide the primary input to operational threat assessment and national threat
analysis. They can be gathered intrusively (via technical survey and / or clearance activities) or non-
intrusively (via non-technical survey).

NON-INTRUSIVE

Image 5. Observing hazard area marking during non-technical survey
(NTS) is an example of evidence gathered by non-intrusive means

o Key informants. Members of affected communities, including ex-combatants, that can be
interviewed to provide information.

¢« Monitoring of movements of internally displaced persons. This can be achieved through
tools such as the Displacement Tracking Matrix.

e Social media. This can be particularly useful at the national threat analysis level when an MA
response is being established or broadened in scope.

e Casualty data. This can come from government departments and NGOs.

e Previous NTS, TS and clearance reports. Held by the National Mine Action Authority
(NMAA) and other agencies, as well as by the MA organisation conducting an operational threat
assessment.

o Satellite images. Accurate satellite imagery is critically important at the macro level to compare
pre- and post-conflict battle damage, critical infrastructure and likely defensive locations, and at
the task-specific level for planning clearance.

¢ Unmanned aerial vehicle (UAV) imagery. This can be taken from outside a defined SHA / CHA
to provide 360 degree and current imagery of the site. There is potential that other sensors, not
just cameras, can be fitted.
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INTRUSIVE

Image 6. Building clearance is an intrusive information source

Where intrusive operations have been conducted, reports should include technical information on IEDs
that have been removed or destroyed. This should be reported in a consistent manner to enable inter-
organisational analysis to establish trends and ensure that procedures remain appropriate.

TECHNICAL INFORMATION

Technical information should be recorded in detail for IED components. An example below:

Image 7. A tripwire IED, the components of which are described in Table 1
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A bare wire loop switch contained in a clear 500 ml (200 mm x 95 mm) drinking
bottle and consisting of two electrical wires, one red and one brown. A length of
fishing line was attached to the red wire which had been laid across the adjacent
track.

SWITCH(ES)

The main charge consisted of a black metal (probable steel) cylinder with an outside
diameter of approximately 300 mm and 350 mm in length. The wall thickness was
approximately 5 mm. A section of flat steel of the same thickness was welded on

MAIN CHARGE to one end with approximately 100 mm of red detonating cord protruding through a
centrally located hole. At the other end there was a fragmentation matrix consisting
of a mixture of nuts and bolts. The main charge contained approximately 10 kg of
probable ammonium nitrate-based home-made explosive (HME).

1 x black and silver PP3 9V battery with “ENERGY"” stencilling, wrapped in black
POWER SOURCE adhesive tape with a length of white electrical wire secured to each terminal. The
battery was secured to the outside of the bare wire switch using clear adhesive tape.

The initiator was a commercial detonator measuring approximately 55 mm in length
and 9 mm in diameter. Two yellow electrical leads protruded from a yellow plastic

BIECIR bung at the base of the detonator, each measuring approximately 400 mm in length.
“DANGER BLASTING CAP” was stencilled in black on the detonator’s body.
CONTAINER The IED components had not been placed in a container but camouflaged in long

grass.

Table 1. Example of IED reporting details for a tripwire IED

It will not always be possible or necessary to record this level of descriptive free text detail for every single
IED. This volume of information could make effective information management difficult and laborious.

HINT. In the case of technical reports of new, novel or significant IEDs,
however, this level of detail may need to be exceeded.

A better method may be predetermined fields, ideally specified by the NMAA, or at least with a broad
consensus between MA implementers that are conducting IED survey and clearance.

Annex B of IMAS 05.10 on Information Management for Mine Action provides minimum data
requirements for EO, but due to the improvised nature and novel ways in which IEDs can be employed,
there is a requirement for more detailed reporting. An example of how set fields could be used to report
the minimum requirements for the descriptive example above are in Table 2.

NOTE. When IEDs meet the definition of AP mines, this must be recorded and
reported, as they are also subject to the APMBC.
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22 | IED threat assessment



2.2. OPERATIONAL THREAT ASSESSMENT PROCESS
TRIAD

Tripwire

Main
charge,
switch,
initiator

and
battery

Image 8. How do MA staff make the decision on whether to tripwire ‘feel’ or not?

The threat triad interlinks three factors:

INTENT CAPABILITY
Most

likely
threat

OPPORTUNITY

Figure 1. Threat triad, IMAS 07.14 Annex C

The primary output of the threat triad tool is a threat summary that describes the nature of the assessed
|ED contamination.
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2.2.1.INTENT

Intent is the effect that an armed actor ‘wanted’ to achieve. The past tense is used here to reflect the
importance in MA of considering the intent at the time the IED was placed, dropped or thrown. The intent
of different armed groups will vary between strategic, operational and tactical. At the strategic level, an
armed group will establish an overall goal or purpose that drives their involvement in armed conflict. This
will in turn drive (or not), the use of IEDs. If an armed group intends to use IEDs as a weapons system,
then it does not mean they will use every option that is available. For example, some armed groups would
not use suicide |IEDs as this may not correspond to cultural or religious values.

Some armed groups also have significantly less tolerance for inflicting civilian casualties than others. If
this is the case, then the use of VOIEDs and / or landmines of an improvised nature will be subject to
controls. Some armed groups will be indifferent or only take on board minor considerations related to
civilian casualties, viewing them as a necessary part of the conflict. Other groups will deliberately target
civilians. This may be specific ethnic groups or simply to create fear and instability.

The value that armed groups place on their own personnel and communities will be reflected in their
intent and therefore how they use IEDs. For example, safe-to-arm switches (such as timers) may be
incorporated in VOIEDs to provide a delay in the circuit becoming ‘active’ and therefore increasing the
safety of the person making the emplacement. Such switches allow time to retreat to a safe distance
from the IED after it has been laid. Some armed groups will even use time IEDs to target infrastructure
and issue a warning so that civilians can be moved out of harm’s way.

Examples of an armed group’s differing intents include:

INTENT SO WHAT?
An armed group wants to target road convoys yet Command-initiated devices may better match the
maintain the popular support of the local population intent than VOIEDs as they avoid unintentional
and leave the route open to other traffic. casualties.

VOIEDs or improvised landmines may match the intent

An armed group wants to persistently deny ground to better than command IEDs as the armed group does
an opponent. not need to constantly observe every IED day and
night.
An armed group wants to stop personnel being
captured alive and wants any personnel that is facing Person-borne suicide IEDs may be commonly carried
capture to have the ability to conduct a final act to and not reserved only for spectacular attacks.

inflict casualties.

Table 3. Analysis of ‘Intent’

2.2.2.CAPABILITY

Capability considers what IEDs an armed group will use, and will not use, to achieve its intent. Efficient
use of resources is a critical factor for sustaining any armed campaign. The best ‘quality’ IED is the one
that can achieve the required result with least amount of resources consumed. This means a ‘good |[ED
capability’ does not have to be the most technically advanced, as a $5 VOIED may be much ‘better’ from
the perspective of an armed group than a $100 radio-controlled IED (RCIED).
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Consideration of capability will enable the following question to be answered:

How would an armed group have tried to best achieve their desired effect within the constraints
they faced?

Not all groups have access to all IED-related technology and material. Some materials
are more scarce or costly than others and will be used sparingly, whereas others may be
cheap and suitable for large-scale use.

AVAILABILITY OF
MATERIAL

The number of available personnel involved in a conflict will often relate to the scale of
PERSONNEL IED contamination that is left behind. This is not just the personnel that directly use IEDs
but also those available in their manufacture and transportation through logistical chains.

Some IEDs require greater levels of knowledge and skill to deploy effectively than others.
TRAINING Some also require certain fundamental attitudes such as in the placement of VOIEDs
inside civilian residences or the use of suicide IEDs.

FREEDOM OF
MOVEMENT The emplacement of large numbers of IEDs, such as defensive belts consisting
AND SUPPORT of hundreds of VOIEDs to deny freedom of movement, require access to large
FROM THE LOCAL manufacturing facilities and associated real estate and logistical systems.
POPULATION

Table 4. Capability assessments

The assessment of capability, matched against the intent and opportunity, will enable the following to be
assessed:

Where are the high-risk parts of an SHA / CHA? Will different types of IEDs be located
LOCATION in different places or will there be concentrations of multiple IEDs of the same type in a
certain location?

Time, command or VO. These can also be broken down into subcategories such as with

FIRING SWITCH VO: high metal content or low metal content.

Different main charges provide different advantages and disadvantages.

For example, an off-route main charge targeting vehicles may be more likely to be an
explosively formed projectile (EFP) or ‘platter’ charge. Whereas if a blast main charge was

MAIN CHARGE used it would likely need to be much larger and located directly underneath the vehicle.
People who have dismounted from a vehicle are more likely to be targeted by small blast
or fragmentation, with the latter providing an advantage that multiple people can be
targeted by a single IED.

How can components be placed to best effect?

COMPONENT For example, an opposing armed group uses metal detectors. Using a low metal content
LAYOUT pressure plate, a plastic main charge container, and a power source several metres away
from the anticipated direction of approach, will make the IED harder to detect.

Some armed groups have more overall capacity to build and sustain the use of IEDs for
longer than others. This will affect the overall scale but not all categories of IED will be
used as frequently.

OVERALL SCALE
AND FREQUENCY

Table 5. Analysis of capability in consideration of intent and opportunity
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2.2.3.0PPORTUNITY

Opportunity relates to an armed group identifying the vulnerabilities of an opponent and exploiting
them. Armed groups often use IEDs to exploit weakness through observing patterns that have been
set, assessing tactics and procedures, and analysing likely avenues of approach or vital ground (either
symbolically, politically or tactically).

Assessment of opportunity can consider specific targeting. For example, a military convoy transiting a
busy road being targeted by a command device at a specific point. It can also be used to assess wider-
level operational plans, such as an armed group’s defence of a city using IEDs to deny ‘avenues of
approach’ created by open areas or multiple routes that afford an opposing group the ability to attack en
masse.

Opportunity factors provide useful information on where a device will be located and how and what the
armed actor will have emplaced. The following three factors are important to consider when analysing
opportunity:

What opportunities does the terrain provide? At the higher level this is an analysis of the
make-up of urban, rural and interface areas, including water features and transportation

TERRAIN networks. Further terrain analysis can then be conducted at the MA task site level to
determine the high-risk parts of an SHA / CHA. For example, locations of choke points,
slowdown and channelled areas.

This can be split between two time frames:

LOCAL COMMUNITY Conflict. Did the community remain in the area during the conflict or leaver?
Post conflict. Is the community providing direct or indirect evidence of IED

contamination?

At the strategic level this will be how an armed group fought their campaign against
their opponent(s).

OPPONENT'S At the operational level these are the specifics of how they operated. For example, did
DOCTRINE AND they use armoured vehicles, in what formations and how were these being deployed?
TACTICS

At the tactical level this will aim to identify what the specific targetable actions were at
the time of conflict. For example, poor procedures used by clearance teams or recurring
actions such as assaulting forces always entering through obvious points.

Table 6. Analysis of opportunity-based factors

Opportunity factors can directly affect the make-up of an IED. For example, from an armed actor’s
perspective:

EXAMPLE OF OBSERVATION OPPORTUNITY
If metal detectors were extensively used by an Then an armed actor may have used low metal
opponent. content IEDs.
If poor disposal procedures were employed by an Then these may have been observed to deliberately
opponent. target personnel conducting disposal.

Then an armed actor may have used an EFP main

If heavil hicles.
an opponent used heavily armoured vehicles charge to try to penetrate the armour.

Then a directional fragmentation main charge might

If the target was a dismounted patrol. i
¢ larget was a ountea patro have caused the most casualties.

Table 7. How opportunity can affect the construction of an IED
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2.3.OPERATIONAL THREAT ASSESSMENT OUTPUT

Operational threat assessment enables the following six Ws to be answered:

WHQO? Who placed, dropped or threw the IED(s)?
WHQO? Who was the target?
WHAT? What are the components and layout of the IED?
WHEN? When was the IED(s) placed, dropped or thrown?
WHERE? Where is the IED(s) located?
WHY? Why is the IED there? What was it intended to achieve or target?
THREAT SUMMARY

A primary means of communicating the output of the operational threat assessment is a threat summary,
which can be fed into the planning process at a variety of levels. This means that whether decisions are
being made at the strategic-, operational- or task-specific levels there will be consistency in the approach
used in the analysis of the available information.

The information used in the threat assessment process should be recorded in an accessible and auditable
way so that all stakeholders can have confidence in the threat summary. In general threat summaries can:

e Produce general assessments for programme-level planning;
o Make recommendations about the classification, categorisation and definition of SHAs / CHAs;
e Support priority setting at various levels;

e Inform decisions related to the release of hazardous areas.
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2.4.OPERATIONAL THREAT ASSESSMENT -
SCENARIO EXAMPLES

The following three examples explain the operational threat assessment process. Each scenario is
fictitious and referred to in the present tense.

2.4.1.SCENARIO 1 - OPERATIONAL THREAT ASSESSMENT

Suspected
IED

Image 9. Suspected IED under road bridge (important infrastructure)

GENERAL DESCRIPTION

An MA operator receives a request to conduct NTS of a road bridge. The bridge is the primary crossing
point over a 20 m-wide, fast-flowing river. It links two sides of a large city that was the scene of intense
fighting between two armed groups, one of which made extensive use of |[EDs.

DESKTOP INFORMATION

The following information is gathered through the desktop assessment:

The last fighting in the area occurred 60 days prior to the tasking request being received.
Critical infrastructure is known to have been targeted by time-initiated IEDs.

The only command IEDs to be used were physically linked, i.e. command wire or command pull.
No RCIEDs were reported.

Civilian vehicles and people have been reported to be crossing the bridge in large numbers.

The police checkpoint adjacent to the bridge has reported a suspect object under one of the
bridge abutments.
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NTS INFORMATION

The following information is gathered during NTS of the bridge:

e A police officer is questioned as a key informant. He reports a large blue drum on its side with
cord protruding from it.

e A UAV is used to observe the bridge in detail and a blue drum is confirmed. It appears to have
blue detonating cord protruding from it and what appears to be a black safety (burning) fuze.

e The police officer is questioned further and reports that a similar object was cleared by the army
unit on the other side of the bridge approximately 40 days previously. The army unit has now left
the area and cannot be contacted.

e A woman working as a local shopkeeper reports that she believes at least one explosion has
occurred in the vicinity of the bridge in the last 60 days. A child that went down to swim under
the bridge lost a leg.

e The police inform the NTS team that no one is currently allowed adjacent to, or under, the bridge.

The UAV is used to build a detailed picture of the terrain around the bridge. Each side of the bridge
represents a channelled approach and a seat of an explosion can be observed on the left-hand side.

HME
demolition
charge

Igniferous
time fuze

Image 10. Image taken by the UAV during NTS

OPERATIONAL THREAT SUMMARY

It is assessed that an igniferous time IED containing approximately 100 kg of HME is located directly
under the bridge. It is probable that either the fuze was not ignited or a misfire occurred. It is assessed
that the IED was not placed after the conflict in the area finished.

The explosion that occurred is assessed to have probably been the result of a VOIED containing 1-2 kg of
HME in a plastic container. This had probably been placed to protect the primary time IED. It is possible
that further VOIEDs may be present.

WHO? A non-state armed group (NSAG) placed, dropped or threw the IED(s).

WHO? State armed groups were the target.

WHAT? Large igniferous time-initiated blast IED, with secondary VOIEDs and small main charges.
WHEN? The IEDs were placed at least six months previously.
WHERE? Directly under the bridge abutment with the VOIEDs protecting potential approach routes.

The time IED is there to destroy the bridge, which was seen as critical infrastructure during

?
RN the conflict. The VOIEDs are there to protect the time IED.
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2.4.2. SCENARIO 2 - OPERATIONAL THREAT ASSESSMENT

GENERAL DESCRIPTION

An MA operator is requested to survey a route linking a village to a local market town. The villagers have
reported an explosion occurring on the route but no casualties.

The town The
village

Crater

Image 11. Image showing the village on the right and the town on the left

DESKTOP INFORMATION

The following information is gathered through the desktop assessment:

e During the conflict an NSAG targeted a state armed group a number of times on the route
between the village and the town. Conflict in the area ended six months previously.

e The NSAG was extremely careful not to cause civilian casualties and although numerous
successful attacks were conducted, there were no reports of civilian casualties, with the route
remaining open for civilian use throughout the conflict.

e The NSAG used a wide range of high metal content pressure plate VOIEDs.

e There were no reports of the NSAG using RCIEDs in this area, although other types of command
IED may have been used.

NTS INFORMATION

The following information is gathered during NTS of the route:

e A number of key informant interviews were conducted and the route was discussed with a
number of users, across different ages and genders. All users reported that the route has been
regularly trafficked by pedestrians, vehicles, motorcycles and herds of sheep over the last six
months and that no accidents have occurred.

e One week previously there was a large explosion at a culvert. It occurred approximately five
minutes before a minibus full of children would have transited this point. Further investigation
revealed that a shepherd had been working in the adjacent area when the explosion occurred. The
shepherd stated that, at the time of the explosion, he had moved the herd into a field that had not
been grazed since the conflict ended. Other than the explosion, the only thing he observed out of
the ordinary was one of his sheep becoming entangled in ‘kite string’ that appeared to be running
towards the road.

e The NTS team can access a known safe area 70 m from where the explosion occurred. Using
binoculars, they can see a crater in the road consistent with the functioning of approximately
20 kg of explosives.
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The
village

The town

Crater

Image 12. Image taken by the UAV during NTS

OPERATIONAL THREAT SUMMARY

The explosion was probably the result of a command-pull IED with a 20 kg blast main charge. It is
probable that it was inadvertently initiated as the herd of sheep was being moved into a field for the first
time since the conflict ended. The IED that functioned was located at a prominent vulnerable point (VP),
with a tree as an aiming marker and a culvert acting as a choke point slowing down vehicles moving
along the route.

It is assessed as unlikely that VOIEDs have been emplaced on the route or that this explosion was the
result of active conflict. Analysis of the route during NTS identified one further VP that would have
provided the NSAG with an opportunity to use a command-pull IED.

Main
charge and
initiation
components

‘Pull’
switch
(string)

Image 13. An example of the assessed command-pull IED
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WHQO? NSAG placed, dropped or threw the IED(s).

WHO? State armed groups were the target.

WHAT? Command-pull IEDs with large blast main charges.

WHEN? The IEDs were placed at least six months previously.

WHERE? Points on the route that afforded good opportunity to target vehicles with command IEDs.
WHY? To target opposing armed groups’ vehicles when the conflict was active.

‘Pull’
switch
(string)
Image 14. Command-pull IED in detail
Bare wire
loops
Main
charge
Power
source
Electrical
detonator

Image 15. Command-pull IED in detail
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2.4.3.SCENARIO 3 - OPERATIONAL THREAT ASSESSMENT

GENERAL DESCRIPTION

An MA operator is requested by the NMAA to release a large SHA that encompasses a community-
owned new-build housing complex and open surrounding areas. NTS has already been conducted by
another MA operator.

Community
housing
complex

Defensive
IED belt

Image 16. Defensive IED belt in relation to a community housing complex

Ground
sign

Crater

Ground
sign

Image 17. Ground signs and crater from an explosion
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Image 18. Example of the ground sign observed at the entrance to some of the buildings

DESKTOP INFORMATION

The following information is gathered through the desktop assessment:

e The community-owned housing is on top of an area of high ground and was known to have been
occupied by an NSAG during the conflict.

e The NSAG was known to make extensive use of VOIEDs.

e The NSAG was known to develop integrated defensive plans that incorporated physical terrain,
with non-explosive obstacles and belts of VOIEDs.

o Other types of IEDs were regularly used at defined VPs such as doorways.
NTS INFORMATION

The following information is gathered during NTS:

e Alocal construction company has started work at the site with the intention of recommencing
construction. During this they reported that one of their members of staff was killed when
entering one of the partially-constructed houses.

e Alocal shepherd is identified as another key informant. He informs the NTS team that two of his
flock were killed in separate incidents 100 m south of the housing complex in the last 30 days.

e A UAV is flown over the area where the shepherd reported the explosions occurring. Two craters
are identified, each approximately 1 m in diameter and consistent with the functioning of 5-10 kg
of HME.

e The seats of explosion are approximately 50 m apart between two areas of steep-sided slopes.
Two rows of regular ground signs can be observed.

e The house in which the construction worker was killed has collapsed. Interviews with the other
construction workers present, suggest that he simply stepped through a doorway.

e The construction staff have been at the site for 30 days and apart from not entering the partially-
constructed houses they have driven machinery, including graders, across the whole of the site in
preparation for work commencing.
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Image 19. Construction work being carried out in the housing complex

OPERATIONAL THREAT SUMMARY

A defensive belt of pressure plate IEDs (PPIEDs) is probably located 100 m from the housing estate in
the area between the two steep slopes. These probably consist of 8-10 kg of HME in metal containers
directly adjacent to a high metal content pressure plate.

Inside the fenced area of the estate there are probably high metal content pressure plate VOIEDs located

in the doorways and entrances to the houses. The routes inside the housing estate are probably free from
IED contamination.

Doorway

Pressure
plate

Main
charge
container

Image 20. VOIED placed in a doorway of a partially-completed house
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source

Main

Detonator
and
detonating

charge
container

cord
booster

Image 21. Detail of the VOIED located in the doorway

Weatherproofing

Image 22. PPIED variant (with blue weatherproofing)
assessed to be located in the defensive belt
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Pressure
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WHO?

WHO?

WHAT?

WHEN?

WHERE?

WHY?

Image 23. PPIED variant (without blue weatherproofing)
assessed to be located in the defensive belt
NSAG placed, dropped or threw the IED(s).
State armed groups were the target.
VOIEDs with blast main charges and high metal content pressure plates.
The IEDs were placed at least six months previously.
Potential approach routes between steep slopes and entrances to buildings.

To target opposing armed groups’ vehicles on approach routes and individuals on foot
entering buildings.
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3.TECHNICAL IED CAPABILITIES

Image 24. Directional fragmentation charge camouflaged behind a tyre and vegetation

Due to their improvised nature, although they contain the same fundamental components, |IED technical
characteristics and employment can vary considerably. This section provides a global overview of the
IED threat and how signs and indicators can be used to help assist in the development of IED threat
assessment It is aimed at MA staff who are planning and implementing IED clearance at programme and
operational task site levels. Section 3.2 (IEDD), provides detailed technical guidance on IED threats in the
context of disposal operations.

At this level, IEDs have been subdivided into three main categories:
e Time
e Command

e Victim operated (VO)

An additional section on vehicle-borne |EDs (VBIEDs) and projected IEDs has also been included.
Although these IEDs can normally be inserted into the time, command and VO categories, the MA sector
often finds it useful to give them specific consideration.
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3.1.TIME IEDs

Failed
electronic
time IED

Image 25. Failed electronic time IED, with conventional ordnance as a main charge

WARNING. If active time IEDs are anticipated as part of the threat assessment
it is a non-permissive environment and the task is not suitable for a mine
action organisation.

Time IEDs may be encountered by MA organisations having failed to function as intended or having been
constructed but not deployed. There are numerous subcategories of time IEDs but the three that are
encountered most frequently are:

e Mechanical
e Electronic

e Igniferous

ADVANTAGES OF TIME IEDs:
e Provide time to withdraw to a safe location after placing the IED before it detonates.
e Can be used in conjunction with a warning to enable civilians to be evacuated.

e Can incorporate a short delay to give safe separation between an IED that has been thrown or
projected.

DISADVANTAGES OF TIME IEDs:

e No control after the means of initiation is activated (e.g. timer / burning fuze) unless additional
switches have been incorporated.

e Very difficult to target anything that is moving.
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Mechanical
time IED
position

Image 26. An abandoned mechanical time IED

Image 27. A closer view of a mechanical time IED incorporating a conventional mortar main
charge, electrical detonator and a modified 60 min cooking timer

Failed
electronic
time IED

Image 28. A failed electronic time IED targeting critical infrastructure
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Image 29. A closer view of the failed electronic time IED incorporating a modified digital watch
attached to a plastic box which contains additional step-up circuitry and a power source

Image 30. Abandoned igniferous time IED that was thrown by hand
during the conflict but failed to function as intended
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3.2.COMMAND IEDs

Contact
point
(culvert)

Image 31. Showing good line of sight between a firing point and
contact point (culvert) where a target can be easily observed

Command IEDs provide the ability to retain full control over the IED until the moment of initiation. This
reduces the possibility of an inadvertent initiation which would cause unintentional casualties and waste
resources.

There are many different types of command IED. The main division is between physical and non-physical
link devices. This guide provides specific details of:
e Non-physical link radio-controlled |IEDs

e Physical link command-wire IEDs

e Physical link command-pull IEDs

Contact
point

Command-initiated
IED main charge
Command wire

Image 32. Command-initiated IED that will be initiated when the target
crosses the VP. (Note: this image is in the context in which the IED was
originally emplaced to target the armed group using the route)
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ADVANTAGES:

e Control of the IED enables armed actors to maintain freedom of movement, while denying it to
opponents.

e The IED can be initiated at the optimum moment.

DISADVANTAGES:

e Continued observation is necessary in order to detonate the IED when a suitable target presents
itself.

3.2.1.RADIO-CONTROLLED (RC) IEDs

Watering
well

RCIED

Image 33. An RCIED at the base of a watering well near a state armed
group position with good line of sight from a nearby compound

This type of command IED has no physical link between the firing point and contact point. Instead it uses
a radio frequency transmitter and receiver.

The following advantages and disadvantages of RCIEDs are considered in comparison to physically linked
command-wire and command-pull IEDs.

ADVANTAGES:
e Not fixed to a single firing point.

e Reduces vulnerability of the firer to follow-up attacks.

Can be quicker to emplace.

Distance for observation can be considerable.

DISADVANTAGES:
e Can get jammed.
e Higher level of training is likely to be required to both construct and use effectively.

e Requires access to more technical resources and knowledge.
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Image 34. A closer view of the RCIED at the base of the watering well
(no camouflage has been used to help the reader see how compact it
is and easy it would be to place this type of command device)

3.2.2.COMMAND-WIRE IEDs

Firing
point
Contact Short
point command
wire

Image 35. Showing a short command wire attack with firing point in a compound

This type of command IED has an electrical wire as a physical link between the firing point and contact
point. At the moment the device is to be initiated, the firer makes a connection that allows electrical
current to flow down the wire to detonate the main charge.

The following advantages and disadvantages of command-wire |[EDs are considered in comparison to
RCIEDs.

ADVANTAGES:

e Resources and training requirements are straightforward.

e Not affected by jamming.
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Directional
fragmentation
main charge

Image 36. Showing how the tree and rock form a slowdown point and
aiming marker. The directional fragmentation main charge has also been
elevated to cause maximum effect on the approaching target

DISADVANTAGES:
e Restricted to a single firing point.
e The physical link can make a follow-up attack on the firer easier to carry out.

o Can take time to lay the electrical wire, especially if the contact point and firing point are far apart.

3.2.3.COMMAND-PULL IEDs

This type of command IED has a non-electrical string or cord that physically links the firing point and
contact point. When the link is pulled a switch is closed and the IED functions. There are many different
options for command-pull switches. Some of the most common include:

‘Pull’
Power

source

switch
(string)

Bare wire
loops

Image 37. An improvised command-pull switch made from two
bare wire loops contained in a plastic drinks bottle
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'Pull’

switch
(string)

Motorcycle

X} brake light
switch

Image 38. A motorcycle brake light switch used as a command-pull switch.
This is an example of a repurposed commercial switch used in an IED

Electrical
connection
(held
apart)

4

Power
source

Image 39. A modified clothes peg used as a command-pull switch

WARNING. These same switches could be used in a VOIED (tension) tripwire
type IED.

The following advantages and disadvantages of command-pull IEDs are considered in comparison to
command-wire |EDs:

ADVANTAGES:
e Less expensive resources are required (string vs wire).

e The pull link can be hastily emplaced on the surface while still remaining difficult to detect.

DISADVANTAGES:

o Can act as a tripwire, significantly increasing the possibility of inadvertent initiation compared with
other command IEDs.

e Harder to target fast-moving targets due to the time lag caused when ‘taking up slack’ in the pull
cord.
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3.3.VICTIM OPERATED IEDs

Image 40. A surface-laid pressure-activated switch

VOIEDs target victims when they carry out a normally safe act such as walking or opening a door.
They can remain concealed for many years after a conflict has ended and can be split into two main
subcategories:

e Contact

e Influence

Both of these main subcategories can be further subdivided and the UNMAS IED Lexicon provides a very
useful breakdown.

Advantages and disadvantages of VOIEDs, when compared to time and command devices, include:

ADVANTAGES:
e Provide a persistent effect both day and night.
e Can be used effectively against moving targets.

e Can remain viable for many years after they are placed, with no need to observe their location.

DISADVANTAGES:
e Can cause accidental casualties, which can also occur long after the conflict has ended.

e Can reduce the armed group’s own mobility unless they have the ability to arm and disarm the
device.

e Can be hazardous to emplace, unless there is a safe-to-arm switch incorporated.
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MA organisations most frequently encounter contact VOIEDs which can be broken down as:
e Pressure
e Pressure release
e Tension

e Tension release

3.3.1. PRESSURE

This subcategory of contact VOIED functions when pressure is applied on the firing switch. There are
many specific types, but the following two examples show mechanical and electrical firing switch
variants.

NOTE. Chapter 3 provides further technical details on a number of other
variants

The first example is a pressure-initiated VOIED incorporating a mechanical firing switch. This is an
improvised type grenade fuze incorporating a cocked striker. This striker is held back by a wooden
matchstick that is intended to snap when weight is applied. To increase the contact area a car bulb cover
has been positioned around the switch.

Doorway

Image 41. Ground sign (disturbance) where a mechanical VOIED (pressure) is located

48 | Technical IED capabilities



Doorway

Image 42. Mechanical VOIED (pressure) in position

4- Cocked striker switch

=

detonator

€D
cord booster

container

Image 43. VOIED (pressure) consisting of a mechanical cocked striker switch, stab
sensitive detonator, detonating cord booster and HME in a plastic container

Pressure plates are an extremely common VOIED switch. In MA they can be divided into high metal
content and low metal content (see Chapter 3). Both operate under the same concept of two electrical
contacts that are held in an open position. When pressure is applied, these contacts close and the circuit
is completed, allowing electrical current to flow in the circuit causing the IED’s initiator / detonator(s) to
function.
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EXAMPLE OF A HIGH METAL CONTENT PRESSURE PLATE

Image 44. A high metal content pressure plate wrapped in
rubber tubing to weatherproof the switch

Image 45. View of the two metal saw blades used as electrical contacts

Doorway

Pressure
plate

Image 46. View of a pressure plate located in a doorway
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3.3.2. PRESSURE RELEASE

Pressure release VOIED switches operate when a weight is removed. This can be to target a victim when
they carry out what they believe to be a normally safe act or when IED clearance personnel conduct poor
procedures.

In the most basic form, a pressure release switch consists of two electrical contacts held apart by the
weight of an object. When the weight is removed, the contacts come together and electricity flows to the
detonator.

WARNING. More complex pressure release switches can work when electrical
contacts come apart, stopping electrical current flowing in one part of the
circuit, which in turn causes it to flow in another part.

Image 47. Weapon used in conjunction with a pressure
release switch as an attractive item to pick up

Weapon
Electrical
contacts
(open)
Pressure
release
switch

Image 48. A simple pressure release switch located under the weapon. Note that the
electrical contacts are open and when the weight of the weapon is removed, they will close
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3.3.3.TENSION

Tension VOIEDs are often referred to as pull or tripwire IEDs and work when the victim makes contact
with the switch causing tension, normally through a string or wire.

The following example is a mechanical VOIED (tension). The IED is designed to function when a victim
moves over a crossing point in a ditch adjacent to a tree line.

Main
charge,
mechanical
switch and
detonator

Tripwire

Image 49. A VP created by a crossing point over a ditch

Tripwire Cocked striker switch
(mechanical power source)

Stab sensitive
detonator

Detonating
cord booster

Main charge
fill

Image 50. VOIED (tension) in detail
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3.4.VEHICLE-BORNE IEDs

Vehicle-borne IEDs use the mobility of a vehicle to the advantage of an armed group. They can utilise a
range of vehicles from motorcycles and cars, to vans and trucks. They can be initiated by time, command
or even VO switches. The VO switch is more often used as a secondary ‘protection’ switch, rather than
the primary means of initiation.

The following example is a VBIED initiated by radio control (RC).

RC-initiated

VBIED

Image 51. An abandoned RC-initiated VBIED

Image 52. The main charge (2 x 105 mm high explosive (HE) projectiles) co-located with the RC
receiver (mobile phone), power source and detonator in the vehicle’s main load carrying area
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RC

receiver
and
power
source
Main
charge

Detonator

Image 53. Showing the RC-initiated VBIED’s components in detail

The following example is a VBIED initiated by a modified mechanical timer.

Image 54. An abandoned failed time-initiated VBIED

Timer and
power unit

Large HME-filled
main charge

Image 55. The layout of the VBIED’s components
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Timer and
power unit

Large HME-filled
main charge

Image 56. The timer and power unit connected to an electrical detonator which in turn is
attached to a blue detonating cord. This is the booster for the large HME-filled main charge

3.5.PROJECTED OR DROPPED IEDs

Projected IEDs are regularly encountered by MA organisations. They can often be categorised in a similar
manner to conventional ordnance as projected (mortars and rockets) or dropped (most regularly from
UAVs).

Improvised
mortar

Moveable
launcher

Image 57. Improvised mortar with modified plant machinery used as a moveable launcher
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Fuze
(multiple)

Spigot

Warhead /
main charge

Image 58. An example of an improvised mortar

Propellant

Image 59. An improvised rocket

Fuze

Warhead / main
charge

Image 60. An example of an improvised rocket

Venturi



Tail fin
assembly

Safety
pin

Fuze

Image 61. Multiple UAV-dropped IEDs
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3.6.SCENARIO EXAMPLES

3.6.1.SCENARIO 1 - TIME IED TARGETING A HOSPITAL

Image 62. Hospital containing IED contamination

SURVEY INFORMATION

The community reported to MA community liaison officers that a hospital contained a suspected |[ED. An
MA organisation was then tasked and a survey team visited the hospital to gather information. The MA
staff conducted a number of interviews, including with the hospital’s lead caretaker who showed them
images on his mobile phone of an IED located adjacent to a critical pillar inside a main hospital building.
It was reported that the caretaker’s staff had entered the hospital through all primary entrance points
and had walked within all the interior rooms. They have even started to refurbish part of the building
but are extremely worried about the suspicious object which they have avoided and not touched. The
community want to have the hospital providing critical care which is much needed in the current post-
conflict environment.

Structural
pillar

Failed
time IED

Image 63. Failed time IED placed to destroy critical infrastructure (hospital)

The intent of the armed group that placed this IED was to destroy critical infrastructure prior to their
withdrawal. Their aim was to degrade the ability of the government to provide key services to the
community, such as healthcare. This in turn would degrade the community’s confidence in the
government and encourage discontent, promoting conditions for armed conflict to return in the future.
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CAPABILITY

The armed group has a wide range of IED capabilities, including mechanical, electronic and igniferous
time-initiated devices. The photograph provided by the caretaker indicates that the armed group has
selected a mechanical switch (cooking timer) that has been modified by attaching two metal nails as
electrical contacts. The main charge contains approximately 200 kg of HME.

In addition, the armed group has a wide range of VOIEDs, although sensors such as PIRs have not been
encountered.

OPPORTUNITY

The armed group has an understanding of structural engineering and construction methods. They
have identified a crucial structural pillar inside the hospital that, if destroyed, would result in large-scale
structural failure of the facility. They have selected a blast-effect main charge that will strip the concrete
from the reinforcing bars inside the pillar, causing collapse.

THREAT SUMMARY

Probable failed mechanical time |IED placed to destroy critical infrastructure. Possible anti-lift and
secondary VOIEDs cannot be discounted but there is no direct evidence at this stage that anti-lift is
present. Further IEDs are also assessed as unlikely due to the extensive activities of the hospital staff
inside the building.

Structural
pillar
Mechanical
time
switch
Main
charge

Image 64. Failed mechanical time IED adjacent to a structural pillar inside a hospital
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3.6.2.SCENARIO 2 - MULTI-SWITCH VOIED TARGETING IED
CLEARANCE

Image 65. A school contaminated with IEDs

SURVEY INFORMATION

An MA organisation conducted a survey of a school which an NSAG had used as a prison. A number of
accidents had been reported by the local community, who had been trying to rehabilitate the school to
enable it to be reopened.

When the survey team arrived at the school they were met by the school’s principal, who informed them
that they had remained in the area throughout the conflict. They knew that the NSAG had used IEDs to
help defend key locations from opposing forces of a state armed group. The NSAG even reported to the
community prior to their withdrawal from the area that only if they were able to return could the school
be cleared of IEDs. They stated that they had made it impossible for anyone else to remove the IEDs
without being killed.

The school’s principal reported that one of the teachers had observed a suspicious object in the entrance

to the main school building. They had been taken to this point by local police who told them to go no
further. The survey team use a UAV to remotely observe the suspect object.
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VOIED
at main
entrance

Image 66. VOIED at the main entrance observed by a UAV

The conflict in this area ended 12 months previously and since this time no new contamination has been
placed or dropped.

INTENT

The assessed intent of the NSAG was to defend the school from attack and, in the event of a withdrawal,
to prevent its clearance and rehabilitation.

CAPABILITY

The NSAG had access to a full spectrum of IED capabilities: time, command and VO IEDs. The NSAG
would often use time-initiated demolition charges to destroy critical infrastructure. These would generally
be large main charges placed near to supporting columns or beams and, due to their size, easily visible
through windows and doorways.

If they intended to defend a location, they would then place command and VOIEDs at vulnerable access
points. Command |EDs would normally be at specific locations where the NSAG wanted to maintain
regular access themselves. VOIEDs would often be used on a larger scale when they were placed to
deny potential approach routes, as opposed to inside or close to buildings where they would be used in a
specific manner. To impede clearance, the NSAG would use IEDs that targeted observed vulnerabilities in
the techniques and procedures used by the opposing armed group.
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Main
charge

Pressure-activated
‘crush wire’ switch

Image 67. VOIED observed by the UAV in the doorway

Pressure-release

anti-lift switch Pressure-activated

‘crush wire’ switch

Image 68. Multi-switch VOIED with pressure-activated ‘crush
wire’ and pressure-release anti-lift switch

OPPORTUNITY

The NSAG was aware that after their withdrawal the community would seek to rehabilitate the school
in order to facilitate its use. If they could not achieve this due to the inability of the government to clear
the IED contamination, then this would discredit the government, show them as weak and potentially
support the case for the return of the NSAG. The state armed group had poor IEDD training and lacked
equipment. This meant that they would ‘deal’” with IEDs manually.

THREAT SUMMARY

VOIEDs have probably been placed at numerous points throughout the school complex. In open areas
these are likely to be subsurface high metal content pressure plates, with a main charge of up to 10 kg of
HME in a plastic container located directly under the pressure plate.
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On hardstanding paths and inside buildings the majority of the VOIEDs are probably crush wires, although
tension (pull) switches may be encountered. This may include ‘come on’ scenarios deliberately targeting
patterns that have been observed of clearance personnel by the opposing armed groups.

Command IEDs, either command wire or RC, are possibly located at the two main entry points. Failed

time |EDs are assessed as unlikely as they would have probably been observed by the caretaker or the
UAV.

Electrical firing
circuit 1

Electrical firing
circuit 2

Image 69. A VOIED with two independent electrical firing circuits and explosive chains
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3.6.3.SCENARIO 3 - LOW METAL CONTENT PRESSURE
PLATES

Village

Ditch and
tree line

Old security
force base

Image 70. An old security force base separated from the village by a ditch and a tree line

SURVEY INFORMATION

A tree line located near an old state armed group’s (police) patrol base was reported by the community
to contain IEDs. It was believed that the IEDs were placed by an NSAG to deny freedom of movement of
foot patrols by the police when the conflict was active.

The MA survey team visited the community to gather information related to IED contamination. The
community reported that they were able to use all buildings, routes and farmland in their area except
a 100 m section of ditch / tree line. They reported that approximately 60 days previously an explosion
occurred, killing one child and injuring a second. They showed the survey staff photographs of the
deceased child and the injuries were consistent with 3-5 kg of HME functioning directly underneath the
child’s legs. The injured child suffered secondary fragmentation injuries from stones projected when the
explosion occurred. No primary metal fragmentation was reported.

The conflict in this area ended six months previously and since this time no new contamination has been
placed or dropped.
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Gap in
tree line

Image 71. A VP created by a possible crossing point and gap in the tree line

INTENT

When the conflict was active in the area, the NSAG sought to reduce the freedom of movement of the
state armed group operating out of the patrol base.

CAPABILITY

The NSAG had access to command |EDs and VOIEDs. Command IEDs predominantly used directional
fragmentation charges to target unarmoured vehicles or police foot patrols setting patterns on routes.

The NSAG's predominant VOIED switches were low metal content, carbon rod or bare wire pressure
plates located directly above a plastic-cased main charge containing 3-5 kg of HME to target people on
foot. The battery was normally located 3-4 m from the pressure plate / main charge.

OPPORTUNITY

The state armed group predominantly operated on foot and tried to avoid setting patterns. They did not
follow tracks or paths unless absolutely necessary. If it was necessary to cross through a VP, then that
VP would be searched using a metal detector. The tree line adjacent to the ditch restricted the number of
crossing points and also made it difficult to search effectively.

THREAT SUMMARY

Low metal content PPIEDs are probably located in the gaps in the tree line which could have been used
by the state armed group as crossing points. The main charge is probably 3-5 kg of HME in a plastic
container located directly underneath the pressure plate. The batteries have probably been placed 2-3
m away from the anticipated direction of approach to make detection with a metal detector problematic.
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Image 72. The VOIED with the low metal content pressure plate and plastic
main charge in the opening, with the remoted battery to one side

Pressure
plate

Main
charge

Image 73. The main charge and pressure plate stacked on top of
each other in the centre of the opening in the tree line
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3.6.4. SCENARIO 4 - COMMAND-WIRE IED (DAISY CHAIN)
TARGETING A ROUTE

Firing
point

Contact
point

Image 74. Showing the contact point (track junction) and firing point (tree on high ground)

SURVEY INFORMATION

A rural community identified a suspect object near the primary junction at the entrance to their village.
Having previously received risk education they believed it may be an IED.

A survey team visited the community and a 3 m section of wire was reported running along a ditch
perpendicular to the main track junction. The junction had been continually used by the community over
the last 12 months with no accidents.

It was reported that during the conflict a state armed group would patrol the village once a week. They
would travel to the village in three lightly armed vehicles, which would halt at the main crossroads
to allow troops to dismount and then progress into the village on foot. The community reported that
the track had ‘sunk’ in three locations where vehicles from a state armed group would normally have
stopped. These areas were now collecting water and this had not happened previously.

Prior to the cessation of hostilities, the community believe that the NSAG had been planning a spectacular

attack. However, the community reported that an air strike was conducted by the government on the
main NSAG operating base in the area, killing the vast majority of their fighters.

INTENT

The intent of the NSAG was to target the state armed group as they patrolled the village. They did not
want to cause inadvertent casualties, either of their own forces or of the local community.

CAPABILITY

The NSAG had access to high metal content pressure plates with HME-filled metal cased main charges
or HE abandoned explosive ordnance (AXO) / unexploded ordnance (UXO) that they had sourced. They
also had command wires up to 200 m long utilising the same types of main charges. As the state armed
group had effective electronic counter-measures (ECM) the NSAG rarely used RCIEDs.
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OPPORTUNITY

Physical link
command wire

Image 75. Physical link command wire shown as a red line

The state armed group had become confident in the use of their jammers and if a route had been
trafficked by civilians then they would believe it to be safe. They did not conduct checks before, or even
after they stopped their vehicles, or pay particular attention to VPs such as main track junctions.

Linked
main
charges

Linked main

charges
Vulnerable
Vulne_rable point
point
Linked
main
charges

Image 76. Linked main charges in the assessed location
where vehicles would stop (or vulnerable point)

THREAT SUMMARY

A command-wire |IED is probably located at the vulnerable point formed by the main track junction. This
may have up to three main charges, probably AXO / UXO HE or HME packed into expended EO carrier
munitions. The possibility of VOIEDs is assessed as very low.
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3.6.5.SCENARIO 5 - RC-ARMED PASSIVE INFRARED IED

Sewage
works

Approach
route

Image 77. Main approach route in relation to a sewage works

SURVEY INFORMATION

The local community reported an explosion affecting a council vehicle trying to access the sewage works.
The explosion resulted in significant localised damage to the council’s vehicle, killing both individuals in
the front of the cab.

An NTS team visits the community and conducts several key informant interviews. The council vehicle
had been recovered by the local police, who reported that there was no large seat of explosion under or
adjacent to the vehicle. Instead, they reported that there was a crater (0.5 m diameter and 0.25 m deep)
on the verge of the route. This would have been approximately 3 m from the vehicle when the explosion
occurred. The vehicle itself was viewed by the NTS team and an entry hole approximately 200 mm in
diameter was observed in the passenger door.

A UAV is used to survey the route which is confirmed as being surfaced in tarmac, and approximately
6 m wide. The reported crater on the verge can be observed and is located just before a speed bump.
There is another speed bump prior to the entry to the sewage works and there is also another tarmac road
entering the sewage works from the other side. No one has entered the sewage works since the NSAG
withdrew from the area.

INTENT
The intent of the NSAG was to defend the sewage works as an area of operational importance. As part of

this defensive plan they needed to maintain their own freedom of movement along the two main routes
in and out of the site.
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CAPABILITY

The NSAG had access to the full spectrum of IEDs, from armoured VBIEDs to time, command and VO
devices. They had been known to use a combination of switches, either as safe-to-arm, or as multiple
firing switches for the same IED. They would carefully match the main charge to the target in order to
achieve the best effect.

OPPORTUNITY
The NSAG needed to maintain ease of access into and out of the site but at the same time needed an
effective explosive obstacle both day and night. The state armed group made use of ECM to mitigate

RCIEDs and there are no aiming markers or suitable firing points to aid an effective command wire attack.

There are, however, lines of sight down the route from the sewage works that would have enabled
VOIEDs to be armed by RC prior to any ECM being effective at jamming signals.

Site of
explosion

Image 78. Site of the explosion between the speed bumps

THREAT SUMMARY

It is likely that the |IED that caused the explosion was an RC-armed VOIED (sensor). It is probable that the
main charge was an EFP located off route in an elevated position on the bund adjacent to the route. It
is probable that the sensor was offset from the main charge. The sensor is probably a passive infrared,
although other sensors cannot be discounted.

It is probable that additional RC-armed VOIEDs (sensors) are located on the other approach route and it is
possible that further devices are located on the same route where the explosion occurred.
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IED main
charge

PIR
sensor

Image 79. The location of the VOIED (sensor) armed by RC

PIR
sensor

Image 80. Image in detail showing the VOIED (sensor) consisting of an EFP main
charge co-located with an RC-arming receiver contained in expanding foam. The PIR
sensor is offset by approximately 3 m so that the EFP hits the cab of the vehicle
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4. LEXICON OF ACRONYMS

ADS
AN
ANAL
AP
APMBC
CHA
CP
CW
ECM
EFP
EO
EOD
EOR
EORE
ERW
GIS
H&L
HE
HMC
HME
IED
IEDD
M
IMAS
IMSMA
JFC
KSA
LMC
MA

MLCA

72 | Lexicon of acronyms

Animal detection system
Ammonium nitrate
Ammonium nitrate & aluminium
Anti-personnel
Anti-Personnel Mine Ban Convention
Confirmed hazardous area
Control point
Command wire (improvised explosive device)
Electronic counter-measure
Explosively formed projectile
Explosive ordnance
Explosive ordnance disposal
Explosive ordnance reconnaissance
Explosive ordnance risk education
Explosive remnants of war
Geographic information system
Hook and line
High explosive(s)
High metal content
Home-made explosive
Improvised explosive device
Improvised explosive device disposal
Information management

International Mine Action Standards

Information Management System for Mine Action

Jet forming cone
Knowledge, skills and attitude
Low metal content
Mine action

Main load carrying area



NEQ

NMAA

NMAS

NSAG

NTS

OJT

PAT

PIR

PPE

PPIED

QA

Qc

(O1\V/IS

RC

RCIED

RF

RHF

ROV

RSP

RX

SHA

SOP

TNMA

TS

X

UAV

UNMAS

VBIED

VO

VOIED

VP

Net explosive quantity
National Mine Action Authority
National Mine Action Standards
Non-state armed group
Non-technical survey
On the job training
Plastic adhesive tape
Passive infrared
Personal protective equipment
Pressure plate improvised explosive device
Quality assurance
Quality control
Quality management system
Radio controlled
Radio controlled improvised explosive device
Radio frequency
Rolled homogenous steel
Remotely operated vehicle
Render safe procedure
Receiver
Suspected hazardous area
Standard operating procedure
Technical Note for Mine Action
Technical survey
Transmission
Unmanned aerial vehicle
United Nations Mine Action Service
Vehicle-borne improvised explosive device
Victim operated
Victim operated improvised explosive device

Vulnerable point
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5. GLOSSARY OF TERMS

Abandoned Explosive Ordnance (AXO0). Explosive ordnance that has not been used during an armed
conflict, that has been left behind or dumped by a party to an armed conflict, and which is no longer
under control of the party that left it behind or dumped it. Abandoned explosive ordnance may or may not
have been primed, fuzed, armed or otherwise prepared for use. [CCW protocol V]. (Source: IMAS 04.10
Second Edition, Amendment 10, February 2019)

Accreditation. The procedure by which a mine action organization is formally recognised as competent
and able to plan, manage and operationally conduct mine action activities safely, effectively and efficiently.
(Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Accreditation body. An organisation, normally an element of the NMAA, responsible for the
management and implementation of the national accreditation system. (Source: IMAS 04.10 Second
Edition, Amendment 10, February 2019)

All reasonable effort. Describes what is considered a minimum acceptable level of effort to identify
and document contaminated areas or to remove the presence or suspicion of explosive ordnance. All
reasonable effort has been applied when the commitment of additional resources is considered to be
unreasonable in relation to the results expected. (Source: IMAS 04.10 Second Edition, Amendment
10, February 2019)

Anti-handling device. A device intended to protect a mine and which is part of, linked to, attached
or placed under the mine and which activates when an attempt is made to tamper with or otherwise
intentionally disturb the mine. [This definition equally applies to improvised mines and IEDs]. (Source:
IMAS 04.10 Second Edition, Amendment 10, February 2019)

Battle Area Clearance (BAC). The systematic and controlled clearance of hazardous areas where the
hazards are known not to include mines. (Source: IMAS 04.10 Second Edition, Amendment 10,
February 2019)

Cancelled area. Cancelled land (m?). A defined area concluded not to contain evidence of explosive
ordnance contamination following the non-technical survey of a SHA/CHA. (Source: IMAS 04.10
Second Edition, Amendment 10, February 2019)

Clearance. /n the context of mine action, the term refers to tasks or actions to ensure the removal and/
or the destruction of all Explosive Ordnance from a specified area to a specified depth or other agreed
parameters as stipulated by the NMAA/Tasking Authority. (Source: IMAS 04.10 Second Edition,
Amendment 10, February 2019)

Cleared area. Cleared land (m?). A defined area cleared through the removal and/or destruction of all
specified Explosive Ordnance hazards to a specified depth. (Source: IMAS 04.10 Second Edition,
Amendment 10, February 2019)

Cleared lane. Safety lane. The generic term for any lane, other than a boundary lane, cleared by a survey
or clearance team to the international standard for cleared land. This may include access lanes outside
the hazardous area or cross/verification lanes inside a hazardous area. (Source: IMAS 04.10 Second
Edition, Amendment 10, February 2019)

Confirmed Hazardous Area (CHA). Refers to an area where the presence of explosive ordnance
contamination has been confirmed on the basis of direct evidence of the presence of Explosive Ordnance.

(Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Control area or point. All points or areas used to control the movements of visitors and staff on a
demining worksite. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)
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Counter IED. C-IED is a government process specifically designed to reduce or eliminate the threat
posed by improvised explosive devices. It is generally framed around three pillars of activity: attacking the
network; defeating the device; preparing the force. Whilst prepare the force and defeat the device may
relate to humanitarian mine action, attack the network does not as this would compromise the neutrality
of the Humanitarian Mine Action community. As such, C-IED cannot be considered Mine Action.
(Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Deflagration. A technical term describing subsonic combustion that usually propagates through thermal
conductivity [hot burning material heats the next layer of cold material and ignites it (AOP 38)]. (Source:
IMAS 04.10 Second Edition, Amendment 10, February 2019)

Demining. Humanitarian demining activities which lead to the removal of Explosive Ordnance hazards,
including technical survey, mapping, clearance, marking, post-clearance documentation, community
mine action liaison and the handover of cleared land. Demining may be carried out by different types
of organisations, such as NGOs, commercial companies, national mine action teams or military units.
Demining may be emergency-based or developmental.

Note: In IMAS standards and guides, explosive ordnance clearance is considered to be just one part
of the demining process.

Note: In IMAS standards and guides, demining is considered to be one component of mine action.

Note: In IMAS standards and guides, the terms demining and humanitarian demining are
interchangeable. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Demining machine. /n the context of mine action, the term refers to ... a unit of mechanical equipment
used in demining operations. (Source: IMAS 04.10 Second Edition, Amendment 10, February
2019)

Demining worksite. Any workplace where demining activities are being undertaken.

Note: Demining worksites include workplaces where survey, clearance and EOD activities are
undertaken including centralised disposal sites used for the destruction of explosive ordnance
identified and removed during clearance operations.

Note: Survey, in relation to a demining worksite includes general survey undertaken to identify mine,
and or ERW hazards and hazardous areas. (Source: IMAS 04.10 Second Edition, Amendment
10, February 2019)

Destroy (destruction) in situ. Blow in situ. The destruction of any item of ordnance by explosives
without moving the item from where it was found, normally by detonating an explosive charge alongside.
(Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Detection. /n the context of humanitarian demining, the term refers to ... the discovery by any means
of the presence of Explosive Ordnance. (Source: IMAS 04.10 Second Edition, Amendment 10,
February 2019)

Effectiveness. /n the context of mine action evaluation, the term refers to ... the extent to which the
intervention’s objectives were achieved, or are expected to be achieved, taking into account their relative
importance. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Efficiency. /n the context of mine action evaluation, the term refers to ... a measure of how economically
resources/inputs (funds, expertise, time, etc.) are converted to results (outputs and outcomes). (Source:
IMAS 04.10 Second Edition, Amendment 10, February 2019)

Electronic Counter-Measures (ECM). The equipment, techniques and specialists available within IEDD
to temporarily inhibit or mitigate the threat posed by RCIEDs. (Source: UN IEDD Standards)

Excavation. Procedures employed in the process of demining whereby ground is removed to detect

or confirm the presence of sub-surface Explosive Ordnance. (Source: IMAS 04.10 Second Edition,
Amendment 10, February 2019)
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Explosively Formed Projectile (EFP). Specially designed main charge configuration incorporating an
explosive charge with a concave metal liner, which by the force of the charge reshapes the plate into a
high velocity metal slug capable of penetrating armor. (Source: UNMAS IED Lexicon)

Note: In some literature an EFP can sometimes be called an explosively formed penetrator, or a self-
forging fragment (SFF).

Explosive Ordnance (EO). Interpreted as encompassing mine action’s response to the following
munitions:

e Mines

e Cluster Munitions

e Unexploded Ordnance

e Abandoned Ordnance

e Booby traps

e Other devices (as defined by CCW APII)

e Improvised Explosive Devices (IEDs)

Note: Improvised Explosive Devices (IEDs) meeting the definition of mines, booby-traps or other
devices fall under the scope of mine action, when their clearance is undertaken for humanitarian
purposes and in areas where active hostilities have ceased. (Source: IMAS 04.10 Second
Edition, Amendment 10, February 2019)

Explosive Ordnance Disposal (EOD). The detection, identification, evaluation, render safe, recovery
and disposal of EO. EOD may be undertaken:

e As a routine part of mine clearance operations, upon discovery of EQ;

e To dispose of ERW discovered outside hazardous areas, (this may be a single item of ERW, or a
larger number inside a specific area); or

e To dispose of EO which has become hazardous by deterioration, damage or attempted
destruction. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Explosive Remnants of War (ERW). Unexploded Ordnance (UXO) and Abandoned Explosive Ordnance
(AXQ). [CCW Protocol V]. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

High risk area. An identifiable area that is typically mined in a Confirmed Hazardous Area, or an area
that is described by a non-technical survey as being more likely to be mined, or contain ERW than others.
(Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Home Made Explosive (HME). A combination of commercially available ingredients combined to create
an explosive substance. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Humanitarian principles. A set of principles that guides humanitarian action, which include the
principles of humanity, neutrality, impartiality and independence.

Note: See IMAS 01.10 (6.2) for more on humanitarian principles in mine action. These principles
are endorsed in UN resolutions 46/182 and 58/114 and considered the foundation for humanitarian
action [UNOCHA]. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Improvised Explosive Device (IED). A device placed or fabricated in an improvised manner
incorporating explosive material, destructive, lethal, noxious, incendiary, pyrotechnic materials or
chemicals designed to destroy, disfigure, distract or harass. They may incorporate military stores, but are
normally devised from non-military components [IATG 01.40:2011].

Note: An IED may meet the definition of a mine, booby trap, and/or other type of explosive ordnance
depending on its construction. These devices may also be referred to as improvised, artisanal, or
locally manufactured mines, booby traps, or other types of explosive ordnance. (Source: IMAS
04.10 Second Edition, Amendment 10, February 2019)

IED Disposal (IEDD). The location, identification, rendering safe and final disposal of IEDs. (Source:
IMAS 04.10 Second Edition, Amendment 10, February 2019)

76 | Glossary of terms



Initiator. Any component that may be used to start a detonation or deflagration. An initiator will be
categorized as either a detonator or an igniter. (Source: UNMAS IED Lexicon)

Inspection. The observation, measurement, examination, testing, evaluation or gauging of one or more
components of a product or service and comparing these with specified requirements to determine
conformity. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Key informants. All men, women and children who have relatively good knowledge on the hazardous
areas in and around their community.

Note: Key informants may include, but are not limited to, community leaders, mine-affected
individuals, schoolteachers, religious leaders etc. (Source: IMAS 04.10 Second Edition,
Amendment 10, February 2019)

Land release. In the context of mine action, the term describes the process of applying “all reasonable
effort” to identify, define, and remove all presence and suspicion of Explosive Ordnance through non-
technical survey, technical survey and/or clearance. The criteria for “all reasonable effort” shall be defined
by the NMAA. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Main Charge. The explosive charge which is provided to accomplish the end result in a munition.
Examples for end results are: bursting a casing to provide blast and fragmentation; splitting a canister to
dispense sub-munitions, or producing other effects for which it may be designed. (Source: UNMAS IED
Lexicon)

Main Charge Configuration. The arrangement or design of the main charge and other materials (usually
metal) to create an effective weapon to attack personnel, vehicles, or structures. (Source: UNMAS IED
lexicon)

Marking. Emplacement of a measure or combination of measures to identify the position of a hazard or
the boundary of a hazardous area. This may include the use of signs, paint marks etc, or the erection of
physical barriers. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Marking system. An agreed convention for the marking of hazards or hazardous areas. (Source: IMAS
04.10 Second Edition, Amendment 10, February 2019)

Mechanical demining operations. Refers to the use of machines in demining operations and may
involve a single machine employing one mechanical tool, a single machine employing a variety of
tools or a number of machines employing a variety of tools. (Source: IMAS 04.10 Second Edition,
Amendment 10, February 2019)

Mechanical tools. The working component(s) attached to a machine, such as flails, tillers, sifters, rollers,
excavators, ploughs, magnets etc. A single machine may utilise a number of different tools, which may
be fixed or interchangeable. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Mine action (MA). Activities which aim to reduce the social, economic and environmental impact of
mines, and ERW including unexploded sub-munitions.

Note: Mine action is not just about demining; it is also about people and societies, and how they
are affected by landmines and ERW contamination. The objective of mine action is to reduce the
risk from landmines and ERW to a level where people can live safely; in which economic, social
and health development can occur free from the constraints imposed by landmine and ERW
contamination, and in which the victims' different needs can be addressed. Mine action comprises
five complementary groups of activities:

a. Mine Risk Education (MRE);
b. Humanitarian demining, i.e. mine and ERW survey, mapping, marking and clearance;

c. Victim assistance, including rehabilitation and reintegration;

o

. Stockpile destruction; and

(0]

. Advocacy against the use of anti-personnel mines.

Glossary of terms | 77



Note: A number of other enabling activities are required to support these five components of
mine action, including: assessment and planning, the mobilisation and prioritisation of resources,
information management, human skills development and management training, QM and the
application of effective, appropriate and safe equipment. (Source: IMAS 04.10 Second Edition,
Amendment 10, February 2019)

Mine action organisation. Refers to any organisation (government, military, commercial or NGO/civil
society) responsible for implementing mine action projects or tasks. The mine action organisation may
be a prime contractor, subcontractor, consultant or agent. (Source: IMAS 04.10 Second Edition,
Amendment 10, February 2019)

Monitoring. Refers to a continuing function that uses systematic collection of data on specified
indicators to provide management and the main stakeholders of an on-going project, programme or
policy with indications of the extent of progress and achievement of objectives, and progress in the use
of allocated funds. [OECD/DAC]. (Source: IMAS 04.10 Second Edition, Amendment 10, February
2019)

Munroe Effect. A focusing of blast energy caused by a hollow or void cut into the surface of an
explosive. (Source: UNMAS IED Lexicon)

National Mine Action Authority (NMAA). The government entity, often an inter-ministerial committee,
in a mine-affected country charged with the responsibility for the regulation, management and
coordination of mine action.

Note: In the absence of a NMAA, it may be necessary and appropriate for the UN, or some other
recognised international body, to assume some or all of the responsibilities, and fulfil some or all
the functions, of a MAC or, less frequently, an NMAA. (Source: IMAS 04.10 Second Edition,
Amendment 10, February 2019)

Non-permissive environment. In the context of humanitarian mine action: an operational area during a
specified time period where there is a humanitarian need, where access is not possible, or where consent
is not provided by relevant stakeholders, preventing mine action activities to take place according to the
humanitarian principles and within the framework of International Humanitarian Law. (opp. Permissive
environment). (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Non-Technical Survey (NTS). Refers to the collection and analysis of data, without the use of technical
interventions, about the presence, type, distribution and surrounding environment of explosive ordnance
contamination, in order to define better where explosive ordnance contamination is present, and where it
is not, and to support land release prioritisation and decision-making processes through the provision of
evidence. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Omni-directional Effect. An aspect of main charge configuration where the explosion expands in all
directions. (Source: UNMAS IED Lexicon)

Outcome. /n the context of mine action evaluation, the term refers to ... the likely or achieved short-term
and medium-term effects of an intervention’s outputs. Outcomes are related to the ‘effectiveness’ of an
intervention. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Output. /n the context of mine action evaluation, the term refers to ... the products, capital goods and
services which result from a mine action intervention. Outputs may also include changes resulting from
the intervention which are relevant to the achievement of outcomes (such as the development of local
capacities). (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Passive Infrared (PIR). A switch that detects movement of a heat source. When the change in ambient
temperature is detected, the sensor acts as a trigger to function the IED. (Source: UNMAS IED Lexicon)
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Permissive environment. In the context of humanitarian mine action: an operational area during a
specified time period where there is a humanitarian need, where access remains possible, and where
consent is provided by relevant stakeholders, allowing mine action activities to take place according
to the humanitarian principles and within the framework of international humanitarian law. (opp. Non-
permissive environment)

Note: Reference can be made to IMAS 01.10: 6.2 Humanitarian Principles: In its response to
explosive ordnance, mine action is first and foremost a humanitarian concern. Framing of the
standards and their application as part of any humanitarian response shall reflect the fundamental
humanitarian principles of humanity, impartiality, neutrality and independence. (Source: IMAS
04.10 Second Edition, Amendment 10, February 2019)

Person Borne IED (PBIED). An IED worn, carried, or housed by a person, either willingly or unwillingly.
(Source: UNMAS IED Lexicon)

Personal Protective Equipment (PPE). All equipment and clothing designed to provide protection,
which is intended to be worn or held by an employee at work and which protects him/her against one
or more risks to his/her safety or health. (Source: IMAS 04.10 Second Edition, Amendment 10,
February 2019)

Platter charge. The use of an explosive to propel a metal plate toward a target in a manner where the
plate remains intact. (Source: UNMAS IED Lexicon)

Plunger. A switch utilizing a shaft, like that found in a syringe, where application of pressure on the head
of the device will force the shaft downward, functioning the IED. (Source: UNMAS IED Lexicon)

Power source. A device that either stores or releases electrical or mechanical energy. The key elements
of information about a power source are its type and source, number of batteries and their configuration
(series or parallel), its voltage (if electrical) and how it is connected to close an IED switch. (Source:
UNMAS IED Lexicon)

Pressure. A switch designed to function when pressure is applied in a predetermined direction (plate,
tube, plunger, crush wire). (Source: UNMAS IED Lexicon)

Pressure Release. A switch for activating the device that occurs as a result of reductions in pressure.
(Source: UNMAS IED Lexicon)

Pull. A switch that functions when a person applies tension to a firing mechanism — such as pulling
a spring. The tension causes an action that releases a firing pin or activates an electrical or electronic
switch. (Source: UNMAS IED Lexicon)

Quality Assurance (QA). Part of QM focused on providing confidence that quality requirements will be
fulfilled. [ISO 9000:2000]

Note: The purpose of QA in humanitarian demining is to confirm that management practices and
operational procedures for demining are appropriate, are being applied, and will achieve the stated
requirement in a safe, effective and efficient manner. Internal QA will be conducted by demining
organisations themselves, but external inspections by an external monitoring body should also be
conducted. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Quality Control (QC). Part of QM focused on fulfilling quality requirements. [ISO 9000:2000]

Note: QC relates to the inspection of a finished product. In the case of humanitarian demining, the
‘product’ is safe cleared land. (Source: IMAS 04.10 Second Edition, Amendment 10, February
2019)

Quality Management (QM). Coordinated activities to direct and control an organisation with regard to
quality. [ISO 9000:2000]. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)
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Radio Controlled IED (RCIED). A switch initiated electronically by wireless means consisting of a
transmitter/receiver. (Source: UNMAS IED Lexicon)

Note: The term ‘remote’ controlled IED is sometimes used. In either case the definition refers to the
use of the electromagnetic spectrum to initiate an IED.

Reduced land (m?). A defined area concluded not to contain evidence of explosive ordnance
contamination following the technical survey of a SHA/CHA. (Source: IMAS 04.10 Second Edition,
Amendment 10, February 2019)

Relevance. /n the context of mine action evaluation, the term refers to ... the extent to which the objectives
of a project, programme or policy are consistent with beneficiary requirements, country needs, global
priorities, and donor policies. (Source: IMAS 04.10 Second Edition, Amendment 10, February
2019)

Remote action. Positive actions that can be carried out without the need for an EOD operator to leave
the EOD Control Point (CP) and approach suspected EO. (Source: IMAS 04.10 Second Edition,
Amendment 10, February 2019)

Render Safe Procedure (RSP). The application of EOD methods and tools on EO to interrupt functions
or separate components to prevent an unacceptable detonation.

Note: The term permanent neutralisation is sometimes used interchangeably here.

Note: EO is said to be “neutralised” when it has been rendered, by external means, incapable of
firing on passage of a target, although it may remain dangerous to handle. (Source: IMAS 04.10
Second Edition, Amendment 10, February 2019)

Risk assessment. Overall process comprising a risk analysis and a risk evaluation. [ISO Guide
51:1999(E)]. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Safe waiting period. Waiting times which an operator must allow to elapse prior to making a manual
approach, including approaches after conducting remote or semi-remote positive actions.

Note: The term “soak time” is sometimes used interchangeably here. (Source: IMAS 04.10
Second Edition, Amendment 10, February 2019)

Search. An activity used to find EO to specified parameters through the application of appropriate
methods and procedures.

Note: This is not an IMAS 04.10 referenced term but developed to provide consistency in the use of
the term “search’ in this guide.

Secondary fragmentation. In an explosive event, fragmentation which was not originally part of the
explosive ordnance. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)

Semi-remote action. Positive actions that require the EOD operator to leave the EOD Control Point (CP)
and approach the immediate vicinity of the EO in order to place an EOD tool which is then operated/
activated remotely once the EOD operator has returned to the CP. (Source: IMAS 04.10 Second
Edition, Amendment 10, February 2019)

Sensor. A switch used to detect change in heat, light, movement, vibration, electromagnetic frequency,
sound or magnetic field. (Source: UNMAS IED Lexicon)

Shaped Charge. A main charge configuration incorporating explosives shaped so as to concentrate
explosive force utilizing the Munroe Effect in a particular direction in order to cut or penetrate. (Source:
UNMAS IED Lexicon)

Specified area. /n the context of humanitarian demining, the term refers to ... that area for which mine or

ERW clearance activity has been contracted or agreed, as determined by the NMAA or an organisation
acting on its behalf. (Source: IMAS 04.10 Second Edition, Amendment 10, February 2019)
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Specified depth. /n the context of humanitarian demining, the term refers to ... the depth to which a
specified area is contracted or agreed to be cleared of mine and ERW hazards, as determined by the
NMAA or an organisation acting on its behalf. (Source: IMAS 04.10 Second Edition, Amendment
10, February 2019)

Standard Operating Procedures (SOPs). Instructions which define the preferred or currently
established method of conducting an operational task or activity.

Note: Their purpose is to promote recognisable and measurable degrees of discipline, uniformity,
consistency and commonality within an organisation, with the aim of improving operational
effectiveness and safety. SOPs should reflect local requirements and circumstances. (Source:
IMAS 04.10 Second Edition, Amendment 10, February 2019)

Suspected Hazardous Area (SHA). An area where there is reasonable suspicion of explosive ordnance
contamination on the basis of indirect evidence of the presence of mines/ERW. (Source: IMAS 04.10
Second Edition, Amendment 10, February 2019)

Switch. A device for making, breaking, or changing a connection in an IED. A single switch can have
multiple functions (i.e. arming and firing). (Source: UNMAS IED Lexicon)

Tension. A switch that functions when tension is applied to a firing mechanism — such as pulling a trip
wire. The tension causes an action that releasing a firing pin or activates an electrical or electronic switch.
(Source: UNMAS IED Lexicon)

Time. A type of switch that functions after a period of time. (Source: IMAS 04.10 Second Edition,
Amendment 10, February 2019)

Unexploded Ordnance (UXO). Explosive ordnance that has been primed, fuzed, armed or otherwise
prepared for use or used. It may have been fired, dropped, launched or projected yet remains unexploded
either through malfunction or design or for any other reason. (Source: IMAS 04.10 Second Edition,
Amendment 10, February 2019)

Victim Operated. A type of switch designed to be initiated by a victim’'s presence, proximity, contact or

activity causing a device to function that may injure or kill one or more persons. (Source: IMAS 04.10
Second Edition, Amendment 10, February 2019)
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CHAPTER 2

SEARCH



1.INTRODUCTION

This chapter provides International Mine Action Standards (IMAS) compliant guidance for mine action
(MA) organisations planning and conducting improvised explosive device (IED) search operations. It
describes good practice related to search principles, staff safety, threat assessment, operational planning,
search techniques and procedures, staff training, reporting and information management. This guidance
can be applied to rural, peri-urban or urban environments that are contaminated with |IEDs and other
explosive ordnance (EO). There is a deliberate focus on urban areas and buildings in order to assist the
MA sector with this specific challenge.

In this guide the term ‘search’ refers to:

An activity used to confirm or discount the presence of EO to specified parameters through the
application of appropriate methods and procedures.’

This chapter describes search as one activity which is part of a broader process that is applied to achieve
“all reasonable effort”. Search can be conducted in any type of space (e.g. open areas, roads, buildings,
etc.) in order to provide the required level of confidence that it is safe from IEDs.

This chapter has been developed based on the norms that are in practice during MA operations in IED-
contaminated environments and where traditional demining methods and procedures have been adapted
to account for this specific threat. Although it focuses on abandoned or failed |IEDs in a post-conflict
context, much of it can be applied to the finding of other types of EO using manual search techniques
and procedures.

1.1.SCOPE

This chapter focuses on finding IEDs through the application of manual search techniques and
procedures. It explains common challenges and problems faced during IED search activities and outlines
potential options for these to be mitigated and overcome. It is intended to be applicable to a variety of
contexts. This is achieved through a principles-based approach to assist National Mine Action Authorities
(NMAAs) developing National Mine Action Standards (NMAS) and conducting monitoring of operations
in the field. It will also assist MA operators developing global and programme-specific standard operating
procedures (SOPs) and staff training that are pertinent to their operations.

Mine action organisations are increasingly working in areas that are only recently post conflict with little
to no community return. They may also be tasked directly to a specific building or area, especially if it is
critical in providing support to the local population and enabling sustainable rehabilitation / reoccupation.
These challenges, combined with potentially concealed IEDs, mean that it is often safer and more
efficient to deploy a technical team that will carry out the initial survey and may move straight to technical
survey or clearance if feasible. The processes and documents are focused on this way of operating, as
non-technical survey (NTS), technical survey (TS) and clearance are already well established as separate
defined phases in current guidance, but the contents of this guide can be easily adapted to support any
|ED clearance operations.

This chapter does not provide detailed guidance on the use of mechanical demining machines or animal
detection systems (ADS) in IED threat environments.

1 This is not an IMAS 04.10 referenced term but developed to provide consistency in the use of the term ‘search’ in this guide and its use in
other IMAS.
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1.2. GENERAL SEARCH PRINCIPLES

The following eight principles are specified in IMAS 09.13 Building Clearance but can be applied to other
types of space being searched for IEDs. The principles are explained in relation to IED contamination in an
operational context.

PRINCIPLE 1
An EO threat assessment based on all available evidence gained from survey and technical
interventions should be developed and continually reviewed.

Threat assessment is the primary means by which to make evidence-informed decisions during MA
operations involving IEDs. All available information sources should be investigated throughout the entire
course of an operation; from the initial survey to the final handover. If this does not happen, safety may be
compromised and opportunities to enhance efficiency may be lost.

HINT. The trigger for reviewing a threat assessment is a change in the
information that was used to make the previous threat summary.

For example, at the commencement of operations it may not be possible to discount the threat of
tripwires. As operations progress, new information may emerge that can be analysed and used as
evidence to discount this threat, enabling the search procedures to be modified and efficiency increased.
This modification could change the search procedure by removing the use of a tripwire feeler as a tool, to
enhance visual detection of a tripwire.

Image 1. Conducting ‘tripwire feeling’ in a complex environment to enhance
visible detection. This procedure should be specified in the clearance plan
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PRINCIPLE 2

Building clearance should be executed in accordance with an approved clearance plan. This
plan should include control measures to account for the threat assessment being updated as
more evidence on the EO contamination is obtained.

This principle is applicable to searching for IEDs in any environment. A clearance plan that outlines how
different activities (e.g. non-technical survey, search, improvised explosive device disposal (IEDD) and
information management) will be used together, can help achieve “all reasonable effort”. It also enables
controls to be specified in how to deal with changes, such as alterations in search procedures based
on new evidence. The clearance plan will likely combine set procedures, detailed in an MA operator’s
operational SOPs, with different combinations selected based on the threat assessment.

Image 2. Hazard marking may be important evidence used in the
development of a threat assessment-informed clearance plan
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PRINCIPLE 3

If the threat assessment cannot confidently discount victim operated EO then appropriate
procedures should be used as mitigation.

Appropriate procedures should be matched to both the threat and the environment. This is built on MA's
significant experience of clearing anti-personnel mines and means that there must be confidence that the
procedures and tools are suitable to find any EO that has been assessed as being present.

For example, there is no point specifying that a metal detector must be used inside a concrete building, or
that a tripwire feeler must be used if there is no threat of tripwires.

Image 3. In this example the threat of tripwires has been discounted and the
searcher is only using a metal detector to search for subsurface IEDs
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PRINCIPLE 4
Safe separation between individual searchers and search teams should be applied to minimise

casualties in the event of an unintended detonation.

This is appropriate to all environments. It can be particularly challenging in large multi- floored buildings
where it is not practical to be cleared by just one person.

Consideration should also be given to structural failure occurring in the event of an un-planned explosion
and how to minimise the severity of such an event on individuals and teams.

Image 4. A cutaway image of a task involving a multistorey building

PRINCIPLE 5
Appropriate personal protective equipment (PPE) commensurate with the threat assessment

should be worn.

PPE reduces the consequences (or impacts) of an accident when one occurs and therefore should be
seen as a final form of mitigation and is not a replacement for good procedures. IMAS 10.20 Demining
worksite safety and IMAS 10.30 Personal Protective Equipment - PPE should be followed and both
explosive and non-explosive hazards considered. How PPE integrates with equipment, human factors and
the environment are all issues that should be taken into account.
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Image 5. Note that the searcher conducting visual search here is not protected
at the side or rear from the rebounding of fragmentation in an enclosed
environment. His head is also exposed to falling debris and fragmentation
should there be an unintended detonation somewhere else in the building

Image 6. Note the improvement in the PPE for the body and head. The visor
has been lifted temporarily to aid visual detection; before conducting any
further action, including tripwire feeling, the visor will be closed

90 | Introduction



PRINCIPLE 6
Assessment of structural integrity of the building should be carried out prior to entry.

MA organisations should have mechanisms in place to assess buildings prior to staff entering them.
These should be specified in NMAS and SOPs that are guided by IMAS 07.14 Risk Management in
Mine Action having assessed the nature of the damage and the construction type of the building. The
question of whether the building is salvageable and requires manual search, or is too unstable and will be
demolished, should be established prior to survey or clearance by MA organisations.

Damaged E)alzna%er
supporting ro%F:
structure

Image 7. This image shows indicators such as the damage to the upper
floor and supporting structure - questionable structural integrity?

PRINCIPLE 7
If there is a suspicion that non-explosive hazards are present, personnel should be appropriately
trained and equipped for these hazards.

Different environments will present different non-explosive hazards that can pose a risk to MA staff.
These should be identified and mitigated, even if the only action taken is that they are avoided completely
until suitable resources and trained staff become available; this may require the assistance of a subject
matter specialist in the planning stages, such as an electrical engineer for large electrical infrastructures.
Examples include toxic industrial chemicals, biological hazards, confined spaces, unstable structures (see
Image 7) and working at height (see Image 8).
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Image 8. A member of MA staff identifying a working at height hazard

PRINCIPLE 8
Building clearance should only be conducted in appropriate light levels. If these do not exist
naturally, then artificial light sources should be used.

Visual detection is one of the primary techniques to identify IEDs in any environment and is of particular
use inside buildings. Low light levels will significantly hinder a searcher’s ability to visually identify
|IEDs. Both general and focused sources of lighting should be used to enhance natural light levels when
required.
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Image 9. A searcher using a handheld torch to aid visual
observation of a room with lower light levels

1.3.1IED CLEARANCE PARAMETERS

Historically, MA clearance was defined in IMAS 04.10 as:

“... in the context of mine action, the term refers to tasks or actions to ensure the removal and/
or the destruction of all mine and ERW hazards from a specified area to a specified depth”.

Although specifying depth for certain spaces contaminated by IEDs remains extremely pertinent,
additional clearance parameters need to be set in order for there to be confidence that the space is safe.

In 2018 this was revised and clearance is now defined in IMAS 04.10 as:

“... in the context of mine action, the term refers to tasks or actions to ensure the removal and/
or the destruction of all Explosive Ordnance from a specified area to a specified depth or other
agreed parameters as stipulated by the NMAA/Tasking Authority”.

This new 2018 definition of clearance can be more effectively applied to urban areas that frequently
incorporate different types of ‘area’ in one MA task site. It means that specific parameters for clearance
other than depth can be set, with suitable quality management checks and inspections put in place to
ensure they are met during clearance and subsequent reporting.

Having this ability to specify parameters other than just depth is used in IMAS 09.13 Building Clearance
with the statement that: “A building shall be accepted as “cleared” when the MA organisation has
ensured that all structural surfaces, loose items and household fittings are free from EO.” Image 10
illustrates why this is important:
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Image 10 shows an urban environment that contains multiple types of ‘space’. In addition to open
ground, which is soft enough to easily dig in and conceal an IED, there are access routes and buildings.
A building’s structural surfaces can be constructed using a multitude of methods and materials (e.qg. tiles,
wood, concrete, and brick), contain many loose items (furniture, appliances, debris) and can contain
different types of household fixings (e.g. suspended ceilings, electrical wiring). Access routes may also
be surfaced with different materials such as compacted soil / gravel, tarmac or concrete. All these factors
will influence the opportunity that an armed group has to conceal / emplace IEDs in these urban spaces

Image 10. Image showing a three-dimensional urban space
contaminated with explosive ordnance

and in turn affect the equipment and procedures required to search for them.

1.4. WORKSITE SAFETY

MA has always encountered hazards that may present risks to safety other than those associated directly
with EO. The scale of these hazards in urban environments can be severe with the associated risks

frequently including the following:
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Large-scale bulk fuel storage, hazardous industrial chemicals, biological hazards and electricity
supplies;

Hazardous worksite activities such as working at height when a fall would result in injury, or
difficult access and egress for emergency and non-emergency personnel in the event of an
accident;

Factors causing lack of oxygen or an increase in toxic substances, commonly found in confined
spaces;

Significant amounts of debris caused by building collapse, construction works, refuse or waste;

Unavoidably high personnel numbers resulting in worksite control challenges and potential
security concerns;

Suitable access and exit points for general work and casualty evacuation in the event of a
detonation within a building.




Image 11. Image highlighting non-explosive hazards

1.4.1. GENERAL SAFETY MANAGEMENT DURING IED
SEARCH OPERATIONS

Searching for IEDs, especially in urban environments, is a challenging task due to three specific factors:
the nature of the explosive contamination, the frequency of encounters with non-explosive hazards,
and the injurious nature of these non-explosive hazards. The NMAA should use IMAS 10.10 Safety &
occupational health - General requirements as guidance in the development of associated NMAS.
If these NMAS do not exist, then MA organisations should use this IMAS to inform SOPs. Failing to
properly manage these risks in the execution of IED search activities will likely adversely affect the safety,
effectiveness and efficiency of operations.

A key challenge for MA organisations operating in urban areas contaminated by IEDs will be the
assessment of structural integrity. A risk management approach in accordance with IMAS 07.14 Risk
Management in Mine Action is key, with the approaches outlined in this IMAS also commonly applied in
other industries. Consideration should be given to:

e Use of tools to ensure hazards that pose a risk are identified;
e Controlling identified risks;
e Allocating responsibilities on worksite safety;

e Ensuring that “all reasonable effort” is made so that personnel working in a safe environment
have appropriate equipment, such as PPE, including that required for non-explosive hazards;

e Ensuring all personnel have the relevant safety information required for their role and position;
e Ensuring all personnel are correctly trained and qualified for their role and assessed hazards;

e Ensuring that substances hazardous to health are stored and used correctly;

e Providing an uninhibited forum to discuss safety issues;

e Providing a means of recording accidents and incidents;

e Developing applicable emergency procedures;

e Conducting regular quality assurance (QA) checks to ensure that working conditions are as safe
as possible.
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Identifying and controlling risks in a worksite with hazardous conditions is critical to underpin the safety of
operations. Using a risk assessment process is the recommended course of action since such assessment
has a proven track record in many hazardous and high-pressure industries. The process normally consists of:

IDENTIEYING RISKS Not to -be confulsed Wlth _threat assessment, this is a survey of the worksite noting any
potential worksite conditions that may be hazardous.

IDENTIFYING WHO IS This step identifies whether the hazard is applicable to the workforce and / or third
AT RISK parties such as the local community.

Analysing the probability and the consequences (impact) of the risk against a
specified tolerance level. If the risk level is outside of tolerance, then mitigating
ANALYSING AND . . . S .
actions to reduce it to a tolerable level should be applied. This will involve a hierarchy
MITIGATING THE RISK . . . . . . ; :
of actions, from avoiding or removing the risk, to reducing the risk with active control

measures.
RECORDING AND o :
BRIEFING The findings and corresponding control measures.
REVIEWING ON A It is recommended that risk assessments are regularly reviewed, and personnel
TIMELY BASIS briefed on changes.

The MA sector has always faced a challenge in surveying and clearing EO from buildings in rural areas
and populated urban centres, including those in Afghanistan, Palestine and the Balkan states. However,
the increasing use of explosive weapons in population centres since the beginning of the 21st century
has driven a change, especially when combined with the scale and speed in the movement of vulnerable
people to and from heavily contaminated urban areas. This has reinforced an already established need
for MA to ensure activities are conducted safely, efficiently and effectively to facilitate rehabilitation, and
ultimately the safe return of communities.

MA organisations face several key problems when attempting to conduct clearance and survey in urban
areas.

1.4.2. PROBLEM: CALCULATING WORKING / SEPARATION
DISTANCES

Speculative range
of blast effect

Speculative range of
fragmentation effect

Image 12. Explosion occurring in a built-up area. The red crosses indicate
the buildings directly affected by primary and secondary fragmentation and
blast effects of the explosion. The concentric circles represent the predicted

distance of blast and fragmentation effects if unhindered by buildings
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Safe working and separation distances between active search operations, the task site contact point (CP)
and the local population need to take into account the net explosive quantity of IEDs that are assessed as
likely to be present. This separation provides mitigation in the event that an unplanned explosion occurs
and is normally calculated with the use of IMAS Technical Note 10.20/01 Estimation of Explosion Danger
areas.

In an urban area additional factors can increase or decrease the risk to personnel in the event of an
unplanned explosion. These include:

Channelling of an explosive blast pressure wave between structures, walls and
through windows and doors could focus its energy in specific directions.

INCREASED RISK Secondary hazards such as fuel, gas, electricity supply and toxic chemicals that are
FACTORS abundant in an urban area may enhance the effects of an explosive blast, or affect
the safety distance itself.

Secondary fragmentation from buildings and structural failure.
Channelling of an explosive blast pressure wave between structures, walls and
through windows and doors could divert its energy.

Safety distances of explosives have been assessed against the power of TNT.
Home-made explosives (HME) may have a reduced relative effectiveness factor
compared with most military and commmercial grade explosives and this should be

DECREASED RISK considered when assessing IED safety distances. Consideration should be given to
FACTORS the level of confidence related to the HME type that is present and the worst-case
scenario.

Walls and pre-existing structures (including specifically constructed blast mitigation
protective works) occur regularly in urban environments and can significantly reduce
the risk of high velocity primary fragmentation being projected from an explosive
blast in the same way protective works do.

IMAS 09.13 Building Clearance provides the following guidance on how this risk to personnel can be
mitigated:

The task must be planned and executed to reduce the potential number of
casualties to a minimum should an unplanned explosion or structural failure occur.
When conducting search within the confines of a building, the three-dimensional
environment, along with the building’s construction type, should be considered.

If there is a threat of victim operated IEDs (VOIEDSs) there should never be more

than one searcher per room, and it is further recommended that a separation of two
interior walls / floors between searchers is maintained. This is detailed in IMAS 09.13
Building Clearance.

There should never be a searcher in a room directly above or below another.

At their basic level, safety distances are spherical. Current IMAS provide guidance

MITIGATION that enables MA organisations to reduce working and separation distances based
on mitigation. This could include both pre-existing structures and specifically
constructed protective works.

Consideration should be given to how the energy of a pressure wave will alter inside
buildings and urban environments. Channelling between structures, walls and
through windows and doors will mean it may be possible to reduce a safety distance
in one direction but increase it in another direction where it is channelled.

Expert advice should be obtained when secondary hazards are identified (fuel, gas,
electrical supply and toxic chemicals) that may enhance the effects of an explosion.
This may involve liaison with the NMAA, other implementing partners, as well as local
services such as fire and emergency rescue.
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1.4.3.PROBLEM: LOCAL COMMUNITY SAFETY IN URBAN
ENVIRONMENTS

In urban environments, MA organisations may be required to operate in close proximity to the affected
community. These communities will likely be in a state of flux, with people returning to their homes and
starting to rebuild their lives. Such is the motivation to return home that these communities are often
prepared to take considerable risks in the process. This needs to be taken into account when urban MA
survey and clearance operations are planned. For example, local communities have been known to remove
explosive contamination from their properties to areas that have already been cleared by MA organisations.

Community engagement is one of the primary means to mitigate this risk and should be started at the
earliest opportunity. This engagement should use effective communication channels with the affected
community at risk and go some way towards developing risk-reduction strategies. On a task site level,
good communication with local inhabitants and multi-agency liaison with local authorities has benefitted
the information collection process as well as streamlining the task site cordon and control aspects. This
can be supported by other activities such as EO risk education for the affected communities.

Key to community engagement is the use of community liaison officers, however all staff should be aware
and trained in its importance.

A HINT. As with all MA operations, community engagement should be
conducted using approaches that build confidence and ensure that no gender,

ethnic, religious or tribal group is marginalised. MA organisations should be
aware that densely populated urban environments can be comprised of a
multitude of diverse communities that all identify by different ethnicities and
/ or religions. Key qualities that an organisation should look for in staff are
an interest and concern for the local community and an appropriate level of
empathy. Specific training to enhance knowledge, skills and attitudes should
then be provided by the MA organisation.

1.4.4.PROBLEM: SUITABLE LIGHT FOR IED BUILDING
SEARCH

The majority of IED search technigues requires the ability to conduct detailed visual observations. This
includes both manual search techniques, and search techniques using optics and cameras. By studying
the environment and taking into account the IED threat assessment, vital information can be gained on
potential indicators and signs of IED emplacement, as well as other EO and non-explosive hazards.

WARNING. IED search inside buildings can only be conducted accurately and
safely when light levels are appropriate.

SOLUTION

A minimum of two light sources should be provided if the natural light levels hinder visual observation of
IED signs and indicators. This will allow light from at least two angles to assist in the visual identification
of EO and indicators, and provide safe exiting of the building should one light source fail. At least one
light source should be handheld enabling it to be focused in a precise direction. It is recommended that
the other light source be mounted on the ground or on a tripod, usually allowing for a more powerful light
source to be used. This will enable the light source to be used when the searcher needs both hands to
conduct other technigues and procedures.

WARNING. Light sensitive sensors have been used as switches in IEDs but
this is uncommon. An MA threat assessment should consider an armed
group’s capability and opportunity to use light sensitive devices.
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Image 13. Conducting visual search in an open space containing industrial machines.
Note that the visor has been lifted temporarily to increase the effectiveness of visual
observation prior to conducting any interaction such as using a tripwire feeler

1.4.5.PROBLEM: COMMUNICATIONS

Good communications on a large urban MA worksite are essential for safe operations. It is not normally
possible for a searcher to have a communications device on their person. This is due to interoperability
issues with search equipment and applying a suitable separation distance between the transmitter and
any electrical initiators (detonators) that may be present in IEDs. Nonetheless, control is paramount and
there is only so much value that a thorough brief can provide prior to beginning operations.

Deminer / searcher

Observer

Image 14. Observing a deminer / searcher in a complex environment.
Note that a safe separation distance is still maintained
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SOLUTION

The use of a suitably protected and equipped second person, positioned at a vantage point from where
he / she may observe the searcher’s actions. This second person’s position must take into account the
effect of an unintended detonation on buildings or structures. This person should be sited at the minimum
safe distance stated in NMAS / SOPs and should maintain verbal communications with the searcher.
These communications can be relayed from the searcher to the section or team leader in order to control
progress and seek guidance.

Linked to communications, marking systems should be appropriate to the environment and provide clear
visual communication of where is safe or unsafe. Markers may initially be painted wooden blocks or
stones to temporarily mark progression, which are then periodically enhanced with coloured flags, larger
painted blocks or upright sandbags.

WARNING. An unplanned detonation will probably remove or displace some
markings in this environment, potentially hindering casualty extraction and
incident management.

To counter this scenario, it is recommended that search teams remain aware of progression at the site,
not just their working area but where all staff members are located across the task site. This should be
conducted formally at the start and end of the works, including site familiarisation walks to physically
show staff where teams are working.

1.4.6.PROBLEM: SUPERVISION

Management of risks on a demining worksite include effective supervision and control of tasks being
conducted, and this can be easier to implement in open areas or where the required working distance
can be applied, while keeping staff in view. In buildings, team leaders and other supervisory staff may
often have to place themselves within the danger area to observe personnel. This is not only to comply
with quality management requirements for conduct of the task but also includes the health and safety of
site personnel.

SOLUTION

Supervisors should still carry out these checks but keep time to a minimum and leave the danger area
once the following have been established:

e Has there been a change to the environment affecting the searcher’s health or ability to work e.g.
low light levels, excessive dust from the search activity?

e |Is the correct PPE available and being worn correctly?
e Are the procedures and equipment being employed correctly?
e |s the area marked correctly?

e |Is the searcher in good health and able to continue working?

There is an element of confidence required that staff continue to conduct their tasks correctly while
unobserved. This confidence could also be gained through greater time allocated to initial training or only
allowing personnel to work for periods unobserved after their competence has been proven and recorded
on observed tasks.
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1.5. MANAGEMENT OF NON-EXPLOSIVE HAZARDS

Image 15. Hazards in this image include bulk fuel, high voltage power and an enclosed water
tank. Note that the operator’s visor has been temporary lifted to aid in visual observation

The frequency and complexity of non-explosive hazards in an urban environment pose significant
challenges to an MA organisation. Considering the situation shown in Image 15, if the threat assessment
specifies a need to search the electrical boxes, then the clearance plan would need to specify which
procedures in the organisation’s SOPs would be applied. Other hazards that need to be considered are
the following:

e Questionable structural integrity of buildings;

e Chemicals and substances, domestic or industrial, that are hazardous to health may be present
and not in a controlled state;

e Spaces in the worksite that are hazardous environments and pose additional risks due to their
construction. These are generally referred to as ‘confined spaces’;

e Areas of the worksite at height, where risks can arise from lack of fall protection, and fragile
surfaces. These areas are generally referred to as ‘working at height’;

e Infrastructure and bulk substances that may enhance the effect of planned or un-planned
explosions or cause additional hazardous environments if damaged by explosions. These are
generally referred to as ‘secondary hazards’ and may consist of bulk fuel, gas and chemical
storage or electricity supply.
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Image 16. Showing the manual clearance of rubble in a multi-
hazard (explosive and non-explosive) environment

WHAT HAPPENS IF HAZARDS ARE NOT MIANAGED?

o Misidentification of additional hazards can lead to MA organisations taking unknown or
unnecessary risks. It can also mean that they grade the hazard with a severity that is not
proportional to the risk, hindering operations from being conducted.

e An inappropriate approach to managing additional hazards can lead to fundamental breaches of
an MA organisation’s duty of care to their staff, with potential reputational and legal consequences
in the event of an accident.

Desktop and non-technical survey should be used to gain information on task sites prior to intrusive
search operations being conducted.

Four additional hazards frequently faced by MA organisations are reviewed below.

1.5.1. STRUCTURAL INTEGRITY

An urban area that has been subjected to high-intensity conflict will have extensively damaged buildings
and structures due to the use of explosive weapons such as artillery barrages, large air-dropped bombs
and |EDs.

Cognitive bias, as explained in IMAS 07.14 Risk Management in Mine Action, can hamper decision-
making when assessing structural integrity. It is recommended that construction and engineering
specialists from the development sector such as United Nations Development Programme (UNDP) are
involved in the management of structural risks. This does not mean they need to visit every site but
potentially approved guidance can be developed that enables informed decisions to be made at the right
level and for escalation when required.

Experience has shown that damage to buildings, including partly collapsed structures, can easily be
misinterpreted. Sometimes structural integrity has clearly been compromised, meaning that manual
clearance of the structure will exceed the risk threshold. At other times it will be much less obvious and
require detailed consideration. It is important to assess building integrity at the earliest opportunity to aid
the organisation in the follow-on decision on the feasibility and the need for any specialist resources.
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Factors to consider during structural assessment are:
e Building type, size and height;
e Number, location and condition of supporting walls and structures remaining;
e Extent of fire damage that may have weakened any reinforcement or exposed toxic materials;
e Length of time the building has been damaged and has remained standing;
e Weather conditions and seasons that the damaged structure has endured;

e The anticipated effect that planned or unplanned explosions would have. What is the assessed
size and type of EO expected?

1.5.2. TOXIC CHEMICALS AND SUBSTANCES HAZARDOUS
TO HEALTH

Toxic chemicals and substances hazardous to health may be encountered frequently in critical
infrastructure, industrial facilities and through a general exposure to a dense concentration of people.
They may also be present where certain commercial chemicals and materials have been used in the
manufacture of IEDs and are not readily identifiable as hazardous, especially if not in their original
container. While MA is not involved in the disposal of chemical munitions, stakeholders should have
effective risk management processes, training and equipment to care for a casualty resulting from
unintended contact with improvised chemical weapons.

In order to gain an understanding of what hazards may be encountered, a desktop analysis can be
used to establish what common substances are likely to be encountered and to gain information on the
community’s diligence in labelling, storing and use of chemical and hazardous substances. Correct and
clear labelling and safety data sheets outlining pertinent precautions and procedures is an internationally
regulated practice of controlling hazardous substances through the Globally Harmonized System of
Classification and Labelling of Chemicals (GHS). An awareness of the type of labelling used on hazardous
substances would be beneficial in the identification process.

Labelling will normally consist of bold and contrasting colours with a pictogram identifying the nature of
the risk posed by the product, like in the examples below:

Conflict-affected urban areas present the challenge of hazardous substances stored without clear labelling
either due to damage and deterioration, or non-adherence to regulations.

The presence of these substances may be indicated by:

e Purpose-built storage facilities, more secure or ventilated, which could be separate from general
areas;

e Symptoms of nausea and sickness in their presence;
e Strong odour;
e Large robust containers;

e Discarded PPE in the immediate area, such as goggles and rubberised gloves.
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Image 17. Potentially hazardous chemicals

Home-made explosives (HME) are commonly encountered in IEDs and pose an additional hazard on a
task site. Manufactured from commercially available precursor chemicals, they can pose a toxic hazard
in their own right. HME precursor chemicals may be acquired legally or illegally and are usually used /
stored in bulk. The presence or evidence of HME precursor chemicals proves critical in threat assessment
(specifically on the supply chain of the armed group).

A HINT. IED precursors include common chemicals that are used as both fuels
and oxidisers in the production of HME. These include peroxides, potassium
sulphate, potassium nitrate, magnesium sulphate, ammonium perchlorate,
potassium chlorate and acetone, as well as fuels such as diesel.

Image 18. Evidence of precursors for the manufacture of HME
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1.5.3. CONFINED SPACES

A confined space is any place where there is a risk from lack of oxygen, presence of poisonous gases,
fumes or vapours, movement of liquids or solids, fire and explosion, dust or heat. Additionally, confined or
enclosed spaces may restrict entry and exit, and in turn reduce the ability to conduct effective clearance
and casualty evacuation. Consider Image 19 and the access to a silo. If a detonation occurred, or a low
oxygen environment was encountered, how would the staff member be evacuated? Factors to consider
here would be the possible damage to the structure and the availability of specialist equipment and
stretchers. Response plans would need to be briefed and rehearsed by the team.

Silo
(confined
space)

Image 19. Image showing a potential confined space

Indicators for identifying whether a confined space is hazardous include:

Previously sealed area with little or no ventilation;

Low-lying space, inside or out (excavations);

Lack of passage or use of the space;

Presence of rotting or degrading materials such as metal (rust), faeces, waste matter or litter;

Commercially available gas sensors warning of the presence of toxic gases or lack of oxygen.

Hazardous confined spaces include, but are not limited to:

Fuel tanks

Silos

Storage bins
Hoppers

Vaults

Pits

Manholes
Equipment housings
Ductwork

Pipelines

Tunnels
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A WARNING. Confined spaces can also enhance an explosion if fine particles
such as flour, soot, wood shavings or aluminium are present. Fine powders
can act as further fuel for an explosion when mixed appropriately with the air.
This leads to a phenomenon known as ‘fuel-air’ explosions where the blast
effects of the explosion are enhanced over a much wider area.

CONFINED SPACE VIGNETTE

April 2000, Northern Ireland, UK. A specialised military search team planned a search of a
large deep-sea vessel ‘Diamond Bulker’ loaded with 23,000 tonnes of coal. Coal may be
subject to oxidisation, leading to depletion of oxygen and an increase in carbon dioxide in the
cargo space.

Although hazardous confined spaces were expected on board, the plan for dealing with these
spaces was unclear, PPE and emergency equipment commensurate with the dangers was
not readily available, and not all the team was trained to a sufficient level.

Two team members entered a cargo hold without testing the environment, allowing for
sufficient venting or equipping themselves with escape breathing apparatus. Both team
members succumbed to the lack of oxygen and fell from the access ladder further into
the hold. A third team member entered the hold in an attempt to render first aid and also
succumbed.

Breathing apparatus and lifelines were located and employed, the main hatch was opened by
the ship’s crew for increased ventilation and a belated rescue attempt was made to recover all
three members. However, unfortunately two people died, and the third person was seriously
injured due to lack of oxygen. This event led to a review and changes to training and SOPs.

A report of this accident can be found on the UK Government website, Accident Investigation

Report 9/2001.

1.5.4. WORKING AT HEIGHT

Armed groups will often place weapons systems at the highest point on structures to provide a vantage
point for when they are used. |IEDs can be used to protect these positions from attack or to make
clearance of the area difficult. By nature of their location, these positions are often targeted by an array of
military ordnance which further adds to the contamination. As such, contamination from EO on roofs and

A WARNING. When a person is working at height a fall could cause injury.

the upper levels of buildings is common in urban areas.
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MA staff

Image 20. Image showing MA staff working at height conducting battlefield area
clearance (BAC). Just looking at the damage to this structure, is it safe?

Three simple ways to identify if staff are working at height:
e Working above ground or floor level using a ladder or other means to gain height;
e A fall could occur over an edge;

e A fall could occur through an opening in a floor, a hole in the ground or through a weak surface.

Image 21. Another example of working at height

Consider Image 21. Is this safe practice? The assessment of the ladder suggests that it is structurally
sound, has an enclosed back and suitably spaced steps to allow use without specialist equipment.
However, should the visor be replaced by a helmet or a combined helmet / visor? This will depend on
what the individual is searching for, as well as other non-explosive hazards.
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1.6. MITIGATING ADDITIONAL HAZARDS

Image 22. Image of a water feature that represents a non-explosive hazard

Once an additional hazard(s) or risk(s) has been identified, an assessment can be conducted, and
mitigation measures implemented. Fundamentally, the approach should consider:
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Viable alternatives to identify if the clearance requirement can be met using the safest option;
Avoiding the additional hazards;

A safe system of work being put in place with adequate emergency procedures, including for
rescue, before work starts;

Hazardous confined spaces require a considerable amount of specialist equipment and
qualifications if they are to be operated in safely;

A tightly controlled safety procedure to ensure that hazardous energy sources and dangerous
machinery are properly shut down and isolated during operations that may be affected by such
infrastructure (commonly referred to as a lockout or tagout procedure);

Providing appropriate training and additional equipment and PPE for risk mitigation;

Minimising the risk by favouring the use of the least amount of personnel over efficiency, to safely
succeed in the task;

Engineering solutions to decrease the probability or reduce the consequences of the risk(s) (a
common mitigation tactic in unstable structures).



2.SEARCH PLANNING AND
EXECUTION

Image 1. An MA IED clearance task site incorporating buildings, routes and open areas

2.1.INTRODUCTION

MA operations are complex and require detailed and thoughtful plans. The IED threat, especially in
urban environments, may add further complexities that hinder operations and prevent the real needs of
affected communities from being addressed. MA organisations must make concerted efforts in planning
throughout the lifespan of operational tasks. This section of the GICHD IED Clearance Good Practice
Guide provides tools and examples to aid in the planning and execution of MA IED search tasks. These
tools are found in the following annexes:

¢ Annex C1 - Non-technical survey form example

e Annex C2 - Threat assessment form example

¢ Annex C3 - Risk assessment form example

e Annex C4 - Clearance plan form example

2.2.STAGES OF IED SEARCH

The following five-stage process can be applied to IED search tasks whether they are in an urban or rural
environment. Survey and clearance have been combined for the purposes of this guide, as it is focused
on a post-conflict environment with little-to-no population return. This type of situation would mean that
it is more likely that a more technical team would conduct the initial survey with the ability to move to TS
or clearance if required.

e Stage 1 - Tasking and desktop study

o Stage 2 - Survey and clearance plan

e Stage 3 - Establishing the worksite (CP, marking, cordon and evacuation)
o Stage 4 - Systematic search

o Stage 5 - Reporting, completion and handover
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A REMEMBER. The threat summary produced at the end of Stage 1 should be
reviewed any time there is a change in the available information. If this results
in a change in the threat assessment, it should be recorded and reflected in an
amended clearance plan.

2.2.1.STAGE 1 - TASKING AND DESKTOP STUDY

TASKING

It is the responsibility of the NMAA to ensure a tasking order is given to an MA operator that falls within
their capability. If no NMAA exists then an international agency may act in its stead, or in extremis the MA
organisation may need to self-task based on engagement with the affected community and in line with its
own mandate and capabilities.

MA operators may have different capabilities, and this may affect which organisations are best suited
to different types of tasks and the specific challenges that they represent. For example, a critical
infrastructure site such as a water purification facility, with obvious hazardous chemicals or materials,
will require different equipment and staff competencies to that of clearance of open agricultural land. The
MA operator, NMAA and other stakeholders should make sure that the tasking process takes this into
account.

Image 2. Challenges such as working at height should be considered at the tasking stage
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DESKTOP STUDY

The desktop study is terminology for information gathering and analysis from a range of sources and
is closely linked to site survey. It is an extremely valuable part of all MA operations and should begin at
the earliest opportunity. The level of detail required will depend on the type of task and the information
sources available. Further detail for threat assessment and sources of information can be found in IMAS
07.14 Risk Management in Mine Action, Annex C.

Information sources will include previous MA reports which should be analysed by suitable staff and the
findings recorded. Previous report types include:

e Impact assessments

e Incident reports

e Community liaison

e Explosive ordnance risk education (EORE)
e Non-technical survey (NTS)

e Clearance plans

e Spot tasks

e Completion

e EO technical reports

Key informant interviews are an extremely useful source of information, and although normally
associated with NTS, can be conducted at the desktop level. These interviews may be conducted by
telephone, through social media or in face-to-face meetings away from the IED-contained areas. Potential
interviewees include:

o Affected community. Community members will have direct and indirect information relating to
|IED contamination. This includes community members who left their homes during the conflict
and are waiting to return, as well as those who have remained and are now living in close
proximity to |[ED contamination.

e Security forces. As part of the government, the NMAA should have links with the government
security forces, who may be willing to share information on the IED contamination that they have
encountered.

« Explosive ordnance disposal (EOD) units. Building on general engagement with security
forces, these specialist units may have important technical information, including reports.

¢ Key infrastructure and governmental workers. These workers may be some of the first
individuals entering a post-conflict area in order to start the process of rehabilitating the
infrastructure needed to help the large-scale return of the community.

« Hospitals and healthcare units. Casualty data aids in threat analysis. The types of injuries and
where they happened are important to note.

Openly available sources of information should also be investigated and incorporated into the desktop
study. These may include:

e Action on Armed Violence

e The Armed Conflict Location & Event Data Project

e Small Arms Survey

e Insecurity Insight

e |ED Awareness

e Conflict Armament Research

e Geneva Declaration on Armed Violence and Development

e Governmental foreign travel advice websites
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It may also be possible to access reports from other humanitarian and stabilisation actors in country.
These could include:

e National and international medical organisations
e National and international development organisations

e National and international security forces

Open source mapping applications, including aerial imagery, may have an accessible date range over
many years. This enables comparisons of an area pre and post conflict which can then be compared
and analysed by staff with fairly basic levels of training. This mapping can also be used to identify battle
damage, confrontation lines, critical infrastructure and transportation networks.

Image 3. Social media posts from the affected community can
provide useful information for the desktop study. This may include
geotagged images that can be cross referenced (see Image 4)

Image 4. Cross-referenced aerial imagery of the location in Image 3. Source: GoogleEarth ©
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OUTPUTS OF THE DESKTOP STUDY

Initial threat assessment. This will indicate the general levels and nature of the IED contamination and
the resources (trained staff and equipment) that are likely to be required.

Terrain and infrastructure analysis. The key transportation network, hospitals, power, sanitation,
municipality, industrial and education infrastructure can all be identified through open source information
during the desktop study. There are a number of readily available information management (IM) tools that
are useful in communicating this analysis through accurate geospatial visual layers.

Identification of safe routes. Prior to MA staff accessing new areas, it is important that routes are
assessed for both damage and potential contamination. Establishing the ‘pattern of life’ of the community,
including localised behaviours, is a key enabler to ensure that safe access can be achieved. This may
include assessing levels of vehicle or pedestrian traffic through interviews. It should be noted that this
will not discount explosive hazards, especially conventional ordnance such as mortars and projectiles,
and suitable precautions should be taken by the teams travelling to a new area of interest to visit an MA
organisation.

Potential CP locations. At the task site level potential control point (CP) locations can be identified using
aerial imagery or mapping. A study of the area will determine the scale of a potential task and hence the
placement of main CPs and intermediate CPs for a larger site. Considerations for locating a control point
in a large urban task site include:

e A location secure from third party interference. This may mean the CP is situated inside the
boundary fence or wall of the task site, potentially requiring clearance to be conducted;

e A location in the vicinity of adequate and safe parking, administration areas and equipment
preparation and maintenance areas.

2.2.2. STAGE 2 - SURVEY AND CLEARANCE PLAN
SELECTION OF SUITABLE PERSONNEL AND ASSETS TO CONDUCT A SURVEY

Survey tasks should be carried out by competent staff, using suitable equipment (accredited where
appropriate), in compliance with safety and operational standards. NMAS should outline appropriate
IED survey methodologies that can then be developed by MA operators and specified in SOPs that
can be accredited. MA operators should be aware that there may be cases in the urban environment
contaminated by IEDs, where national standards do not cross over easily. This may be due to the
complexity of the IED threat, as well as other non-explosive hazards.

Survey teams should have the resources, skills, knowledge and attitudes to carry out safe, effective and
efficient survey in the locations to which they are tasked. In particular, in urban environments, they should
be supported by IM systems that are appropriate to the level of engagement that they will have with the
local community and enable this to be recorded accurately, and disaggregated between the needs of
women, girls, boys and men.

Survey teams need to have a thorough understanding of the use of IEDs during the conflict, including
how armed group tactics varied between different types of spaces (i.e. open areas vs buildings). MA
survey staff should have the knowledge to identify benign items that could be misidentified by the
community as IED components, explain this to the community and then not record them as evidence of
IED contamination. These items could include discarded batteries and wires that have no relation to |IED
contamination.
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Image 5. Industrial areas offer complex task scenarios

COMMUNITY ENGAGEMENT

This is a wide-ranging topic and requires MA staff to have specific knowledge, skills and attitudes to be
able to carry out community engagement effectively. Often, risk-taking groups are difficult to engage
with, and MA staff need to actively seek their participation to gain the best evidence relating to IED
contamination. An urban community will also take different risks from those of rural communities and
this should be understood by MA staff. There may also be highly hierarchically structured societies which
MA staff will need to be sensitive to in order to gain access to certain community members.

NON-TECHNICAL SURVEY (NTS)

As with all MA survey and clearance activities, good NTS is the first activity that provides tangible
evidence, helping to ensure that IED contaminated spaces are released back to the community not just
effectively but also efficiently.
The purpose of NTS is to:

e Confirm whether or not there is evidence of a hazard;

e |dentify the type and extent of any hazard within the area;

e Define, as far as possible, the perimeter of the actual hazardous areas, without physical
intervention or use of clearance assets.
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In an urban area contaminated by IEDs, NTS should also gather evidence on:
e Secondary or non-explosive hazards such as issues in structural integrity;
e Obstacles to clearance requiring specific resources;
e Potential CP locations and access routes;

e Physical features in the urban terrain to be used to delineate large sites and form smaller zones.

PRODUCTION OF AN OPERATIONAL THREAT ASSESSMENT

Chapter 1 provides detailed guidance on the completion of IMAS 07.14 Risk Management in Mine Action,
Annex C threat assessments.

In the context of IED search, an operational threat assessment consists of information gathered on an
armed group(s): intent, capability of and opportunities in the use of IEDs and other explosive weapons
inside a defined area. Annexes C2 and C3 provide examples of an operational threat assessment in the
context of search operations.

CLEARANCE PLAN

The following guidance highlights sections of the clearance plan form that may require more description
on what and how information should be recorded. Not all sections are covered as many require only basic
information. It is useful to have the Clearance Plan annex (C4) in view when reading this section.

A clearance plan should always be developed and recorded for an IED search operation. It will provide
transparency and auditability in decision-making and enable post release evaluation. The level of detalil
and authorisation processes required will depend on NMAS and the MA organisation’s SOPs. Where
possible the content of a clearance plan should be kept to the minimum acceptable level of detail to
reduce any unnecessary burden. This can be facilitated by using templates, referencing SOPs, NMAS or
other suitable documents rather than writing information out in full.

The following section covers many of the considerations and information requirements for a clearance
plan document, following the model in Annex C4 - Clearance Plan Form.

SECTION 2A - LOCATION DETAILS

It should be the NMAA’s decision on spatial location systems that must be followed but, where possible,
official gazette information should be used when entering information into this section.

When stating the total m?, it may be the case that there are buildings with multiple floors which are not
easily represented with a two-dimensional image. Multiple floors or significant elevation affecting the
total m? should be stated either in this section or in 2b, where the identification of these may be easier to
convey visually.

SECTION 2B - MAPPING

Mapping may consist of multiple images, especially where pertinent information may be better presented
through aerial imagery. When a task consists of a large area that incorporates multiple different sub-areas
such as hard / soft open areas, buildings, vegetation and water features, consideration should be made
for treating these as separate annexes in the plan. If there are restrictions that will prevent or hinder the
full clearance of the site, these should also be recorded visually on any mapping for the task and the GPS
coordinates recorded. Potential CP locations should also be recorded on any mapping.

SECTION 3 - REFERENCES AND ANNEXES

References are the key documents and sources used to support the previous sections. This may include
the tasking document or extra diagrams / images / mapping to support the previous sections.

Search planning and execution | 115


https://www.mineactionstandards.org/en/standards/document-detail/?tx_imas_document%5Bdocument%5D=270&tx_imas_document%5Baction%5D=show&tx_imas_document%5Bcontroller%5D=Document&cHash=1c2e5453f48430bed3102ae6b2918436
https://www.mineactionstandards.org/en/standards/document-detail/?tx_imas_document%5Bdocument%5D=270&tx_imas_document%5Baction%5D=show&tx_imas_document%5Bcontroller%5D=Document&cHash=1c2e5453f48430bed3102ae6b2918436
https://unstats.un.org/unsd/geoinfo/ungegn/geonames.html

SECTION 4 - THREAT SUMMARY

Once an operational threat assessment, following the guidance in IMAS 07.14 Risk Management in Mine

Action, Annex C, has been completed, it should be inserted into the clearance plan as a threat summary.
This threat summary should detail the most likely cases for the category and subcategories of IEDs that
could be present in specifically assessed areas. This should specify the composition of component parts,
their configuration, and location including depth or elevation. It is useful to express this in terms of most
likely and worst case, especially if anti-disturbance, multiple or secondary devices are a threat.

The threat summary should clearly state:

WHQO? Who placed, dropped or threw the IED(s)?
WHO? Who was the target?
WHAT? What are the components and layout of the IED?
WHEN? When was the IED(s) placed, dropped or thrown?
WHERE? Where is the IED(s) located?
WHY? Why is the |IED there? What was it intended to achieve or target?

g HINT. If there is a lack of information for a detailed threat summary, stating
what is most likely NOT to be present or most likely locations to NOT have
contamination will also aid search.

g REMEMBER. Annex C2 provides a useful form to assist in operational threat
assessment.

SECTION 5 — SECURITY RISK ASSESSMENT

This should include the current situation and its likelihood for change on, to and from the MA task site. It
should also include the potential for unauthorised access, whether this includes malicious intent towards
the MA organisation or not.

SECTION 6 - OUTCOMES AND BENEFICIARIES

The indicators for outcomes and beneficiaries vary between countries and possibly tasks. Suitable
indicators should be established in consultation with the NMAA and donors. A benefit outcome could be
expressed as a value of power output, for example ‘15 megawatts’ or even better, watts per number of
community residences.

Where a task is a site of critical infrastructure such as a hospital, its value could be expressed as providing
for the specific town or district. Care should be taken to prevent exaggerating the direct and indirect
beneficiaries of a task site. Sites that provide employment such as a factory should be expressed in
the number of employees and as these may number in the thousands it would be difficult and costly
to ascertain how many dependents they have. There is a significant number of other potential indirect
beneficiaries such as suppliers, transport companies and customers who will also be affected, but again
this is likely to be difficult to measure. A process to monitor land use following the end of the clearance
task should be properly planned and agreed between the different parties.
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SECTION 7 - CLEARANCE METHOD

This is a key section and is closely linked to Section 4 — Threat summary. The clearance method should
be clearly written without the need for excessive text. A good example is referencing specific procedures
from the organisation’s SOPs. If there are several different methods being used due to varied IED and
other EO contamination, deviations from SOPs or other non-explosive hazards, then this should be
highlighted in Section 7b — Works plan.

The time and schedule should be realistic and where possible attributed to reliable benchmarks. Tasking
authorities should be aware that these may change if there is new information obtained in relation to the
threat assessment. Reporting thresholds may be time, sub-area or based on another measurement that
should be established by the tasking authority.

The clearance method statement should outline a systematic plan for the site. Areas where the definable
edges are difficult to search systematically (examples include rubble and rubbish dumps, and sprawling
infrastructure fixtures) will need identifying at an early stage and plans made accordingly. Awareness
of these areas and marking out will give deminers a clear boundary and ensure areas are not missed or
searched multiple times.

Clearance priorities may be established for several different reasons and if required these should be stated
in the tasking document, for example:

e Access for assessment by development organisations;

e Establishment of a CP and access for work to begin;

e Areas presenting a high threat to local communities or clearance teams.

SECTION 7D - QUALITY MANAGEMENT

The main components for this section are quality assurance (QA) and quality control (QC): requirements
that will be used to build confidence that clearance parameters will be met (QA) and that they have been
met (QC).

QUALITY PLANNING - ESTABLISHMENT OF CLEARANCE PARAMETERS

Specifying clearance parameters (or requirements) is an essential element in creating a clearance plan for
a specific task. It may be appropriate to define a specific depth in some types of IED-contaminated spaces
when subsurface |IEDs are considered to be a threat. It may also be appropriate to set other parameters
that are relevant to buildings, and other structures, when solely specifying depth would be inappropriate.

The parameters should be developed based on evidence related to post clearance use and be appropriate
to both the type of urban space(s) to be cleared (open area, route, building) and also the assessed
explosive hazard threat.

An example of a clearance parameter (from IMAS 09.13 Building Clearance): “A building shall be
accepted as “cleared” when the MA organisation has ensured that all structural surfaces, loose items and
household fittings are free from EO.”
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QUALITY ASSURANCE

Image 6. Assessment of MA search staff. Would this individual
be competent to undertake building clearance?

In terms of clearance planning, QA starts with the task being deemed to fall inside the scope of activities
for which the MA organisation has been accredited.

REMEMBER. It is important that the SOPs, staff and equipment under which
this accreditation was granted, remain extant.

On-site visits to conduct QA can be carried out internally by the MA operator, and externally by the
NMAA or a third party. These visits should be specified in a quality management system (QMS) which
should provide direction on how different tasks should be broken down into constituent elements such
as management, manual clearance, building clearance, BAC, mechanical demining, ADS, medical and
information management. The QMS should specify the frequency of these QA checks, and the associated
reporting, including observations and nonconformities, to enable continual improvement through the
application of appropriate actions.

For example, there is no point specifying that a mechanical QA be carried out every month of a task
where only manual clearance is being conducted. At this worksite it might be that only management,
manual clearance, medical and information management QAs are required, although the precise details
will be determined by the QMS. For example, it may be that manual QA is conducted every week. This
might include checking and reporting that the correct PPE is being worn.
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Image 7. Standard mine action PPE Image 8. Additional protection is
provided with this PPE, including
protection from the rear and above

QUALITY CONTROL

Quality control is usually carried out at the end of the clearance by a separate organisation via inspection
and sampling of the area. The norm in mine action is to use the same procedures and equipment that
was used to carry out the clearance, since this is a fair and reliable way for an inspection to be carried out
for IEDs. This again can be difficult in buildings where there are multiple varied environments in which a
variety of procedures have been used.

Internal QC conducted by MA organisations on-site will need to check that parameters have been met in
new and novel ways. Essentially, they need to prove that there can be no EO in the sampled area whether
that be an open area, the confines of a building or areas affected by gross industrial contamination.

IMAS 07.40 Monitoring of mine action organisations, Annex C, 6.3 — equipment and methods states that
any method used for inspection must be capable of indicating any potential target and therefore other
methods apart from those used for clearance may be considered for QC. Ultimately the NMAA must
decide on what will give them the confidence that the clearance has achieved the clearance parameters.

SECTION 8A - INCIDENT MANAGEMENT

Incident management should be detailed in the plan, briefed to MA staff and either held directly in this
section or as an annex to the clearance plan. Incident management should include immediate actions for
uncontrolled explosions, non-explosive incidents, security incidents and specific details on the casualty
evacuation plan.

Incident planning should consider:

e \Worst case casualty types and numbers.

Medical support requirements.

Casualty transportation and routes.

e Care provision in the immediate local area.

Suitability and length of route to actual and recommended medical facilities.
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Image 9. Casualty evacuation drills being conducted in accordance with SOPs

SECTION 8B - MEDICAL FACILITY DETAILS

This section should be used to clearly specify medical care, taking into account the medical facilities that
are available to deal with different levels and types of injury. Maps with routes to and from these medical
facilities should also be included with the casualty evacuation plan.

SECTION 9 - ACCIDENT AND INJURY PREVENTION

Application of IMAS 10.20 Demining worksite safety defines general requirements for worksite layouts
which may need additional thought when planning for MA operations in urban areas. The IMAS
requirements are designed to:

Provide a clearly visible separation of hazardous areas (including demolition danger areas), cleared
areas and useable areas;

Ensure that approved working distances are maintained between individual deminers, machines
or ADS and other staff on the MA worksites;

Control the movement of demining worksite staff and visitors (including members of the public) at
the worksite;

Control the movement of demining machines and other vehicles;
Limit the number of demining worksite staff and visitors allowed into danger areas;

Take all reasonable precautions to exclude demining worksite staff, visitors and members of the
local population from demolition danger areas during the controlled destruction of mines and
explosive remnants of war (ERW), or provide suitable protection inside buildings, bunkers or
mobile structures; and

Include measures to prevent structural and environmental damage.

A large urban task site may provide ample opportunities to deliver these requirements but will almost
certainly need extra supervision by staff confident in a robust clearance plan.

Risk assessments may already exist for common hazards such as use of ladders or working at
height; therefore, they should only be referenced here.

For any other hazards that are found to exist, a risk assessment must be conducted, and suitable
mitigation methods planned, ideally using the Annex C3 Risk Assessment Form or similar, and
listed in this section in 9c — Site-specific risk assessment reference.
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An organisational culture that encourages safe practices should be promoted by the MA organisation by
scheduling regular safety meetings for all to attend, on either general or specific site safety, to provide a
forum to air concerns if needed. At the very least, an organised meeting with respective MA staff should
be held to brief a site-specific risk assessment along with mitigation factors. This should be scheduled
before work starts on-site and re-briefed if the work conditions change, or if there is an incident to warrant
amendments or additions.

SECTION 9D - ROLES AND RESPONSIBILITIES

This section is used to list MA staff that have roles and responsibilities pertinent to maintaining an efficient
and safe site. On a large complex site, it may be appropriate to divide the responsibilities between areas
and list specific management roles for the worksite such as overall site management, medical, |EDD,
search, mechanical and ADS team leaders.

2.2.3.STAGE 3 - ESTABLISHING THE WORKSITE (CP,
MARKING, CORDON AND EVACUATION)

Image 10. Main CP, administration, parking and marked approach lanes

MARKING / RECORDING OF TASK / HAZARDOUS AREAS

If areas are to be effectively recorded there must be total confidence in the quality and accuracy of the
data. In most urban areas, a handheld GPS set to a worldwide geometric projection will not deliver
accurate enough positional information to identify specific boundaries of safe and unsafe areas. Being
30 cm out due to inherent inaccuracies in GPS reception could mean the difference between a person
being on the same side of a wall as an |IED, rather than the opposite side. Common geometric projections
should be agreed so that all operators are working with the same data and tolerances. Abundant linear
features in the urban area, such as paving stones and edges of hardstanding, coupled with up-to-date
aerial imagery from an unmanned aerial vehicle (UAV), will aid the MA organisation considerably when
recording boundaries of site and internal zones or areas.
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TECHNICAL SURVEY

Technical survey is the natural stepping stone from NTS to full clearance or release and should be planned
accordingly. Allowing the previous survey activities to delineate the site into smaller zones could aid in
the adoption of technical survey principles as in IMAS 08.20 Technical Survey. Of these principles, the
following are key to operations in an urban area with an |ED threat:

e Targeted technical survey should be preferred over systematic technical survey;

e The technical survey methodology should reflect any need to preserve information about the
nature and distribution of contamination; and

e Details of what was found and where, and what was done and where, should be recorded and
reported with sufficient accuracy to satisfy applicable standards and allow meaningful analysis of
the type, nature and distribution of contamination within its surrounding environment.

OCCUPYING SUITABLE CONTROL POINTS

Safe access for MA teams is paramount. Any area affected by conflict will have the potential for IED and
other EO contamination on routes to and from survey and clearance sites. Consideration should be given
to other undefined areas in the immediate vicinity of planned CP locations. It may not be immediately
evident which routes are safe or what level of residual risk may exist. Duty of care to staff is paramount
and corners should not be cut in the rush to get access.

Referring to the national threat analysis conducted during the desktop study should be a key element in
determining the EO threat on potential routes to and from CPs. It should provide confidence in making
decisions on which routes may be contaminated and which should be safe. It will also enable the
identification of other sources of information for more detailed assessment.

CP CONFIRMATORY CHECK

Prior to establishing a CP, all team members should be aware of the intended location and boundaries of
the CP (ideally briefs should include imagery). Linear features on the ground, such as kerb edges and road
surfaces, should be used to specify these boundaries.

Time should be spent while establishing the CP to conduct a check of the surroundings from known safe

areas to ensure that there are no suspicious items present. This should be repeated each time a CP is
occupied.

CP
location

5 m zone

25 m zone

Image 11. Conducting visual confirmation that a temporary CP is safe
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g WARNING. Even after EORE has been provided, community members
may bring EO from surrounding areas to CP locations knowing that MA
organisations will remove them.

A HINT. A5 m and 25 m check (or sometimes a 5 m and 20 m check) is a
procedure used for a visual and physical check of a location such as a CP. It
means that all areas are physically checked to within 5 m, with this extended
out to 25 m as required, with a visual check only.

2.2.4. STAGE 4 - SYSTEMATIC SEARCH

Image 12. A task involving technical survey and clearance
of an IED belt, as well as building clearance

CONTROL OF MA TASK SITES

There should be specified procedures for controlling the entry of unauthorised persons into MA task sites.
This should be achieved by:

e Informing the local community, MA staff and visitors of the extent of the worksite, hazardous
areas and danger areas;

e Physically controlling entry into danger areas during the EO destruction processes by the use of
warning signs and positioning sentries;

e Marking of hazardous and danger areas (see IMAS 08.40 Marking mine and ERW hazards).

Warning systems should include the following:

e Warning signs on approach routes (roads, tracks or paths) informing persons that they are
entering a hazardous or danger area. Signs should include information on the nature of the hazard
or danger and the extent of the area. Signs should also remind demining staff of any need to be
wearing personal protective equipment whilst inside any danger area;

e Risk reduction education through briefings or signs or information sheets to persons living or
working near a demining worksite, and to the local authorities in the area. The briefings and / or
information sheets should include information on the audible warning methods used to advise
workers and the local public of the demolition of EO;
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e Risk reduction education, including site dangers, and the implications of ignoring the directions of
demining workers appointed to control access into danger areas; and

e Documented standards and SOPs should include the use of sentries to control entry into danger
areas, warning signs and audible signals to be used during any disruptive, disposal or destruction
process.

360-DEGREE OBSERVATION

Achieving 360-degree observation of the task site significantly enhances the understanding of staff prior
to commencing operations. It can be achieved from vantage points in known safe areas and also through
the use of UAVs. Every opportunity should be taken to update the threat assessment from the information
that is gained.

Considerations include:

e Observation into buildings to identify explosive and non-explosive hazards;

e Observation through windows may provide information on explosive hazards located in vulnerable
points such as behind closed doors; and

e A manual check for physical link command IEDs should be conducted, depending on the threat

assessment.

CONDUCTING SEARCH

Image 13. Detector calibration being checked prior to use

NOTE. Clearance of open areas is commonplace across the MA sector and
therefore the following guidance focuses on the search for IEDs inside
buildings.
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ENTRY TO BUILDINGS

When conducting IED building search, there should be specific consideration given to building search.
If possible, points such as main entrances, doorways and approach routes should be avoided as these
points are often the most likely locations for firing switches of IEDs to be located. These points are
commonly referred to as vulnerable points (VPs).

The casualty evacuation plan should account for the entry phase, as there may be specific considerations
to mitigate until standard entry points can be effectively searched. The immediate priority should then
be searching from inside to the main entrance point and linking this with a clearly marked safe approach
lane(s).

Image 14. An initial access route has been selected into a building suspected
of having VOIEDs present. The route has avoided the main entrance way

If access through a VP is the only available option, then this should be carefully planned and managed
with appropriate search procedures applied (see Section 3 — Search Core Skills and Procedures). This
could include assessing the device layout and whether firing switches have been offset from the main
charges.

Image 15. Gaining safe access to abandoned IED main charges. Note
the markings are clear and appropriate for their purpose
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Image 16. Once the known explosive hazards are removed, a second searcher is brought
forward to assist in safe working at height. The balance of risk between explosive and non-
explosive hazards is being managed by the site supervisor and MA operations manager

Image 17. The power transformer has been marked as clear with a white tick. Access
has now been achieved to a window to enable observation into the building

Gaining access to alternative observation points such as adjacent windows, or approaching and searching
each side of the entrance point can enable components such as main charges and power sources to be
identified. This should be conducted prior to searching the entrance point itself, as this is where the firing
switch is most likely to be located.
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Image 18. A searcher has begun to access a building via a window, avoiding the main
entrance. The searcher can clearly see hitherto hidden IED components at the main entrance

SYSTEMATIC SEARCH OF BUILDINGS AND URBAN AREAS

There is an abundance of clear boundaries inside buildings and these should be used to the advantage of
MA operators conducting building search tasks. Large parts of buildings can be divided easily in order to
effectively control the search, allocate resources or specify threats. Image 19 and Image 20 are examples
of controlling a systematic search and recording valuable progression data.

Image 19. An example of a complex sub-task in an urban area
representing non-explosive hazards, limitations to search, a combination
of threats and a complicated arrangement of areas to manage
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Image 20. A sketch map of Image 19 (ground floor and external)

Developing a sketch map such as the one in Image 20 helps to record progress by colour coding what
has been completed and the category of search (1, 2 or 3) conducted as per IMAS 09.13 Building

Clearance: category 1 (blue vertical hatching), category 2 (square hatching) or category 3 (green vertical
hatching). Internal QC can then be annotated in specific rooms with diagonal dashed lines. The locations
of finds are annotated with yellow crosses. Search limitations are annotated with red hatching. Additional
sketches of floors 2 and 3 and the roof would also record progression and be a useful tool for efficiency
and effectiveness.

2.2.5.STAGE 5 - REPORTING, COMPLETION AND
HANDOVER

The reporting, completion and handover of MA sites that have been cleared of IED contamination is
a vital part of the process of providing confidence to the community that they are now safe to make
use of the released spaces. An information management system should be developed and specified
from the outset of an MA response. This should integrate with the Information Management System for
Mine Action (IMSMA) and be compliant with IMAS 08.30 Post-clearance documentation. There are also
decision support tools that can bring significant benefit to how information can be evaluated and used as
evidence, as MA response to IEDs continually seeks to improve.

Key reporting considerations include:

e Geographical extent of search including reference points, turning points and benchmarks.
Consideration may be given to communicating these figures in both m2 and m3 to reflect both
the footprint of the building and the interior volume;

o Details of finds including location, intention, state of degradation, quantity, proficiency of
construction, camouflage if applicable or any notable information that may affect future clearance;

o (Geotagged digital photographs can be a valuable source of such information that do not require
translation; and

e Areas that may not have been searched due to restrictions such as rubble, water and confined
spaces, and any associated permanent markings as applicable.
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2.3.SUPPORT TO IEDD SPOT TASKS

Image 21. Taught and briefed handover drills are vital in the crossover
from search to IED disposal. Here you see temporary markings
clearly indicating a previously located suspicious object

On occasion, it may be appropriate for an MA organisation to conduct an IEDD spot task. The first
question that must be answered is “does the task fall inside the NMAA remit for a spot task?” If it meets
the requirements, then potentially an |IED search team can assist in establishing CPs and other enabling
tasks. Also, the search team should be involved in the planning conducted with the MA |IEDD operator.

Below are some considerations and activities that the search team may be asked to assist with:
e Occupation of a CP
e Assisting with set-up of equipment
e 360-degree observation
e Manual search to provide access for the IED team / operator
e Secondary and non-explosive hazard management
e Actions on incidents — casualty evacuation

e Packaging, storage and transportation of recovered materials and explosives
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ANNEXES C1-CA4.
SEARCH PLANNING AND EXECUTION FORMS

Blank forms can be downloaded here :

https://www.gichd.org/en/our-response/mine-action-standards/improvised-explosive-device-clearance-
good-practice-guide/
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ANNEX C1. NON-TECHNICAL SURVEY REPORT - EXAMPLE

Non-Technical Survey

Report

Title:

Al Obady Wheat Store

Organisation Ref:

GS006

1. Report preface

Report ID:

GS006

| Area / Point of interest:

Al Obady Wheat Store

Report status:

Initial

4&@

2nd

Report date:

11 March 2019

Report supervisor:

A. Jones

Report prepared by:

S. Smith

Report supervisor job
title / qualification:

EOD Team Leader

Preparer job title /
qualification:

EOD Team Leader

Organisation:

Global Solutions Ltd

Organisation:

Global Solutions Ltd

2. Report framework

Area / Point details

Include imagery of area / point with access routes and points of interest

Map 1: Wheat store general area showing proven access route from Highway 1 in the north
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Title: Organisation Ref:

Non-Technical Survey
Al Obady Wheat Store GS006

Report

Map 2: Wheat store showing key locations and the site split into CHA 01 and 02 for initial reference

Access details | List details of access routes and arrangements required and discovered during the survey

Highway 1 to CP Green (MGRS GU0531913317) (check access through interpreters daily). Unpaved well-trafficked
track from highway to main entrance of wheat store, the route has good observation from CP Green and an
additional CP at MGRS 05310133106 (see map).

Security risk Record the results of or reference to risk assessments examining the security risks and
assessment vigilance levels pertinent to the area:
N/A ]

Supporting document reference: Global Security Risk Assessment AO001

Summary: There still exists a threat from insurgents and / or criminality. Global security alert states remain at High
and corresponding security measures will be upheld.

In the event of a security incident the Global security personnel are to take charge of the situation and withdraw to
the designated safe location.

References and Insert details of all previous reports, reference documents and annexes to be used in
annexes: conjunction with this report

Desk Top Assessment AO002

Useful contact List details for survey points of contact, ground support and emergency services / police
details

Name / Job Title / Role Contact details

A. Habbaniya, wheat store manager (telephone no.)

A. Ash Shamah, Major, security forces, responsible for (telephone no.)

security of the wheat store
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Title: Organisation Ref:

Non-Technical Survey
Al Obady Wheat Store GS006

Report

Report methodology | List methods used during the survey

Supporting document reference: Global Solutions Manual Search SOP

After initial desktop assessment, one EOD team and one local national team deployed to the wheat store currently
occupied by a skeleton security staff to interview persons, take images (with UAV) and inspect the interior of the
wheat store on foot where deemed safe to do so.

Hazardous area Define organisational criteria for defining NEF, CHA, SHA, reduced, cancelled, etc.
criteria

Supporting document reference: Global Solutions Manual Search SOP

CHA: Direct evidence witnessed by EOD team members of explosive ordnance threat contained in the area and the
area is on the Global Solutions task register.

SHA: Indirect evidence received by EOD team members from a reliable source and the area is on the Global Solutions
task register.

Report summary Summarise survey activities and results

The teams spent 2 hours on-site interviewing and inspecting the areas. VOIED contamination is visible in areas and
suspected in others. There is direct evidence of UXO contamination. Access around the site was reasonably safe with
well-known and worn access routes to most areas.
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Non-Technical Survey

Report

Title: Organisation Ref:

Al Obady Wheat Store GS006

3. Survey location details

Survey location:

Al Obady Wheat Store, Al Banar province.

Survey location
address:

Southern outskirts of Al Obady, 2 km south of CP ‘Green’ (MGRS GU0531913317).

Survey location
situation & history:

It’s widely known that a non-state armed group occupied this area for some time and were
eventually pushed north along the river and the main supply routes into the west. They
occupied the area for approximately 12 months and prepared large areas for defence
generally from the south. Locally, areas were also prepared for defence from all directions.
This area and site received indirect and direct fire from both sides including air-dropped
weapons, artillery, mortars and rockets (conventional and improvised), projected grenades
(40 mm) and small arms.

Survey location
potential outcomes
and beneficiaries:

The wheat store was a new facility before the recent fighting and purpose built to hold and
distribute large volumes of wheat and grain across Banar province by road and rail. Wheat
supply for Northern Banar is currently being held across the border because there isn’t a safe
and secure facility to store large amounts of wheat in the area. Wheat and grain distributors
are reluctant to transport supplies over the border in large quantities until there is a suitable
facility to store and distribute, which will greatly enhance the food supply network to
hundreds of thousands of Banar citizens.

With clearance of specific areas of the wheat store, the wheat and grain will be able to be
stored and distributed and the perimeter wall will be repaired for security.

Survey location size
(m?2):

Total site: 638,277 m2. CHA 02: 273,960 m2.

Survey location hazardous areas:

Mapping:

Map 3: Wheat store CHA 02 split into sub CHAs
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Non-Technical Survey

Report

Title:

Al Obady Wheat Store GS006

Organisation Ref:

Survey location
hazardous area

Each area and sub-area is to be associated with an EO threat (mine, IED, cluster munition,
booby trap, UXO, combination) and where possible geographical boundary points to be

details recorded
Hazardous area Threat association | Point From | To Bearing | Dist. Geographical ref.
(BM, SP, ) {m)
)
WS SHA 01 + Combination (IED/ | RP N/A | N/A N/A N/A | Lat. 34.424190°
WS CHA 02 Uxo) Long. 41.232618°
(track Junction)
BM RP BM 183 83 Lat. 34.422817°
Long. 41.231183°
SP BM SP 270 30 Lat. 34.422772°
Long. 41.230940°
TPs TBC
WS CHA 02 A Combination (IED/ | TBC
UX0)
WS CHA 02 B Combination (IED/ | TBC
UXO)
WS CHA 02 C Combination (IED/ | TBC
UXO)
WS CHA 02 D UXxo TBC
WS CHA 02 E Combination (IED/ | TBC
UX0)
WS CHA 02 F Combination (IED/ | TBC
UX0)
WS CHA 02 G UXxo TBC

Positional data
methodology and
accuracy:

Handheld GPS’ serial nos: GS089/GS087

Associated evidence

Information sources (interview, Attachment Details (indirect, direct, first-hand, second-hand, etc.)
observation, photo, open source reference
data, assumption, comparison,
etc.)
Att. 1-8 Direct evidence recorded by EOD Team Leader in WS CHA

Photos and observations of UXO 02
and IED components in place

5
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Non-Technical Survey Title: Organisation Ref:

Al Obady Wheat Store GS006
Report
Interview with wheat store staff N/A Reliable indirect evidence received by EOD Team Leader on
and manager WS CHA 02 and the surrounding area concerning the
location of visible VOIEDs on the perimeter and ‘no-go’
areas within the site, recent history and armed group
occupation, and post occupation military clearance limits.
Interview with military EOD @ CP N/A Reliable indirect evidence received by EOD Team Leader of
Green info regarding recent finds during military clearance and
casualties received during clearance.

Environmental observations

Weather factors The water feature in the north of the site in CHA 2A was once much bigger, as can be seen
(present and from the ground sign, during armed group occupation.

historic):

Vegetation factors: The water feature has high vegetation which will inhibit search.

Search limiting There is a large amount of discarded waste on the SE perimeter potentially inhibiting search.

contamination:

Marking (existing and | Some spray paint markings exist marking cleared and uncleared (by military EOD) buildings in
arranged): the main entrance area.
Blind 40 mm hand grenade marked as per SOPs.

Accident and injury prevention (health and safety) observations:

Additional hazards List potential hazards that may cause major injuries, mass casualties or severely hamper
specific to this area production (if applicable)

Hazard Attachment reference
Structural integrity of buildings in WS CHA 2G Att. 10 & 11

Recommendations (additional survey, technical assessment, reduction, cancellation, clearance, etc.)

Begin clearance operations in WS CHA 02 with multiple teams.
Technical assessment of SHA 01 with UAV.

4. Further area / Point recommendations (additional survey, technical assessment, reduction, cancellation, clearance,
etc.)

Determine the border between SHA 01 and CHA 02 and confirm tasking of just CHA 02.

5. Translation N/AL]

Translated by: A. Razazza Translation reference: GS006
6. Authorisation All signatories agree to the contents of this report

Name / Job Title / Organisation Signature Date Remarks

Prepared by

S. Smith / EOD Team Leader / Global | 5. smith 11 Mar 2019
Solutions
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Non-TechnicaI Survey Title: Organisation Ref:
Al Obady Wheat Store GS006

Report

Checked by

A. Jones / EOD Team Leader / Global | A Jones 11 Mar 2019

Solutions

Organisational authorisation

B. Brown / Operations manager / 2 11 Mar 2019

Global Solutions

Additional authorisation N/A []

7. Organisational All signatories agree to the contents of this report before handover to another

handover organisation

Name / Job Title / Organisation Signature Date Remarks

Handed over by

Received by
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Non-Technical Survey

Title:

Al Obady Wheat Store

GS006

Report
8. Attachments | Imagery, documents and information used in the analysis process
Type Description Reference ID
Photo DFC within building in CHA 2A Attachment 01
Photo 20 kg plastic main charge inside building in CHA 2A Attachment 02
Photo Abandoned crush wire switch CHA 2B Attachment 03
Photo Abandoned anti-lift switch CHA 2B Attachment 04
Photo Abandoned pressure plate switch CHA 2B Attachment 05
Photo Blind 40 mm projected grenade CHA 2D (Lat. 34.422429° Attachment 06
Long. 41.231674°)
Photo Blind hand grenade CHA 2D (Lat. 34.422297° Long. Attachment 07
41.231566°)
Photo 20 kg plastic main charge on perimeter wall CHA 2F Attachment 08
Photo 20 kg plastic main charge on perimeter wall CHA 2F Attachment 09
Photo Damaged building in CHA 2G Attachment 10
Photo Inside damaged building CHA 2G Attachment 11

Attachment 1

Attachment 2
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Non-Technical Survey
Report

Title:

Al Obady Wheat Store

Organisation Ref:

GS006

Attachment 3

Attachment 4
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Non-Technical Survey
Report

Title:

Al Obady Wheat Store

Organisation Ref:

GS006

Attachment 5

Attachment 6

10
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Non-Technical Survey
Report

Title:

Al Obady Wheat Store

Organisation Ref:

GS006

Attachment 7

Attachment 8

11
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Non-Technical Survey
Report

Title:

Al Obady Wheat Store

Organisation Ref:

GS006

Attachment 9

Attachment 10

12
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Non-Technical Survey
Report

Title:

Al Obady Wheat Store

Organisation Ref:

GS006

Attachment 11

13
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ANNEX C2. THREAT ASSESSMENT FORM - EXAMPLE

Threat Assessment & Summary Title: Organisation Ref:
Officers’ Quarters Neighbourhood Threat Assessment GS 107 TA (2)

1. Assessment preface

Task / Assessment ID: | GS 107 Task / Assessment name: | Officers’ quarters
Assessment date: 28 Feb 2019 Assessment status: Initial ‘(2"“ > ‘ 31 ‘
Assessor: J. Smith References: A. GS 107F4(1)
Assessor job title: EOD Team Leader (B: GS 107 NTS Report
Organisation: Global Solutions Ltd ’

2. Location details

Area / Region: Officers’ Quarters neighbourhood

Address:  N/A[] Central Armardi, Al Banar province

Geographical Lat. 33.097334°
reference 1: Long. 40.037593°

Include description
Traffic island on main route south of the area

Geographical MGRS: 3754488578

reference 2: As above
Include description

3. Threat summary Based on the findings of Section 4 (below) state the most likely type(s) of explosive threats
and where they are most likely to be located to define requirements and procedures in a
clearance plan. If a worst-case threat is applicable that should also be stated

It is most likely that the respective non-state armed groups placed VOIEDS with low metal content switches, anti-lift
switches and plastic main charge containers (20 kg) in the majority of the uninhabited houses within the area
known as the ‘Officers’ Quarters’ 12—-18 months ago, in order to deny the buildings’ use by opponents, and inflict
casualties on EOD troops during subsequent fighting. These devices will most likely be found on the soft ground on
the access routes to the house entrances and in the house entrances themselves.

Additionally, UXO cannot be discounted, in the form of projected grenades, mortars, rockets and projectiles from
the indirect fire support from both sides during the conflict; some of these items may be improvised.
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Threat Assessment & Summary Title: Organisation Ref:
Officers’ Quarters Neighbourhood Threat Assessment GS 107 TA (2)

4. Evidence (Only evidence in which there is suitable confidence to be used for analysis)

4a. Threat intent Consider who are the armed group(s) and their direct/indirect target(s). What were / are
the armed group’s desired effects, objectives and results? Consider the time frame since
the threat(s) developed

Information source (interview, Attachment Ref. | Assessment
observation, photo, open source data,
assumption, comparison, etc.)

1. Open source (various) It’s widely known that this non-state armed group
N/A occupied this area for some time and then withdrew
north after prolonged fighting with state armed
2. Conversation with mayor’s staff, groups, 12 months ago (Feb 2018). Their intention in
Feb 2019 N/A this area was to defend from infantry assault

generally from the south and east and locally 360°,

leaving no warning signs, with a disregard for the

3. GS 107 NTS Report Al safety of returning civilians.

4. Conversation with locals Feb 2019 A3
Attachment 3 (sketch map)

4b. Threat capability Consider what resources and freedom of movement was available to the armed
group(s). What was the armed group’s ability and how were/are they influenced and
motivated?

Capability analysis List capabilities that may be in the armed group(s) ability and seere-eut if not specifically
applicable after analysis

e Large improvised mortar + projectile (120 mm+)
e Smaller improvised mortar + projectile
o Command-devices
e VO devices
e Crush wire switch
o High-metal-content pressure-plate
I
Directi ; .
e Plastic jug main charge
. .
o Anti-lift switches

Information source (interview, Attachment Ref. | Assessment
observation, photo, open source data,
assumption, comparison, etc.)

1. GS 107 NTS Report Al During recent clearance operations in this area the almost
exclusive main charge construction is the 20 kg’ plastic jug,
and consequently the clearance conducted by the military
EOD on this site reveals the same. The same unit has
recovered abandoned anti-lift switches of the ‘fridge light’
variety and other components.

There are photographs in the GS 107 NTS Report of local
stockpiles of plastic jug main charges, 9V power sources, a
mixture of civilian and improvised detonators and low metal
content switches.

Search planning and execution | 145



Threat Assessment & Summary Title:

Officers’ Quarters Neighbourhood Threat Assessment

Organisation Ref:
GS 107 TA (2)

2. Previous Global Solutions Clearance | N/A
Reports (Dec 18—Feb 19)

3. Conversation with EOD Major Feb A2
2019 Attachment 2 (business card)

4c. Threat opportunity | Consider the target(s) vulnerability and how the environment would dictate the

threat(s)

Information source (interview,
observation, photo, open source data,
assumption, comparison, etc.)

Attachment Ref.

Assessment

1. GS 107 NTS Report Al

2. Conversation with EOD Major Feb A2
2019 Attachment 2 (business card)

3. Conversation with locals Feb 2019 A3
Attachment 3 (sketch map)

4. Text continues on Attachment 4 A4
(‘opportunity’ enclosure)

This area offers defensive value to the occupier,
both local and general defence, and was favoured as
an area to occupy. The houses in question were
under construction, presenting soft ground suitable
to hide main charges inside and outside of each
house.

Parts of the estate, mainly to the east, are assessed
as uncontaminated; this area was used for living
quarters by the occupiers and has since had some
reoccupation by returning civilians.

It’s well known that military EOD troops leave
themselves open to anti-lift attack during their
clearance operations due to their unsafe
procedures; this was observed and taken advantage
of by the occupier, and there has been a prolific use
of anti-lift switches as a result. Cont. on Attachment
4.

5. Additional information
assumptions

Any additional information from direct & indirect evidence, inferences and

Initial Threat Assessment GS 107 TA (1) was conducted without the benefit of NTS Report GS 107, which divulged
much useful information from the site and from speaking to the local military EOD detachment, notably the

presence of anti-lift switches.

6. Attachments

Imagery, documents and information used in the analysis process (if extra space is
required for text, record it here as an enclosure)

Ser. | Description

Attachment Reference

1 GS 107 NTS Report GS 107 NTS Report
2 EOD Major business card A2
3 Sketch map A3
4 Continued opportunity enclosure A4

7. Acknowledgement |

Name / Job Title / Organisation | Signature

| Date Remarks

Prepared by

J. Smith I itk

EOD Team Leader
Global Solutions Ltd

28 Feb 2019
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Threat Assessment & Summary

Title:

Officers’ Quarters Neighbourhood Threat Assessment GS 107 TA (2)

Organisation Ref:

Checked by

A. Jones
EOD Team Leader
Global Solutions Ltd

S fones

28 Feb 2019

Organisational approval

B. Brown
Operations Manager
Global Solutions Ltd

LB Broeon

28 Feb 2019

Let’s review this after start of
task
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ANNEX C3. RISK ASSESSMENT FORM - EXAMPLE
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ANNEX C4. CLEARANCE PLAN FORM - EXAMPLE

Clearance Plan Title: Organisation Ref:
Al Obady Wheat Store GS006

1. Task preface

Task ID: GS006 Task name: Al Obady Wheat Store
Task start date: 12 Mar 2019 Estimated end date: 20 Aug 2019
Supervisor: A. Jones Plan prepared by; S. Smith
Supervisor job title: EOD Team Leader Job title: EOD Team Leader
Organisation: Global Solutions Ltd Organisation: Global Solutions Ltd

2a. Location details

Area / Region: Al Anbar province, Iraq
Address: Southern outskirts of Al Obady, 2 km south of CP ‘Green’ (MGRS GU0531913317)
Geographical Lat. 34.421932° Long. 41.231321°

reference 1:
Include description

Entrance to wheat store

Geographical MGRS GU 05052 11198

reference 2: Entrance to wheat store

Include description

Site size (m2): Total site: 638,277m2 CHA 02: 273,960 m2
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Clearance Plan

Title:
Al Obady Wheat Store

Organisation Ref:
GS006

2b. Mapping Task site details (including access) showing all areas and sub-areas pertinent to the clearance

plan

Map 1: Wheat store general area showing assessed access route from Highway 1 in the north

Map 2: Wheat store showing key locations and the site split into CHA 01 and 02 (the border between areas is TBC after

technical assessment)

Map 3: Wheat store CHA 02 split into sub CHAs for the works plan
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Clearance Plan

Title:
Al Obady Wheat Store

Organisation Ref:
GS006
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Clearance Plan

Title:

Al Obady Wheat Store

Organisation Ref:
GS006

2c. Details of
hazardous area

Each area and sub-area is to be associated with a threat (mine, cluster munition, IED, booby
trap, UXO, combination) and where possible geographical boundary points are recorded

Hazardous area Threat association Point From To Bearing | Dist. Geo Ref.
) (m)
WS SHA 01 + Combination RP N/A N/A N/A N/A Lat. 34.424190°
WS CHA 02 (IED/UXO) Long. 41.232618°
(track junction)
BM RP BM 183 83 Lat. 34.422817°
Long. 41.231183°
SP BM SP 270 30 Lat. 34.422772°
Long. 41.230940°
TP’s TBC
WS CHA 02 A Combination (IED/ | TBC
UXO)
WS CHA 02 B Combination (IED/ | TBC
UXO)
WS CHA 02 C Combination (IED/ | TBC
UXO)
WS CHA 02 D Uxo TBC
WS CHA 02 E Combination (IED/ | TBC
UX0)
WS CHA 02 F Combination (IED/ | TBC
UX0)
WS CHA 02 G UXxo TBC

3. References and
annexes:

Insert details of all reference documents and annexes to be used in conjunction with this

clearance plan

Global Solutions Manual Search SOP
Global Solutions Mechanical Search SOP
Global Solutions Hazard and Operational Marking SOP
Global Solutions Quality Management SOP
Desk Top Assessment AO002

Wheat Store NTS report
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Title:
Al Obady Wheat Store

Clearance Plan Organisation Ref:

GS006

Consider the most likely type(s) of explosive threat and where it is most likely to be located to

4. Threat summary ! C f
define requirements and procedures in a clearance plan

Supporting document reference: Threat Assessment GS006 (11 mar 2019)

An armed group has probably placed VOIEDs along part of the inside of the perimeter wall as part of a defensive plan.
The VOIEDs are likely to have crush wires or pressure plate switches in two lines parallel to the wall at approximately

5 mand 10 m. The main charges are probably plastic and contain 8-10 kg of HME. It is also possible that VOIEDs have
been placed in vulnerable points inside buildings to hinder the rehabilitation of the site. It is possible that pressure
release switches have been incorporated into some of the IEDs.

UXO ranging from 40 mm projected grenades to large air-dropped weapons may be found (some with improvised
fusing) throughout the site and cannot be discounted.

Record the results of, or reference to risk assessments examining the security risks and
vigilance levels pertinent to the site:
NA [

5. Security risk
assessment

Supporting document reference: Global Security Risk Assessment AO001

There still exists a threat of criminality in this area. Global security alert states remain at High and corresponding
security measures will be upheld.

In the event of a security incident the Global security personnel are to take charge of the situation and all staff will move
to a designated safe location.

6a. Outcomes and
beneficiaries

Record the impact this task may have on the wider community

Supporting document reference: Desk Top Assessment AO002

The wheat store was a new and modern facility before the conflict, purpose built to hold and distribute large volumes of
wheat and grain across the province by road and rail. Wheat is currently being held in makeshift storage that is
insufficient to meet demand. Once this wheat store is rehabilitated it will provide a key part of a food supply network for
hundreds of thousands of people from the conflict-affected community.

6b. Stakeholder Record the key stakeholders’ and / or beneficiaries’ titles and contact details

details

Title / Position Name Contact details Remarks

Wheat store manager | A. Habbaniya (telephone no.)

Al Obady Mayor’'s H. Tharthar (telephone no.) POC in the Mayor’s Office

Office

Community J. Islamiyah (telephone no.) POC for job recruitment

representative

Major, security forces | A. Ash Shamah (telephone no.) Responsible for security of the
wheat store

7. Clearance
method

Practical details of the clearance plan

7a. Scope of works

Clearance priorities 1. Main CP and access within the site for mechanical clearance and category 2 / 3 search
areas.

2. Mechanical clearance WS CHA 2C then G.

3. Technical assessment and clearance of unoccupied buildings in WS CHA 2A.
4. Clearance of known IEDs on the southern perimeter in WS CHA 2F.

5. Technical assessment of the perimeter wall in all areas of WS CHA 02.

Summary Once the main CP is established and assessment confirmed, the teams will confirm areas for
of t’;;? (c;learance category 1, 2 and 3 search and areas for technical assessment and mechanical clearance.
metho

All search categories will run concurrently, safety distance and resources allowing. On
completion, all remaining CHAs / SHAs will be marked and WS SHA 01 will be permanently
fenced (not required for full store productivity at this time).
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Clearance Plan Title: Organisation Ref:

Al Obady Wheat Store GS006
Time frame / Estimated priority 1: 3 days
Schedule Priority 2: 2 weeks

Priority 3: 1-2 weeks
Priority 4: 5 weeks
Priority 5: 6 weeks
Completion: 7 weeks

Reporting thresholds | Dajly: Operations manager

Weekly: Country manager (via Ops manager)
Specific: On completion of technical assessment of unoccupied buildings in WS CHA 2A
on completion of mechanical clearance

7b. Works plan Task specifics broken down into areas and sub-areas, to include specific procedures,

limitations, locations and hazards based on the threat summary and hazard survey / risk
assessment

Threat summary reference: Threat Assessment GS006 (11 Mar 2019)

Risk assessment reference: Risk assessment GS006 (12 Mar 2019)

(Note: for clarity only one area has been included here as an example, this may be templated for similar

hazardous areas if suitable)

WS CHA 2A:

The buildings on the eastern side of the main access route are unoccupied and require category 2 search on
the approach to each entrance and category 3 search for technical assessment within each building;
category 2 search will be external on the soft ground for technical assessment until the required level of
assurance has been achieved to continue with cat. 1 search.

The roof of the buildings in WS CHA 2A will only be searched if cat. 1 search is adopted in the buildings; see
risk assessment GS 006.

The perimeter wall and minimum of 10 m out to the west of the buildings requires technical assessment
using cat. 2 search until the required level of assurance has been achieved to continue with cat. 1 search.
It’s anticipated cat. 1 search in the open ground west of the buildings will be suitable after technical
assessment.

Suitable points on the western edge of WS CHA 2A are to be marked as the border between WS CHA 02 and
WS SHA 01 and permanently fenced.

7c. Marking To include details of specific marking or changes to SOPs / standards

All marking will follow SOPs apart from the following deviations:

Due to the threat of criminality on site there will be a reduced use of marking equipment that includes materials
that may hold value such as wood, metal and plastic.

Where possible, locally available materials such as stones / bricks will be spray-painted to replace standard
marking. Permanent surfaces such as walls, floors and tarmacked road surfaces may be directly spray-painted
on, this has been agreed with the NMAA.

Any deviations must be stated in the site brief to visitors.

7d. Quality To include details of quality control requirements and parameters
management
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Clearance Plan

Title:
Al Obady Wheat Store

Organisation Ref:
GS006

confirmed.

Supporting document reference: Global Solutions Manual Clearance and Global Solutions Quality Management SOPs

Team leaders and supervisors will carry out QA checks on searched areas in accordance with Manual Clearance and
Quality Management SOPs.

Due to the importance of the site the NMAA will be carrying out QA checks every 2 weeks; dates and times to be

8a. Incident
management

To include details of immediate actions for an uncontrolled explosion, non-explosive incident,
security incident, casualty evacuation (CASEVAC) route, cordon and evacuation, etc.
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Clearance Plan Title: Organisation Ref:
Al Obady Wheat Store GS006

Supporting document reference: Global Solutions Medical Support SOPs

In accordance with GS Medical Support SOPs, each team is to have a dedicated 2-person unit on standby as a
CASEVAC team, equipped with stretcher, first aid kit and explosive ordnance detecting equipment for the worst-case
scenario, and tested communications with the team leader. Each team will have an ambulance in close proximity; the
ambulance may support more than one team, but it is to be in tested communications with the team leaders and to be
no more than 2 minutes’ travel away from the team leaders’ location.

Immediate actions:

e If an uncontrolled explosion occurs or other incident or there is receipt of emergency communications — all
personnel are to stop work and look to their team leader.

e Team leaders are to communicate to all (teams and medical support) which area / team is affected; all other teams
are to return / remain in their rest areas. No work is to continue.

e Medical support is to be mobilised via an already designated safe route to the team managing the incident.

e If appropriate, the CASEVAC team is to mobilise to the hazard area under command of the team leader / deputy
ensuring the route is cleared and marked. Be prepared to administer first aid in the hazardous area, guide a medic
into the hazardous area and extract a casualty from the hazardous area.

e Medical support: Be prepared to enter a hazardous area only after it has been cleared and marked appropriately by
the CASEVAC team.

o The lead for all medical support is the Global security medic who will coordinate medical support and decide
the best option for CASEVAC.

e Team leaders:

o You will ensure the CASEVAC team makes all reasonable effort to not create further casualties through
their actions.

o You are to manage the team and the medical support, delegating personnel to man the HLS (if
appropriate) and vehicles to promote a speedy CASEVAC.

e Supervisor:

o  You are to ensure that the above is carried out correctly and communicate back to the operations staff in a
timely manner with the following information, at a minimum:
= Location of incident

Brief description

Any additional support required

Number and names of casualties

Extent of injuries

Location you intend to take casualties to and how

o The supervisor is to continue to keep the operations staff informed of further developments.
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Clearance Plan

Title: Organisational
Al Obady Wheat Store Ref:
GS006

9. Accident and injury
prevention

Health and safety

9a. Significant
hazards specific to
this site

List hazards that may cause major injuries, mass casualties or severely hamper production (if
applicable)

Hazard Control measure / documentation Supporting document
reference

Working at height in WS CHA 2A, B and G UAV / See risk assessment Risk Assessment (RA)

Structural integrity for sub sector WS CHA 2G See risk assessment GS006

Live electricity cable in sub sector WS CHA 2C

See risk assessment

9b. Organisational safety plan

reference

Global Solutions site health and safety plan Sept 2018

9c. Site-specific risk

ment reference Risk Assessment (RA) GS006

9d. Roles and responsibilities

List persons pertinent to maintaining an efficient and safe site

Name / Job Title

Role Contact details

A. Jones / EOD Team
Leader

Site lead and areas WS CHA 2A-D (telephone no.)

VHF Channel 1

S. Smith / EOD Team
Leader

Areas WS CHA E-G and SHA 02 (telephone no.)

VHF Channel 1

C. Taylor / Team leader

Security team leader (telephone no.)

VHF Channel 1

M. Sadr Local supervisor: search teams and (telephone no.)
mechanical
10. Logistical List key logistical requirements not covered by organisation’s standard operating procedures (if

requirements

applicable)

Transport: Light truck on standby for demolition site run weekly
Medical: Two ambulances

Equipment: 2 hook and line kits. UAV

Welfare: Portable shade cover

Other:

Face masks for use whilst working on the grain itself

11.Communications

List communication options and details

11a. Primary means of site communication

11b. Secondary means of site communication

VHF radios

During EOD action: assistant observing
During clearance procedures: team leader’s whistle

Mobile telephone
Voice

11c. Emergency
communication

Continuous vehicle horn blasts
Continuous whistle blasts
Continuous verbal shouting

11d. Useful contact
details

List contact details for management, support and emergency services / persons

Name / Job Title / Role

Contact details

M. Abu Nuwas / Wheat

store manager

(telephone no.)

11e. Translation

NAL

Translated by:

A. Razazza Translated reference: GS006

11
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Clea rance Plan Title: Organisational
Al Obady Wheat Store Ref:
GS006
12. Authorisation All signatories have to agree to and sign the document before the task commences
Name /Job Title / Organisation Signature Date Remarks
Prepared by
S. Smith / EOD Team Leader / Global | S. Smith 12 Mar 2019
Solutions
Checked by
A. Jones / EOD Team Leader / Global | A. Jones 12 Mar 2019
Solutions
Organisational approval
B. Brown / Operations Manager / B. Brown 12 Mar 2019 | want types and status of IEDs and
Global Solutions components from CHA02-F ASAP
Additional approval N/A []
H. Hosseinia / DMA H. Hosseinia 12 Mar 2019
12
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3.SEARCH CORE SKILLS AND
PROCEDURES

3.1.INTRODUCTION

This section describes the core skills and procedures related to IED search. It focuses on the threat
of VOIEDs in an urban environment, whether the contaminated space is a building or open area. It
is not intended to be globally prescriptive, but rather to help in the development of NMAS and SOPs
that are specific to the situations faced in different countries and MA programmes in relation to |IED
contamination.

Search core skills are described in terms of building blocks that can be combined together as procedures
to provide confidence that different types of spaces are safe. This approach means that various operational

contexts and threats can be accounted for and enables adaption in order to increase efficiency when
opportunities for improvement are identified.

Image 1. Use of visual search using a torch as an aid
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MA operators should employ search procedures that use a number of linked principle-based core skills to
form a toolkit of options to find IEDs. In this sub-section the following core skills are described:

. Core skill 1 - Visual search from a safe area

. Core skill 2 - Visual search using an aid such as a tripwire ‘feeler’, mirror or laser
. Core skill 3 - Handheld detector sweep

. Core skill 4 - Fingertip search

. Core skill 5 - Progressive marking of safe areas

. Core skill 6 — Excavation and confirmation

. Core skill 7 - Semi-remote search (hook and line)

. Core skill 8 — Dealing with vegetation

© 00 N O G A WN =

. Core skill 9 - Handovers during manual search

OPEN AREA SEARCH

Survey and clearance of urban areas is not confined to buildings and structures. Open areas, transport
routes, gardens, parks, sports fields, and undeveloped or waste ground may be contaminated with IEDs;
if this is suspected or confirmed they will need to be released.

BUILDING SEARCH

The challenges of land release in buildings and structures are not confined to the characteristics of the
devices likely to be found. The environment will require unique methods and approaches in addition to
the fundamentals recommended here. Each procedure and technique will have a postscript concerning
buildings and structures.

SEARCH PROCEDURE EXAMPLES

These are examples of how the core skills can be incorporated into procedures to provide a capability
to meet a specific hazard in an environment. The application of core skills and procedures will depend
heavily on the EO type, the environment it is in and how it came to be there. Below are some examples
of combinations of core skills used to meet specific hazards, including considerations where the search
coordinator may have to adapt them because of restrictions, while still meeting the clearance parameters.

SEARCH FOR COMMAND WIRES (CWS)

When could it be employed? / what is the threat?
e |Isolation of a CP location
e |solation of a task area

e [solation of a suspected IED

This procedure is employed when the threat assessment has identified the reasonable possibility of a
CW device that will present a hazard to the search team. While it is highly unlikely that the person who
emplaced it and who was going to fire the device is still in the area, a CW device presents an explosive
hazard where the control of its detonation may be outside of the task area. For this reason, a mine action
operator should try to discount its presence, or identify and take control of the device at the earliest
opportunity.
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Visual

The wire of a command wire IED, while a thin component, can create a large, potentially identifiable
footprint. If surface laid it may be identified as a straight line that is out of place in the environment; a
small excavation may be made where it is then camouflaged but this may also present a visible ground
sign. Wires often follow linear features such as ditches or fence lines in an attempt to reduce the chance
of being detected visually.

Detector

There are types of commercially available detector that can be used to detect concealed command wires.
A minimum length of wire often needs to be present for it to be discovered by the detector.

A NOTE. A hook can be used as a rake in areas where CWs may be buried or
camouflaged, especially when crossing linear features such as fences or
ditches where they, historically, are more likely to be secreted. This is a very
physically intrusive method and should only be used where the chance of
VOIEDs is low enough to allow for its use.

MANUAL SEARCH IN BUILDINGS WITH A VOIED THREAT
WHEN COULD IT BE EMPLOYED? / WHAT IS THE THREAT?

Manual search of a building is very similar to manual search of an open area where mines or VOIEDs are
a hazard. There are other considerations that may restrict the use of some of the skills selected, such as
buildings with high metal content or debris, and which may place a higher emphasis on the use of other
skills or enhancing those skills with equipment.

WHY THIS COMBINATION?

Visual

The skill of visual search and its enhancement through the use of visual aids such as binoculars, mirrors
or lasers is of great importance due to the potential restrictions in the use of detectors. The searcher
is looking for visual clues that could identify the presence of an IED, including component parts and
disturbances that might indicate emplacement or concealment. These include signs of interference with

loose items such as furniture or other such everyday objects.

Additional equipment used

As the use of detectors may be restricted, the following equipment can be used to enhance visual search
and improve the searcher’s chance of locating any potential signs of IED presence.

e Optics such as binoculars when used at a low magnification can allow the searcher to more
closely assess suspect items and the environment in general.

o Trip wire feeler if required, depending on the threat assessment; it may also have value in
ensuring that the searcher’s visual search is more deliberate, especially when a detector cannot
be used.

e Mirrors that can be used by the searcher to visually inspect an area prior to moving forward, or in
a recess or void before placing their head in a position to look inside.
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Detector

Most mine detectors are metal detectors that are generally unsuitable for use in buildings that have
any metal content in their construction, in household items or debris. There is a very small number of
handheld detectors that can discount this type of background metal contamination. It should not be
assumed however that detectors will not work and their use should be tested until proven that they
provide no value to the task, without placing the searcher in any danger.
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3.2.CORE SKILL 1 - VISUAL SEARCH

Image 1. Visual detection to locate an IED inside a building. Note that the visor has
been deliberately raised and will be lowered prior to carrying out any further actions

The MA sector's experience has shown that IEDs, and other EO, can be detected at the earliest
opportunity through good visual search techniques. The probability of early identification is greatly
increased when staff conducting searches have been provided with detailed technical information on
the IED components (colour, material, markings) that are likely to be present, how devices have been
constructed and how they have likely been emplaced. This early method of detection means that follow-
on intrusive procedures can be minimised and / or conducted in the safest way possible.

Visual search techniques are therefore one of the single most important skills for MA staff carrying out
manual searches for IEDs and should never be underestimated. They are not a haphazard ‘look’, but
detailed systematic observations in the near, mid and long distances; to the peripheries; at high and low
levels; and into cavities or recesses, from a safe area.

HINT. It can be useful for a searcher to visualise a grid formation of near left
and right and far left and right, with the visual search commencing with near
left to right, then far right to left.
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Search lane
progression
and
boundary
markers

Area visualised as a grid.
Arrows show direction of
visual search (near left to
right, then far right to left)

Image 2. Diagram showing the area to be visually searched
visualised as a grid to search systematically

Visual search should be conducted prior to any intrusive technique or forward movement into a hazardous
area. Based on the operational threat assessment, searchers should be made aware of the likely IED signs
and indicators that may be detected, as well as an assessment of the following key factors:

e What category and sub-category of IEDs may be present;

e The length of time the IEDs have been in place and how this could have changed the appearance
of component parts;

e The high-risk areas where |IEDs are most likely to be located;

e What IEDs are most likely to be encountered, what the worst-case assessment is, and also what
|IEDs are not likely to be present.

A WARNING. Eye protection may be removed to perform the visual search as
long as the searcher remains in the safe area. This MUST be replaced prior
to intrusive techniques commencing, such as detector sweeps or forward
movement into the suspect area.

Search core skills and procedures | 171



The visual search techniques for IEDs look for the presence of the abnormal. This is also referred to as the
absence of the normal. This can be a ground sign or top sign and is commonly referred to through the
following characteristics:

1.

Regularity. Regularity is a straight line, arch or other geometrical shape that would not normally
be encountered in nature.

. Flattening. Flattening is caused through human actions that apply pressure to an area. These can

be identified through comparison with the immediate surroundings.

. Transfer. Transfer or transference is a deposit (e.g. dust, sand, soil, mud) carried unintentionally

from one area to another.

. Discardables. Discardables are items associated with |IEDs (or other EQ) that have been left

behind either intentionally or otherwise. Discardables can include IED components, electrical tape,
packaging or ancillaries.

. Colour change. Colour change is the difference in colour from a specific area to its surroundings.

Colour change may be produced by soil excavation to place devices or where vegetation has been
cut and used to camouflage devices; the cut vegetation changes colour as it ages.

. Disturbance. Disturbance is a change or rearrangement of the normal state of an area caused by

the emplacement of a suspicious object.

3.2.1.LONG-DISTANCE VISUAL SEARCH

Image 3. Conducting visual search with binoculars

Opportunities should be sought to conduct a visual search as a preliminary measure over a broader area
before moving into specific search lane(s). The use of optics such as binoculars should be considered
to visually search the ground and surroundings, including upper levels if present, and the mid to longer
distances, with vantage points used if available. As the search progresses this process should be
repeated.

g HINT. Long-distance visual search using optics may identify indicators that

are not apparent to the naked eye or if concentrating only on the near to mid
distance. This may include regularities in lines of emplaced IEDs that have
been laid as defensive belts.

An example of an opportunity for long-distance visual search is discussed in Chapter 2, Section 2 of this
guide: Search task planning and execution — ‘360-degree observation’.
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3.2.2.BASICS OF VISUAL SEARCH

Image 4. Kneeling visual search with eye protection removed,
concentrating on the immediate area in front

Image 5. Standing visual search from a safe area with eye protection removed

A WARNING. Visual search in buildings and structures can only be conducted
accurately and safely with appropriate light levels. If the light levels mean
that a person cannot see as well as they can outside in normal daylight, then
additional light sources should be used.
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3.3.CORE SKILL 2 - VISUAL SEARCH USING AN AID

3.3.1.TRIPWIRE ‘FEELER’

The most common aid to visual search is a tripwire ‘feeler’. This tool is used in a systematic manner to
focus the eye of a searcher on a precise point and can be used from ground level to above head height.
The feeler is normally a length of moderately stiff wire that may be painted to enhance its effectiveness
as an identification tool. It works by focusing the eyesight of the searcher, and the movement that is
used should be slow and cautious, enough that the risk of the feeler inadvertently touching a tripwire is
minimised.

HINT. The tripwire ‘feeling’ procedure takes time and should only be
conducted when tripwires or other surface-laid switches, such as crush wires,
have been assessed as being present.

3.3.2.FUNDAMENTALS OF USING A TRIPWIRE FEELER

The whole width of the lane to be cleared should be examined for tripwires and other component parts.
There are two methods that are commonly used:

The box method. The searcher pushes the tripwire feeler into the lane parallel to its sides on the left,
centre and right systematically, before raising it to the desired height whilst visually searching. This
method is shown in Image 1.

Search lane
progression
and
boundary
markers

Tripwire
feeler

Image 1. Box method - tripwire feeling

The crow’s foot method. The searcher pushes the tripwire feeler into the lane on the left, centre and
right systematically from the centre of the lane before raising it to the desired height whilst visually
searching, as in the image below:
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Search lane
progression
and
boundary
markers

Tripwire
feeler

Image 2. Crow's foot method - tripwire feeling

The following series of six images illustrates the basics of an open area tripwire feeling procedure. They
show the systematic use of a tripwire feeler, starting from ground level, to waist height, then on to head
height from the standing position.

HINT. The degree to which tripwire feeling is conducted should be driven
by the operational threat assessment. This should be documented in the
clearance plan.

Tripwire
feeler

Image 3. Low level starting at the side (this would be conducted at each side of the lane)
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Image 4. Low level in the centre of the lane

Image 5. Starting to progressively increase the height
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Image 6. Only go as high as is comfortable

Tripwire
feeler

Image 7. Once the lower search has been completed, the
searcher stands up to continue the search higher

Search core skills and procedures | 177



Tripwire
feeler

Image 8. Increase the height of the tripwire feeler as high
as the operational threat assessment dictates

3.3.3.BUILDINGS AND STRUCTURES

Tripwires can be used very effectively by armed groups inside buildings, where constrictions in
passageways offer good emplacement opportunities and lower levels of natural light hamper visual
detection.

Tripwire
feeler

Image 9. Using a tripwire feeler in a passageway where there is less natural light
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Image 10. Tripwire feeler pushed through the top layers of sand to locate a
slack tripwire. Note that in this picture the feeler is not touching the wire

Tripwire
feeler

Image 11. Using a tripwire feeler to increase the effectiveness of visually searching
a doorway. Care is being taken not to put the head outside the safe area
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Tripwire
feeler

Image 12. Searcher ensuring that the whole of the doorway is fully searched
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3.3.4.DETECTING OTHER COMPONENTS WITH A TRIPWIRE
FEELER AS A VISUAL SEARCH AID

The detection of other surface-laid switches can also be enhanced by the use of a tripwire feeler or other
aids such as laser pens. This is especially true for the crush wire pressure IED switches that have been
commonly encountered since 2015 in Iraq and Syria.

WARNING. The principle is not to interact with the switch, rather to use the
feeler to help focus the searcher’s vision.

Crush
wire
pressure
switch

Lane
marker

Image 13. Surface-laid crush wire switch located with the help of a tripwire feeler

3.3.5.DETECTING TRIPWIRE USING A LASER AS A VISUAL
SEARCH AID

Searchers can use additional aids such as commercially available laser pens in these environments. The
concept is that a tripwire will visibly break or interrupt the laser’s line or interrupt the dot depending on
the type of laser being used.

n WARNING. It is important that training and familiarisation of this technique
is conducted and that it is used alongside a visual search, just like tripwire
feeling, and not used in isolation.

g WARNING. Approval and accreditation are required by the NMAA or
equivalent with regards a suitable procedure and the procurement of a laser
pen that is safe to use.

Search core skills and procedures | 181



Interrupted
laser line

Suspected
tripwire

Laser
pen

Image 14. Image showing the use of a laser pen as an aid to
visual search locating what could be a tripwire

3.3.6.USING MIRRORS AS A VISUAL SEARCH AID

Buildings and structures present an environment where |IEDs and their components, including large
components such as main charges, can be easily hidden by placing objects such as furniture in front
of them, placing them around corners or edges such as doorways or around bends in corridors, or in
overhead loft spaces. Once an initial visual search has been conducted, another aid to visual search of
these obscured positions is a mirror held in a position to provide a vantage point to search the area. This
mirror can be mounted on a small telescopic pole such as the example shown in Image 15.

IED main
charge placed
around the
corner

Search
mirror

Image 15. A purpose-made search mirror identifying a previously unsighted IED component

WARNING. Placing a mirror to observe an unsearched area may require the aid
to be placed into an unsearched area. Before this, ensure a visual search and
possibly tripwire feeler search have been conducted.

This is an adaptation of a technique used by static security personnel to rapidly search the underside of
vehicles for suspicious objects before they enter an establishment.
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3.3.7.VISUAL SEARCH WITH AN AID - INTRUSIVE SEARCH

Experience has shown that objects such as furniture and household appliances or cavities in construction
within buildings and structures can easily hide emplaced EO or explosive components and often limit a

manual search visually and physically.

If a threat analysis recognises the potential for this situation and for a more efficient search to minimise
damage to property, then simple hand tools that facilitate access to the inside of these objects or cavities,
and widely available optical aids (see Image 16), should be used to efficiently search inside these objects.

Image 16. An optical aid used with a smartphone to search inside furniture
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3.4.CORE SKILL 3 - USE OF DETECTORS IN IED
SEARCH

Initially, mine detectors in mine action focused on the requirement for the sensor to be capable of reliably
detecting anti-personnel mines with a specific metal content to a set depth. Now, a multitude of sensors
exist that can detect the presence of other materials and anomalies that may indicate the presence of an
item of EO. These sensors include ground penetrating radar (GPR), which detects subsurface cavities or
differences in material between an item and the ground around it. Other sensors include those for the
detection of long and short wires and even carbon rods.

Selecting the detector type for IED search should be initially based on the national threat analysis and
clearance criteria set by the NMAA or an equivalent body. This will help ensure that detectors purchased
and imported to facilitate a programme will provide the capability needed by the programme. The
selection process should include conducting a cost benefit analysis, as spending more money on
enhanced detectors could be offset by a reduction in labour costs, while achieving a greater level of
output. This should be confirmed during site specific operational threat assessments, to ensure that the
situation has not changed.

3.4.1.FUNDAMENTALS FOR USING DETECTORS FOR IED
SEARCH

Image 3. Using the detector from inside the safe area using a stable kneeling position
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There are five key fundamental points to remember when using a detector during IED search:

1. The searcher should be suitably trained on user maintenance, preparation, operating procedures
and functions of the respective detector.

2. The detector should be prepared reasonably close to, but prior to being used in, a hazardous area
and calibrated to the assessed IED components at the assessed depth.

3. The sensor head should be kept as close as possible to the surface, without touching, throughout
the sweep.

4. There should be overlap between the sweeps; the size of these overlaps will be dependent on the
detector and the IED component that is being searched for.

5. Progression should be clearly marked following an approved system and the searcher should
remain inside the marked safe area.

WARNING. Detector sweeps should be conducted from a stable position
inside the safe area. The detector should be set to the correct length for the
searcher to reduce the chance of their becoming unbalanced.

Image 4. Using the detector incorrectly. A supervisor / team leader should monitor
searchers for basic errors such as stretching forward and stepping outside of the
cleared area. This is common to conventional mine clearance operations
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Image 5. Detector moving to the right-hand side. This is progressed with consistent
overlap between sweeps within a comfortable forward limit for the searcher

Image 6. Detector completing the final sweep prior to moving the progression marker
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A WARNING. The construction and layout of IEDs often means that a searcher
may only detect one component or one material inside a larger component.
An example of this is a carbon rod in a low metal content pressure plate.
This must be factored into how detectors and follow-on excavation drills are
conducted.

Metal detector checking
for metal anomalies
in an earthen walled

structure

Image 7. Some buildings only contain limited metal in the structure yet
metal detectors may still provide benefit to search operations

3.4.2.FALSE POSITIVES

False positives in detector search has been an issue in wider MA operations since their conception in the
late 1980s. An example of this is data gathered by the Cambodian Mine Action Centre, from March 1992
to October 1998, that shows that for every item detected there was a 99.7 percent chance that it was
scrap metal and not EO. This figure would certainly hold true in urban areas, where metal contamination
exists in large quantities alongside EO contamination.

Detector search procedures should consider in detail the degree to which false positives will reduce
efficiency and these should be mitigated as far as possible. Procedures should consider gross
contamination to the point where detectors are not able to provide any value to the searcher. This should
be linked with the MA organisation’s accredited SOPs to state under which conditions rapid excavations
could be conducted or certain signals not investigated at all. The type of detector being used in relation to
the IED threat will significantly influence these SOPs.
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3.4.3.DETECTING COMMAND WIRES (CWs)

There are two primary procedures used in MA to detect and locate physical link command wires. This
|IED tactic is described in Chapter 1 and although MA operations should be conducted outside of conflict,
after devices have been abandoned, it is still considered good practice to locate command wires and
‘take control’ of them prior to staff being inside the explosive danger of the contact point. Specifically, the
two procedures are:

Use of wire detectors. Most handheld mine detectors are not designed to detect long CWs. Purpose-
built wire detectors for long wire detection are commercially available and can be used to help search for
CWs.

Use of tools. Other tools to locate CWs are improvised hooks or rakes that have been used by security
forces in the location of CW for decades. Normally, hooking procedures are used on the edges of linear
features or borders such as road or path verges, irrigation or drainage ditches, fence lines or hedgerows,
where irregularity from digging in CWs is easily hidden.

Hook

Uncovered
CcwW

Linear feature
(vegetation border)

Image 8. Improvised hook uncovering a suspected CW

When hooking, the searcher must take into account the fundamental principle of detector use that ‘there
should be overlap between sweeps’. This can be achieved by raking in a pattern often called a ‘crow’s
foot’, where the raking or hooking should cross at some point to ensure coverage.

Buried CWs. C\Ws may have been intentionally buried to a substantial depth (20 to 30 cm) or abandoned
for some time and become covered over by soil movement over a long period of time. This might
leave the CW still detectable by wire detector but not by the hook / rake alone. If the operational threat
assessment dictates, it may be prudent for the group that is attempting to locate CWs to utilise a spade
or other similar digging tool to excavate and confirm a detection by the wire detector if the hook / rake
proves negative.

Mitigation against VOIED switches attached to CW to target CW searchers. There have been
occasions when VOIEDs have been attached to CWSs to target personnel attempting to take control
of the CW, or to target poor practices such as the act of pulling on the wire to bring it into a CP. The
procedures used to locate CWs should therefore avoid disrupting the CW and actions such as hooking
or raking should be conducted in a controlled manner (and only after the detector has confirmed that the
immediate area is free from other IED components). If a CW is uncovered, then search procedures should
stop and the task be handed over to a qualified IEDD operator.
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3.5.CORE SKILL 4 - FINGERTIP SEARCH

3.5.1.1ED SEARCH AND GROSS METAL CONTAMINATION

In an urban area there is likely to be an abundance of metal contamination disguising IED components
from handheld detector signals. Sometimes this may even be a deliberate part of the armed group’s
tactics. Within buildings and structures there will be instances when handheld detectors will not have the
ability to discriminate between individual objects and other ferrous detritus.

Fingertip search is a fundamental procedure that may help to overcome this issue when there is not
a threat of IED components being buried or concealed by more than a couple of centimetres. When
conducting fingertip search the following points should be observed:

e \Whenever possible the search should be undertaken in the prone position, wearing appropriate
PPE, with only one hand extended and the other arm tucked under the torso to protect from blast.

e The extended hand is pushed carefully forward in the direction of the search progression through
the top surface layer, at a depth determined by conditions and threat, feeling for changes in the
micro-environment that indicate an object or abnormal ground variations.

e The search should be systematic and there should be overlap.

e The head and torso should remain in the safe area and the searcher should not reach out at an
uncomfortable distance.

Image 1. Fingertip search over a sand-covered hard surface
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Fingertip
“tracks’
and limit
of search

Image 2. Here you can see the tracks of the fingertip search. Whether
or not gloves should be worn is a key consideration

The searcher is using a systematic pattern in Image 2 working from right to left. They are keeping their
head and torso in a cleared area at all times. The searcher is wearing protective gloves due to the risk
of sharp objects such as broken glass. This means that they should practice the technique under the
conditions in which it will be conducted and be confident that the gloves will not hinder the effectiveness
of the search due to a lack of dexterity. The operational threat assessment will be key to determining
whether gloves can or cannot be worn.
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3.6.CORE SKILL 5 - MARKING

Marking of confirmed EO and hazardous areas in MA task sites are covered in detail in IMAS 08.40
Marking mine and ERW hazards, however, it is worth mentioning that the scope of IMAS 08.40 states
that "/t does not specify marking systems used by organisations during demining operations.” NMAS and
MA organisational SOPs should be developed further to specify clear warning markings for communities,
especially in densely populated areas, and (if possible) physical barriers that should be used to reduce the
risk of unintentional entry into hazardous areas.

Conducting manual search techniques requires robust procedures and a thoughtful plan for marking and
recording the progression of a searcher in a hazardous area, building or structure to promote efficiency,
manage safety and ensure the entire area has been searched.

Image 1. A searcher / deminer being trained in marking safe lanes
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3.6.1.FUNDAMENTALS FOR MARKING PROGRESSION OF
MANUALLY SEARCHED AREAS

Image 2. Searcher progressing into a structure

The progression marking system should:

e Be thoroughly briefed, alongside general task site markings, to all team members and associated
people such as visitors and members of the local community.

e Be easily recognisable against the backdrop of the environment.

e Alternatives should be available for problematic areas such as inside buildings, where there is
low light or uneven ground, or areas of ascent (such as staircases) or access (raised platforms or
tunnels).

The progression markers:
e Can be temporary in nature and should be reinforced at regular intervals.
e Should be easily moveable by the searcher.

e Should not be unduly influenced by weather conditions. For example, ‘mine tape’ can be
disturbed easily during windy conditions.
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Image 3. Progression marking used for fingertip search

Marking systems, however well planned and intended, can be difficult to recognise in urban areas when
there is an abundance of debris and ‘street furniture’ such as lamps, refuse bins, and traffic signs.

A HINT. Breaking down large urban areas into smaller, sub-areas is a useful
method when using temporary progression markers. This can be achieved
using linear features, which are abundant in urban areas, and recording the
progression on diagrams of plan views using simple colour coding (areas
completed, in progress or not yet started).

Image 4. Image showing a cutaway of a building portraying systematic recording:
completed areas are annotated in green, areas to be searched remain in red

Search teams should have designated responsibility for sub-areas. For example, if Building A is attributed
to Team 1 for the length of the task, Team 1's supervisor annotates the team’s progress of searching
Building A on a sketch map. This will facilitate efficient briefing and continuation of search following a
stand-down period and a well organised handover between teams if necessary.

Search core skills and procedures | 193



3.7.CORE SKILL 6 - EXCAVATION AND
CONFIRMATION

The deminer / searcher tasked with identifying EO using the techniques and procedures in previous
sections should confirm to a degree if objects are benign or are suspected to be an IED component
or other EO. Objects detected with visual search are unlikely to require any further ‘confirmation’.
Subsurface objects that are detected by a sensor (metal, GPR, carbon rod, wire, etc.) will require location
through excavation by the deminer / searcher to enable confirmation if they are a suspect item.

Image 1. A training lane for practising excavation

3.7.1. FUNDAMENTALS OF EXCAVATION FOR
CONFIRMATION OF IEDs AND EO

MA organisations should have SOPs that stipulate the techniques and procedures used to confirm if
suspect signals represent an |IED or one of its components. For subsurface indications these procedures
are referred to as excavation. The following fundamentals should be remembered:

EXCAVATION FUNDAMENTAL 1 - ESTABLISHING A START POINT

e The signal’s centre mass should be pinpointed and delineated using the detector. The centre
mass is then recorded to calculate distances to a start point, this can be achieved by using
obvious visual reference points or physical markers that are placed on the ground.

WARNING. If delineation and distance markers are used, they should not
penetrate the surface or impart any force that could activate a switch,
especially if indicating the suspect signal’s centre mass.
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e A temporary marker is placed back towards the cleared area at a distance to be confirmed
through the operational threat assessment and specified in the clearance plan using the
calculations in Table 1.

This temporary marker is where the excavation will begin and therefore should be at a safe distance from
the signal's centre mass to prevent a worst-case scenario occurring if an IED component is disturbed.
Having confidence in this distance enables the searcher to use hand tools to break the ground in order to
achieve the required depth, prior to starting an excavation channel towards the suspect signal.

WARNING. The area where excavation will begin should be in the direction of
search and should have already been searched visually and with a detector.

Images 2 to 6 show the delineation of a low metal content bare wire pressure plate. Due to its design
only the centre mass of the plate provides a detector signal.

Low metal
content
bare wire
pressure
(subsurface) with
detector
in lane

IED main
charge
(subsurface)

Image 2. The searcher receives a signal that a subsurface object is present

Detector
head and
direction
of sweep

Image 3. The searcher uses detector delineation techniques to try to gain as much
information as possible about the size and orientation of the suspect item

A WARNING. In Image 3 the searcher does not extend their reach.
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Perceived centre
mass of object

Image 4. The searcher is only able to establish the signal at the centre of this pressure plate

Start of
excavation

Image 5. This image shows that by having a set minimum distance
(x + y) the excavation will start from a safe position

EXCAVATION DISTANCES REFERENCE FOR IMAGE 5 AND IMAGE 6

X Assessed worst-case distance from suspect signal to the end of a component
Y Additional distance to ensure excavation in a safe area

X+Y Distance from pinpoint to start of excavation
A The depth of excavation
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Image 6. This image shows excavation depth in relation to Image 5

EXCAVATION FUNDAMENTAL 2 - EXCAVATION TO CONFIRM THE NATURE OF THE
SUSPECT SIGNAL

The excavation should initially be to a required depth determined by the MA operator and approved by
the NMAA based on the operational threat assessment. Once this depth is achieved excavation can start
towards the suspect signal.

e The excavation should be conducted in a manner that decreases the risk of inadvertently
interacting with IED components. If tools are required, then they must be tested and approved for
the task