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Executive summary

Background

Western Sahara is a former Spanish colony located on the West coast of Africa,
flanked by Morocco to the North, Mauritania to the South and East, and Algeria to the
East. Following Spain’s withdrawal as a colonial power in 1975, Western Sahara was
occupied by Morocco and Mauritania. This was met with an armed resistance by the
POLISARIO forces in order to achieve self-determination. After Mauritanian
withdrawal in 1979, Morocco and POLISARIO forces continued with the struggle until
ceasefire was agreed in 1991. This 16-year conflict has led to widespread
contamination of Western Sahara with significant numbers of cluster munitions,
landmines and other explosive remnants of war (ERW). At the culmination of this
period of conflict, Moroccan forces had constructed a defensive wall – a ‘berm’ –
running approximately 2,400 kilometres diagonally North to South across the entire
Western Sahara territory, effectively separating POLISARIO and refugee Saharawi to
the East from where civilians sought refuge in Algerian refugee camps, and to the
western coastal region which became Moroccan-controlled Western Sahara.

Project

With funding from the United Nations Mine Action Service (UNMAS) and the
Norwegian Royal Ministry of Foreign Affairs, Action on Armed Violence (AOAV,
formerly Landmine Action) has conducted the first Dangerous Area Survey in
Western Sahara East of the berm, started in 2006 and successfully completed in
December 2008. This project surveyed the POLISARIO-controlled area East of the
berm. It does not include the 5 km buffer zone approaching the berm.

Findings

The Survey identified 158 cluster strikes, 37 minefields and 1 ammunition dump.
Together, these comprise 196 ‘Dangerous Areas.’ The Survey prioritised these into
90 high priority tasks, 39 medium priority tasks, and 67 low priority tasks – based on
criteria including proximity to main population centres, waterpoints and routes. The
northern sector of Western Sahara East of the berm was found to be more affected
than the southern sector, with the regions of Tifariti and Bir Lahlu most adversely
affected. During the Survey, 433 additional individual items of ERW were identified;
many of these were immediately removed and destroyed.

Recommendations
Conducting clearance and gathering additional survey intelligence
The Dangerous Area Survey has clearly identified the extent of cluster munition,
landmine and other ERW contamination in Western Sahara East of the berm; and it
has made a preliminary assessment of the threats posed by these contaminants to
the safety and livelihoods of the local Saharawi people. Limited clearance of
ordnance identified in this Survey has already been completed. However, the major
burden of work remains to be carried out on the basis of the Survey’s prioritised
Dangerous Areas, in order to fully address the humanitarian risks, to support
regeneration of Saharawi livelihoods in Western Sahara East of the berm, and to
support progress towards peacebuilding in Western Sahara. It is accepted that this
Dangerous Area Survey, whilst the most comprehensive ever to have been
successfully carried out in the territory, will inevitably not capture all of the
contamination present. A survey capacity will therefore remain integral during the
concentrated clearance stage.
Surveying and preparing clearance of the berm buffer zone
Further survey work of suspected minefields and cluster strikes will need to be carried
out - in particular within the 5km buffer zone approaching the berm, as this area was
not included in the terms of reference of the current Survey.
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Supporting Saharawi refugee return and livelihoods regeneration
Refugee return and permanent settlement would only be feasible following the
clearance of dangerous areas allowing safe access to transit routes, wadis and
settlement sites. Following identification of contamination, and its safe removal and
destruction, resources should be made available to support Saharawi refugee return
and re-establishment of livelihoods. Development of support projects for Saharawi
resettlement in the form of food security projects for the semi-nomadic populations of
the northern sector is a particularly feasible task, with considerable evidence of local
community enthusiasm, to be undertaken in cleared areas.
Reducing ERW and landmine risk through education
Further assessment of ‘mine risk education’ (MRE) is required amongst the local
Saharawi population in order to understand local coping strategies in dangerous
areas, and to mitigate exposure to risk. The only risk education programme in the
region to date was conducted in 1997-1999 by Norwegian People’s Aid, and current
knowledge of dangers presented by contamination and appropriate responses
appears from initial assessments to be limited.
Building the mine action database
While the current Survey has created in-depth data regarding ERW contamination in
Western Sahara East of the berm, there is a significant lack of casualty and incident
data for the region. This data is crucial to assessing and monitoring risk behavior and
the rates, locations and demography of incidents.
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Acronyms
AoAV
AP Mine
AT Mine
BAC
CASEVAC
EOD
ERW
GICHD
GIS
GPS
ICRC
IMAS
IMSMA
MACC
MINURSO
MoU
MRE
POLISARIO
SAVL
SOPs
TA
UN
UNOPS
UNMAS
UXO
QA

Action on Armed Violence
Anti-Personnel Mine
Anti-Tank Mine
Battle Area Clearance
Casualty Evacuation
Explosive Ordnance Disposal
Explosive Remnants of War
Geneva International Centre for Humanitarian Demining
Geographical Information Systems
Global Positioning System
International Committee for the Red Cross
International Mine Action Standards
Information Management System for Mine Action
Mine Action Coordination Centre
United Nations Mission for the Referendum in Western Sahara
Memorandum of Understanding
Mine Risk Education
Popular Front for the Liberation of Saguia el-Hamra and Rio de Oro
Saharawi Association for Victims of Landmines
Standard Operating Procedures
Technical Advisor
United Nations
United Nations Office for Project Services
United Nations Mine Action Service
Unexploded Ordnance
Quality Assurance
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Terms
Cleared Area*

An area that has been physically and systematically
processed by a demining organisation to ensure the
removal and/or destruction of all mine and ERW
hazards to a specified depth.

Cluster bomb unit (CBU)*

An expendable aircraft store composed of a dispenser
and submunitions, a bomb containing and dispensing
submunitions which may be mines, penetration
bomblets, fragmentation bomblets etc.

Submunition*

Any munition that to perform a task separates from a
parent munition

Danger Area (DA) **

A specified area above, below or within which there
may exist potential danger.

Explosive Ordnance Disposal*

The detection, identification, evaluation, render safe,
recovery and disposal of explosive ordnance.

Explosive Remnants of War*

Unexploded Ordnance (UXO) and Abandoned
Explosive Ordnance (AXO), excluding mines.

Hazardous area*

Contaminated area

Mine*

Munition designed to be placed under, on or near the
ground or other surface area to be exploded by the
presence, proximity or contact of a person or a vehicle

UXO**

Explosive ordnance which has been primed, fuzed
armed or otherwise prepared for action, and which has
been dropped, fired, launched, projected, or placed in
such a manner as to constitute a hazard to operations,
installations, personnel or material and remains
unexploded either by malfunction or design or for any
other cause.

*Source: IMAS Glossary of mine action terms, definitions and abbreviations (updated January 2008)
** Source: AOAV internal Standard Operating Procedures definitions
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Background – Western Sahara: the conflict and contamination
Western Sahara was under colonial rule by the Spanish Government from 1884 to 1975. When Spain
withdrew from the region in 1975 it surrendered administration of the territory to Morocco and
Mauritania despite a ruling by the International Court of Justice in the same year on the
decolonisation of Western Sahara, which affirmed the principle of self determination through the free
1
and genuine expression of the will of the peoples of the territory .
When Morocco and Mauritania claimed control of Western Sahara following Spain’s withdrawal, they
were met with armed resistance by the POLISARIO (the indigenous Saharawi movement seeking
self-determination). An armed conflict ensued between Morocco, Mauritania and the POLISARIO.
Mauritania withdrew four years later in 1979, leaving Moroccan and POLISARIO forces to continue
the conflict until 1991 when a ceasefire was agreed.
Contamination in Western Sahara dates from this main period of armed conflict: 1975 - 1991.
Throughout the 1980s Moroccan forces constructed a ‘berm’ – a defensive wall of sand and rocks
with dykes and ditches contaminated with landmines – which runs diagonally from North to South,
thus dividing Western Sahara, and its population, in two.

The berm is 2,400 kilometres long, dividing Western Sahara in two.

Morocco maintained – and continues to maintain – control of the coastal region West of the berm,
including complete access to the seaboard; the POLISARIO maintain control East of the berm. The
civilian Saharawi population east of the berm fled to refugee camps in neighbouring Algeria, with the
country’s offer of political support to the POLISARIO. Contamination East of the berm reveals details
of the armed struggle in this region. Considerable numbers of cluster munition bomblets remain
unexploded from strikes concentrated on Saharawi population centres, transport routes and watering
holes. Thirty seven minefields have been identified, and ERW, including rockets, grenades, aircraft
bombs and mortar bombs, remain in populated areas across this territory.

1

International Court of Justice, Western Sahara Advisory Opinion of 16 October 1975.
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The legacy of the conflict remains on the ground, while the political track towards conflict resolution
and leadership in the unified territory remains incomplete. Negotiations mediated by the United
Nations continue, but agreement between the sides remains elusive. The Saharawi population
remains divided East and West of the berm. Saharawi refugees have lived in camps across the
border in Algeria for over 30 years. Approximately 102,000 Saharawi refugees currently live in these
2
camps, which are extremely well-organised, demonstrating considerable governance capacity, but
are, inevitably, temporary.
The physical legacy of the conflict including landmines and explosive remnants of war continues to
pose dangers to the local nomadic population, MINURSO mission representatives, and international
aid agencies travelling through the region. This contamination poses risks to stakeholders now, and
poses even greater risks in the event of an agreement between Morocco and POLISARIO and
repatriation of refugees to Western Sahara while it remains contaminated.

Remote working environment
This survey was conducted in Western Sahara East of the berm. Following the start of conflict in
1975, civilians fled to refuge in neighbouring Algeria where camps have been established for over 33
years since this date. Few civilians have returned to Western Sahara due to political hostilities and
lack of infrastructure to deal effectively with the harsh climate.
AOAV operators are based eight hours from the refugee camps and conducted operations from
remote field camps throughout the survey. The harsh environment and limited resources in these
camps placed harsh demands on the teams.
Lack of infrastructure including sealed roads, banks, shops, lines of communication and petrol
stations has made programme activities challenging. Travel and logistics are arduous. Procurement
of equipment for the programme in-country is often not possible. Freight of specialist equipment to
the programme is a complex and lengthy process.
The weather in Western Sahara is extremely hot in summer months. Normal operations are reduced
for this reason.

The harsh conditions in Western Sahara mean a shorter life for
key equipment

2

Source: CIA World Factbook
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Stakeholders

MINURSO Mission and the MINURSO MACC (Mine Action Coordination Centre)
The mandate of the UN Mission in Western Sahara is to monitor the ceasefire between Morocco and
POLISARIO forces and to organise a referendum among the population of Western Sahara to
determine the status of Western Sahara. A Senior Technical Advisor for Mine Action was deployed to
Western Sahara in 2007 to coordinate the MACC and to coordinate and monitor mine action activities.
Contamination in Western Sahara is an obstacle to repatriation of refugees to the region. This causes
dangers and complications for MINURSO in the event that its mandate to organise a referendum is
achieved and repatriation is realised.
MINURSO Team Sites are located on both sides of the berm. International military observers
assigned to these sites on rotating assignments are at risk of accidents as they conduct regular
observational tours.
AOAV has worked in close coordination with MINURSO throughout this project, in particular with the
MACC.

Aid Agencies
International support for Saharawis East of the berm periodically attracts international agencies and
individuals to the region (though few have a permanent presence here). The United Nations High
Commission for Refugees (UNHCR) and the World Food Programme (WFP) conduct extensive
activities in the refugee camps located in neighbouring Algeria. Contamination of the region by
cluster munitions, landmines and other ERW poses risks to the safety of these representatives who
must at times traverse through Western Sahara East of the berm.

Local Saharawi Population
Most of the population who resided East of the berm during the conflict now live in refugee camps
across the border in neighbouring Algeria. This population travels at times into Western Sahara East
of the berm to visit family, conduct trade and to pasture animals. The presence of contamination
around water holes, at traditional settlement sites and along well-used transit routes poses risks to
this nomadic population, unaware of the hazards or the location of dangerous items.
In the event of a political settlement, the refugee population plans to return permanently to Western
Sahara East of the berm. The continued presence of mines and ERW in the region poses risks to
repatriated refugees who are beginning to return to the region, even without a political settlement.
With the current level of contamination in place, the level of risk and rate of accidents is expected to
increase significantly once a political settlement is achieved and the Saharawi population return to the
region from refugee camps.

Action on Armed Violence
Action on Armed Violence (AOAV, formerly Landmine Action) has been the only not-for-profit
organisation conducting mine action activities East of the berm in Western Sahara since its
deployment to the region in 2006. AOAV’s ultimate objectives in Western Sahara are threefold:
1. To make the territory East of the berm safer for local stakeholders;
2. To reduce risks and land denial associated with the heavily mined buffer zone; &
3. To conduct humanitarian demining as a contribution to wider progress towards peacebuilding
and reunification of the integral territory of Western Sahara across the berm.
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From its inception in 2006, the programme has focused on completing the first comprehensive survey
of dangerous areas East of the berm and East of its 5km ‘buffer zone’. Data collection for the
Dangerous Area survey was completed in December 2008. It identified and marked 196 dangerous
areas, and mapped them electronically using GIS software. All survey data was entered into the
IMSMA system at AOAV’s national head office in Tifariti. This report is the product of AOAV’s survey
work, conducted in close coordination with the MINURSO MACC and POLISARIO representatives,
including military authorities.
As of January 2008, AOAV has developed a limited but dedicated clearance capacity to conduct
Battle Area Clearance (BAC). By the end of 2008, the organisation had cleared a total of 1,879 items
including 14 cluster strikes in the northern sector, and the first community (Budib) was cleared and
officially handed back to the local population.

POLISARIO
The POLISARIO is the indigenous Saharawi movement in Western Sahara. The POLISARIO control
the region East of the berm and work with local populations to administer and develop governmental
activities and services. Clearance of dangerous contamination will make the POLISARIO’s work safer
and will enhance their ability to develop cleared regions with local populations.
AOAV and the POLISARIO military authorities work under a Memorandum of Understanding signed
by both parties. The POLISARIO is in support of AOAV’s programme and of this Dangerous Area
Survey project. The POLISARIO has provided successful candidates for survey teams who were
demobilised to conduct civilian survey and clearance activities. The POLISARIO also assists AOAV
through the provision of explosives at market value, the assistance of local liaison officers to identify
known local suspected hazards and extensive support to this project which has contributed to its
success.

Objectives and Deliverables
The main objective of the dangerous area survey is to identify dangerous areas and items in
Western Sahara East of the berm, not including the 5 kilometre buffer zone.

This objective was achieved while also meeting the following deliverables:
1. Prioritisation of clearance tasks in coordination with the MINURSO MACC.
2. Destruction of in situ items posing immediate threat to local stakeholders. A total of 1,877
items were destroyed during the survey
3. Provision of technical and logistic support for three annual destructions of anti-personnel
mines stockpiled by the POLISARIO. This is a significant step in meeting the POLISARIO’s
obligations under the Deed of Commitment as a non-State party signatory to the Antipersonnel Mine Ban Treaty.
4. Training of three indigenous Saharawi teams and relevant support staff to safely and
efficiently identify and remove dangerous items posing threats to the safety of the Saharawi
population, UN personnel and international visitors in Western Sahara East of the berm.
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Case study – Budib
Said Mahmoud is an eight year old Saharawi boy. On 21 February 2007, Said was playing with his
fourteen year old brother Salek in Budib, East of the berm in Western Sahara. Salek picked up a
shiny metallic ball, unaware of the danger it
posed. This ball was a BLU63 cluster
submunition; a bomb. The submunition
detonated in Salek’s hand and he died from
his injuries four days later while Said was
still in a critical condition from the blast.
Unexploded cluster bombs like the one that
killed Salek are littered throughout Western
Sahara East of the berm; a consequence of
the armed conflict over territory between
Moroccan and POLISARIO forces from 1975
to 1991. Cluster bombs are large containers
that are designed to break open in mid-air,
saturating areas up to the size of several
football
fields
with
hundreds
of
Cluster munition casing and BLU63 bomblets at a
submunitions. These submunitions often fail
water source in Budib prior to clearance. The
to explode immediately but, remain
Saharawi boy and his camels in this photo were at
unstable, thus posing a lasting danger to
risk of an accident. Many other sites across
civilians following conflict.
Many other
Western Sahara pose similar risks to local
dangerous items including landmines,
populations.
grenades, mortar bombs, aircraft bombs and
projectiles contaminate the landscape that was once a permanent and safe home to the nomadic
Saharawi population.
Action on Armed Violence (AOAV, formerly Landmine Action) deployed to Western Sahara East of
the berm in 2006 and trained Saharawi operators to conduct this survey of dangerous areas and
items. During the survey, AOAV marked hazards with dangerous area markers, electronically
mapped findings and entered data into an international database for clearance. In December 2008,
AOAV concluded this survey. In total,
158 cluster strike areas were identified,
37 minefields and 1 ammunition dump.
While the survey was ongoing, AOAV
began the lengthy task of removing and
destroying dangerous items in January
2008. One of the first tasks undertaken
was the community where Salek and
Said were injured. In June 2008 AOAV
completed clearance of Budib and
conducted its first community handover
to the local population.
Budib has been cleared of ordnance, but
many other traditional settlement sites,
water holes and routes remain unsafe.
Budib Handover ceremony
AOAV continues its work to clear the
areas contaminated by explosive
remnants of war and mines posing immediate risk to local populations.
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Methodology- Prioritisation

Due to a lack of adequate natural resources, infrastructure and highly mobile population, the risks to,
and impact on, populations created by cluster munitions, landmines, and other ERW in Western
Sahara East of the berm is unique and should not be compared on a global scale against other
contaminated countries. AOAV considered 3 criteria to assess risk and to determine the clearance
priorities and used GIS analysis to classify all Dangerous Areas and spot tasks into High, Medium and
Low. As threat is immediately increased due to the potential for populations to travel or temporarily
settle close to contaminated areas, any Dangerous Area or spot task that falls into a high risk
classification for any of the following 3 criteria was categorised as a High clearance priority.
1. Proximity to population centres - Due to the nomadic nature of the people of Western Sahara,
there are only five main population centres in each of the five regions of Western Sahara East
of the berm. Tifariti, the largest region, is the location for many political and cultural events
and attracts a considerable number of international visitors and local Saharawis from the
refugee camps at Rabuni. International NGOs have begun to invest in this region and are
undertaking various projects such as the development of Tifariti residences and medical
facilities. It is crucial to take into account these population centres as a criteria to prioritising
threat and to address clearance in an effective way in order to reducing the possibility of
accidents. For this reason, Dangerous Areas and spot tasks within 5km of a population centre
were classified as High, those within 10km as Medium and all the rest as Low.
2. Proximity to water points - The traditional means of livelihood for the Saharawi people is
grazing herds of goats and camels. In the Saharan desert, where water is a scarce resource,
nomadic families rely on safe access to water points dotted throughout the landscape. The
presence of UXOs and mines prevents people from safely accessing waterholes, thus leading
to decreased productivity. In the long term, this not only affects the economy of the family but
may lead to shifts in land use patterns, therefore placing greater impact on entire
communities. Due to a lack of alternative livelihood options and limited skills and resources,
local populations elect, at times, to risk using contaminated land and water points in order to
keep their animals alive. They resort to moving the ordnance out of the way, putting
themselves at risk of an accident. It is expected that the clearance activities conducted by
AOAV will provide the nomadic herders greater confidence in using their land and will
therefore result in significant socio-economic benefits. As a result, vicinity of Das to water
points is a vital criterion for the prioritisation process. Only major water points that are in
permanent use were considered, since other minor water points are seasonal and used
infrequently. Dangerous Areas and spot tasks located within 3km of a major water point were
classified as High, those within 5kms were classified as Medium and all the rest falling outside
these distances were classified as Low priority.
3. Proximity to routes - Owing to the ever migrant nature of the people, the transit routes in
Western Sahara are in constant use when people are moving from one place to another
(especially during the summer holidays when people from the refugee camps at Rabuni
temporarily settle in Mehaires and Tifariti). The routes were classified into Primary, Secondary
and Tertiary routes on the basis of local knowledge and data gathered by the survey teams.
Only Primary and Secondary routes were taken into account for prioritisation as these routes
connect the various important locations east of the berm. In addition to being used by local
people, these routes are used by MINURSO and POLISARIO patrols as well as AOAV survey
teams and will play a vital role during repatriation of the Saharawi refugees once a political
solution has been achieved. The tertiary routes are small isolated tracks that are used
infrequently. Consequently, Dangerous Areas and spot tasks located within 3km of primary
routes were classified as High, those located within 1km of secondary routes as Medium and
all the rest as Low.
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Prioritisation Proximity Distances
The prioritisation distances discussed above were determined based on activity trends among the
local population. Local knowledge and a detailed map study of the identified Dangerous Areas
suggest that the nomadic population tends to settle 2-3 kilometres away from a water point. This is to
seek privacy since a single water point is often used by several families. The area directly surrounding
a water point is where the cattle are left to graze. In the case of routes, a minimum of 3 kilometres
has been applied as once again local knowledge and a detailed map study of Dangerous Areas
suggests that Saharawis in transit from one place to another often stop for tea and prayers or to camp
overnight. However, they usually venture a few kilometres away from the track in order to collect
wood for a fire or to seek a shaded area.

Exceptions to the above classification
The above criteria were consistently used for prioritisation with the exception of the following cases
where the priorities were changed from low to medium so as to accommodate exceptional conditions.
1. Shifting sands - Using the standard criteria, the cluster strikes and minefields around the
Laguad area of Aguinit region were classified to be Low priority since there are no water
points, population centres or routes. Although remote, the area is affected by 2 cluster strikes,
one of which is contaminated with over 200 Blu 63 cluster bombs. This area is affected by the
movement of sand dunes which causes the destruction of hazard markings and the sinking of
dangerous items as shown in the photo below. Due to this increase of risk, these cluster
strikes were deemed to be Medium priority; a delay in clearing these tasks would complicate
the clearance process as the items would be buried deep within the sand. Any Dangerous
Area identified in the future to have shifting sands will be re-prioritised accordingly.

Shifting sands obscuring CBU and other ERW

2. Pastoral areas - Several cluster strikes in pastoral areas, especially in the northern part of Bir
Lahlu, were classified to be Low priority under the regular prioritisation criterion. However,
despite a long dry season with severe drought, rainfall was higher in and around this pastoral
area. As a result, a large number of people, particularly from the refugee camps, settled here
to provide their cattle with a grazing ground. The prioritisation of Dangerous Areas in this
region was appropriately modified from Low to Medium priority to take into account the
increase in migrant populations who may be unaware of local threats. Areas with similar
temporary migration and settlement patterns are subject to amendments in clearance priority.
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Methodology- Survey and Site Selection

The Survey followed the POLISARIO’s regional demarcation, which divides the area East of the berm
into northern and southern sectors. Surveys were conducted region-by-region in both sectors. Data
were gathered using three principal sources of information:
1. MINURSO reports
MINURSO has been gathering data on suspected hazardous areas since it deployed to
Western Sahara in 1991 following the ceasefire. AOAV investigated all reports in this
database, plus any additional reports as they were, in an ongoing manner, produced by team
site members and patrols. AOAV has verified or validated all these reports, reported the
findings to MINURSO, and included verified reports in the Survey data.
2. POLISARIO knowledge
Local POLISARIO representatives were stationed at AOAV’s field camp for each region
surveyed. These representatives informed AOAV of all known or suspected dangerous areas
in the region and educated operators on known safe routes for traversing the region and
approaching hazardous areas.
The POLISARIO military authorities have provided information to AOAV of areas where
conflict took place and areas which are known or suspected by local patrols to be hazardous.
3. Local population
Local communities and nomadic populations were interviewed throughout the survey to
ensure that local information and knowledge of hazardous areas was investigated thoroughly.
Local populations proved to be one of the most fruitful methods of gathering data.
Local populations were also educated about the hazardous area marking system used by
AOAV teams. While this does not constitute a risk education programme, it does improve
local awareness of hazards and their locations.
AOAV acknowledges that the availability of data on conflict-related contamination is unlikely to be
complete in an absolute sense. The data gathered, process of verification, and sites surveyed,
however, provide a very full picture of conditions on the ground in the territory AOAV was
commissioned to survey. AOAV continues to run a survey capacity to update and improve the
comprehensiveness of findings.

Methodology- Training and Capacity-building
As per deliverable 4 of AOAV’s objectives for this project (see page 10), AOAV is committed to
establishing an indigenous capacity capable of safely and efficiently identifying and removing
dangerous items posing threats to the safety of the Saharawi population, UN personnel and
international visitors East of the berm in Western Sahara. To achieve this deliverable, AOAV has
recruited Saharawi operators and support staff and provided training and capacity-building through
international technical advisors. The first two teams of operators recruited in 2006 were
decommissioned from the POLISARIO. Support staff and the third team, recruited in January 2008,
were recruited from the Saharawi refugee camps in neighbouring Algeria.
To work toward the AOAV objective of creating an indigenous capacity, three national Saharawi
teams have been trained in survey, GIS, disposal, and medical skills.
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Dangerous Area Survey
Saharawi teams have been trained in Dangerous Area survey techniques by AOAV’s international
Technical Advisors. This training was initially conducted in 2006 with two teams of operators
demobilized from the POLISARIO and again in January 2008 with a third team recruited from the
refugee camps. Refresher training has been conducted on a regular basis in accordance with IMAS.

Gender Balance
AOAV has worked to recruit a balance of male and female staff members. Support staff members,
including finance management and administrative management staff, are female and have received
significant training to meet the requirements of this role. The recruitment drive for the third
survey/clearance team focused on attaining female applications, which was initially a challenge.
Three female applicants were successful, so 50% of the recruitment was male and 50% female. All
staff members have been trained in dangerous area survey. One of these operators is a team medic
with advanced level medical training. Two of the female operators are survey and clearance operators
with Level 3 EOD training and BAC training including the use of large loop and GC detectors.

BAC Operators: Taufa Brahim Belal & Mariem Zaid
Amar,

Geographical Information Systems (GIS)
A GIS capacity was initially set up in ArcMap in March 2007 in order to centralize data collected
during the survey. The initial setup involved geo-referencing raster maps, satellite images and
acquiring ground data.
GIS training of the WS GIS Officer was carried out by the AOAV GIS Manager over a period of 4
weeks in 2007 and in 2008 regular GIS training was carried out in order to build further upon his GIS
skills and make the information management more efficient. The survey resulted in the accumulation
of detailed spatial data and unprecedented reliable regional mapping and has greatly assisted in
gaining familiarity with the geographical coverage and ERW contamination of Western Sahara East of
the berm. A fully functional GIS is of paramount importance for assessing and addressing UXO and
landmine clearance operations in Western Sahara East of the berm.

Lack of Base Maps
The lack of available base maps of Western Sahara was initially a problem. However, base maps for
the Northern Sector were obtained from the MACC, and Russian maps were purchased. The
reliability of the Russian maps was compared with ground data collected using GPS and their
accuracy was improved. However, base maps for the Southern Sector were not obtained. AOAV
created its own cartographic coverage by integrating data from several reliable sources. Data such as
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routes, water points, wadis, spot task locations, cluster strike areas and minefield boundaries were
collected using GPS units by field teams during the survey.

Information Management System for Mine Action (IMSMA)
IMSMA was installed in November 2008 under the guidance of the MACC’s IMSMA Officer. IMSMA
was developed by the Geneva International Centre for Humanitarian Demining (GICHD) in order to
provide a standardized software tool to support data collection, storage, reporting and mapping tasks
associated with a wide variety of mine action activities. The IMSMA database assisted AOAV to
effectively manage and analyze data pertaining to hazardous areas, clearance activities and victim
information.
The MACC provided training for the AOAV GIS Officer in the various methods of data entry and
customization of the database. Since initial setup and training, the IMSMA has been populated with all
the Dangerous Area survey data and has proved to be very useful for generating reports and tracking
progress of survey work.
Field survey forms such as Dangerous Area and Spot Task reports have been updated and
synchronized to coincide with the standard IMSMA forms in order to facilitate efficient entry of data.

GIS/IMSMA Training: Penelope Caswell and Ahmed Badi

EOD Level 3
International Technical Advisors are stationed at AOAV’s programme to train and capacity build
operators, to provide technical direction and assistance and to conduct quality assurance of
operations.
Two Saharawi teams of operators demobilized from the POLISARIO military were trained in MarchApril 2007 in IMAS Level 3 Explosive Ordnance Disposal (EOD). A third team recruited from the
Saharawi refugee camps in 2008 has been trained in IMAS Level 2 EOD. Training was conducted by
AOAV’s Senior Technical Advisor. It included theoretical and practical training with a final exam.
Refresher training is conducted regularly in accordance with IMAS.
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BAC
In April 2007, subsurface battle area clearance (BAC) training was conducted, equipping the teams
with necessary knowledge and skills to perform subsurface search and removal of ERW. Further
training was conducted with the newly recruited third team of operators in early 2008. Ongoing
supervision by international technical advisors and regular refresher training has been conducted
according to IMAS.

Advanced Trauma Management and First Aid
AOAV has trained all support staff in first-aid, all operators in trauma first-aid, and all team medics in
advanced trauma management. From October 2008 the programme has been contracted to fulfill an
emergency response capacity to respond to mine- and ERW-related accidents. Specialist Trauma
Management training was conducted with programme medics to respond to emergency incidents with
confidence and experience. AOAV works in close cooperation with MINURSO when responding to
emergencies. A clear memorandum of understanding (MoU) details the procedures and these are
practiced regularly with MINURSO through casualty evacuation (CASEVAC) exercises.
Continued monitoring by international AOAV experts, the MINURSO MACC and quality assurance
procedures will ensure that national Saharawi staff members have the training and practice to
respond safely and efficiently to casualty incidents at an international standard.

Methodology- Quality Assurance (QA)
Internal QA was conducted at all stages of the Survey in order to ensure that data collected were
accurate. These QA measures included AOAV’s Standard Operating Procedures (SOPs), and were
supported through monitoring by the team leaders and Technical Advisor (TA). AOAV SOPs have
been submitted to the UN for review and approval.
Survey Operators were responsible for ensuring that forms were fully completed, accurately and
legibly, before submitting to the team leader for review. These forms were then submitted to the TA
for a final check. Refresher training in survey conduct, data management and safety procedures was
conducted at regular intervals.

17

Results and Findings
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Prioritisation of Clearance Tasks
The Survey aims to provide relevant authorities, donors, and implementing agencies with data that,
within reason, comprehensively define cluster munition, landmine and other ERW contamination in
Western Sahara East of the berm in terms of scale, type, location and hazard. The affected locations
have been classified into High, Medium and Low priority based on proximity to population centres,
water points and primary and secondary routes. The survey identified a total of 158 cluster strikes, 37
minefields and 1 ammunition dump in Western Sahara East of the berm. These 196 Dangerous Areas
were classified as: 90 High-priority tasks; 39 Medium-priority tasks; and 67 Low-priority tasks (see
Map 2).

Prioritisation of Dangerous Areas assists in the allocation of resources, and establishes baseline data
for measuring clearance performance. Considerable clearance work has already been completed.
The majority of this clearance has been carried out in the northern sector, focused in and around the
towns of Tifariti and Mehaires, further details of which are in the regional profiles section of this report.
Items posing an immediate danger to local populations or other stakeholders were destroyed in situ in
the course of the Survey. Outstanding spot tasks will be cleared as and when locally-prioritised
Dangerous Areas are cleared in sequence. Clearance work will be carried out by region in the
following order:
•
•
•
•
•
•

Tifariti
Mehaires
Tifariti Northern Wadis
Bir Lahlu
Mijek
Aguinit

Owing to the high number of cluster strikes as compared to minefields and limited resources and
manpower within the teams, clearance will first be focused on BAC of cluster strikes. To address
logistical challenges posed by the remote and harsh environment of the Sahara and the long distance
between the regions, spot tasks will be cleared alongside cluster strike clearance. In the future if
resources permit, a separate EOD team will be deployed to address spot task clearance. Meanwhile,
with this limited capacity, minefields will be marked with the co-operation of MINURSO and
POLISARIO.
The findings and information presented in this report have been recorded and stored in the IMSMA
database, providing comprehensive details of the nature of mine and ERW threat experienced by
communities East of the berm.
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Map 2
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Class of munitions
Munition type is an important factor in determining appropriate clearance methods and prioritisation
for clearance. The survey identifies that contamination Western Sahara East of the berm is mainly
caused by cluster munitions, mines and other ERW.
Distribution of contamination greatly varies in different clearance task areas and ranges from dense
contamination to more sparse ordnance distribution. Table 1 presents an overview of the types of
ordnance found and ordnance manufacturers.
It is clear that the largest contamination is caused by BLU-63 cluster bomb and MK118 sub-munitions.
In many of the Dangerous Areas identified, a mix of munitions presents its own unique challenges for
clearance operations, with demining and EOD teams working in close cooperation with each other.

Blu-63 cluster munition

Table 1: Type of ordnance
No. of
Clearance
Tasks

Type of Ordnance

Origin

89

BLU-63

USA

43

MK118

USA

28

Unknown Mines

Unknown

14

M42

USA

5

TMA-4

Yugoslav

4

Mix of BLU-63 and MK118

USA

2

Mix of BLUE-63 & 105mm

USA & Unknown

1

M51-55

France

1

Unknown 20 mm

Unknown

1

BLU-63 & BLU-63 fuses

USA

1

BLU-63 Fuses

USA

1

Dumped Ammunition

Unknown

1

Fuses (AP & AT)

Unknown

1

M19

USA

1

MK118 & unknown others

USA & Unknown

1

PT MA BA3

Unknown
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Geographical Distribution of Contaminated Areas
Map 2 shows the distribution of the minefields and cluster strikes areas found in Western Sahara East
of the berm. The northern sector is more heavily-affected as compared with the southern sector, and
the most affected region is Tifariti. The southern sector is more sparsely-populated and has a smaller
number of cluster strikes and minefields.
Table 2 and table 3 show a breakdown of cluster strike and minefield tasks in the northern and
southern sectors respectively. A total of 37 minefields have been identified in Western Sahara East of
the berm, with 28 in the North and 9 in the South covering an area of approximately 19 square
kilometres and 302 square kilometres respectively. A total of 158 BAC tasks have been identified with
119 located in the North and 39 in the South.
The results of the Dangerous Area Survey clearly illustrate that Western Sahara East of the berm is
significantly contaminated by cluster munitions, landmines and other ERW, especially in the northern
regions. The information gained during the Survey process will allow for the development of an
appropriate targeted response which will include marking, area reduction, large-scale clearance, risk
education and victim assistance.

Region

Cluster Strikes

Minefields

High

Med

Low

Total

High

Med

Low

Total

Bir Lahlu

10

8

10

28

8

2

2

12

Tifariti

38

8

11

57

6

2

1

9

Mehaires

10

14

10

35

0

0

7

7

Northern
Sector
Total

58

30

31

119

14

4

9

28

Table 2: Dangerous Areas in the Northern Sector

Region

Cluster Strikes

Minefields

High

Med

Low

Total

High

Med

Low

Total

Mijek

13

3

18

34

1

0

1

2

Aguinit

1

2

2

5

2

0

5

7

Southern
Sector
Total

14

5

20

39

3

0

6

9

Table 3: Dangerous Areas in the Southern Sector
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Regional Profiles
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TIFARITI
Due to its central location, Tifariti is considered the main population centre of the Northern Sector and
has a seasonal population of approximately 1,132 families, many of which herd their camels and
goats in the desert for grazing.
Map 3 shows the distribution of Dangerous Areas and spot tasks in Tifariti. The survey identified 57
cluster strike areas, 9 minefields and 132 spot tasks making Tifariti the region with the highest number
of cluster strike areas in Western Sahara East of the berm. Figure 2 shows the spot tasks pending
clearance in the region. A considerable number of spot tasks have already been cleared.
The majority of high-priority tasks in the Tifariti region are around the Tifariti town and also in the
northern part of the region along the berm. This area close to the berm has a network of wadis that
are accessed regularly by nomadic Saharawi people who settle in close proximity for access to water.

Table 4: Total Number of Tasks Identified in Tifariti
Spot Tasks
Pending Clearance

Spot Tasks
Destroyed

No. Cluster Strike
Areas

No. of
Minefields

18

114

57

9

Figure 2: Tifariti Spot Tasks pending clearance
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Map 3
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BIR LAHLU
This region and town serves as a transit point on the main route through Western Sahara East of the
berm to Mauritania. These routes are also frequently used by seasonal nomads travelling from the
Rabuni camps in Algeria.
Map 4 shows the distribution of Dangerous Areas and spot task locations in Bir Lahlu. The survey
identified 28 cluster strikes areas, 12 minefields and 419 spot tasks making Bir Lahlu the region with the
highest number of minefields East of the berm covering approximately 13 square kilometres. Bir Lahlu is
also the region with the highest number of spot tasks. Figure 3 shows the types of spot tasks pending
clearance in Bir Lahlu.
High priority tasks are concentrated around the town centre and the frequently used routes from the
refugee camps in Rabuni.

Table 5: Total Number of Tasks Identified in Bir Lahlu
Spot Tasks
Pending Clearance

Spot Tasks
Destroyed

No. Cluster
Strike

No. of
Minefields

405

14

28

12

Figure 3: Bir Lahlu spot tasks pending clearance
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Map 4

27

MEHAIRES
Mehaires is the westernmost region of the Northern Sector. It is not located on or near the main
transit routes. However its year-round favourable climatic conditions attract seasonal residents from
the camps in Rabuni and other parts of the region.
Map 5 shows the distribution of Dangerous Areas and spot tasks in Mehaires. The survey identified
35 cluster strikes, 7 minefields and 56 spot tasks. Figure 4 shows the types of spot tasks pending
clearance in Mehaires.
High task priorities are concentrated around the Mehaires town and water points. Some clearance
work has already been carried out around the town.

Table 6: Total Number of Tasks Identified in Mehaires
Spot Tasks
Pending Clearance

Spot Tasks
Destroyed

No. Cluster
Strike

No. of
Minefields

6

50

35

7

Figure 4: Mehaires spot tasks pending clearance
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Map 5
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MIJEK
Map 6 shows the distribution of Dangerous Areas and individual spot tasks in Mijek. The survey
identified 34 cluster strikes, 2 minefields and 31 spot tasks. One of the minefields is located within
approximately 30kms of the berm and two accidents have occurred here due to the presence of
landmines. One incident resulted in the death of a Mauritanian shepherd and the other resulted in the
death of two camels.
Figure 5 shows the type of spot tasks still pending clearance in Mijek.
High task priorities are mostly located around the Mijek town and some clearance work has already
been carried out.

Table 7: Total Number of Tasks Identified in Mijek
Spot Tasks
Pending Clearance

Spot Tasks
Destroyed

No. Cluster
Strike

No. of
Minefields

16

15

34

2

Figure 5: Mijek spot tasks pending clearance
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Map 6
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AGUINIT
Map 7 shows the distribution of Dangerous Areas and spot tasks in Aguinit. The survey identified 5
cluster strikes, 7 minefields and 51 spot tasks. Figure 6 shows the type of spot tasks pending
clearance in Aguinit.
POLISARIO subdivides the Aguinit region into another military region called Dugege, however, AOAV
has followed MINURSO’s team site areas which consider this to be a single region.
Aguinit is very sparsely populated and is along the route to Noadibu in Mauritania and has far less
contamination as compared to the other regions. All the minefields identified in this region are located
along the berm which is not accessible by stakeholders. It is therefore considered the region with the
lowest priority for clearance.
Table 8: Total Number of Tasks Identified in Aguinit
Spot Tasks
Pending Clearance

Spot Tasks
Destroyed

No. Cluster
Strike

No. of
Minefields

35

16

5

7

Figure 6: Aguinit spot tasks pending clearance
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Map 7
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Conclusions and Recommendations
Western Sahara continues to present considerable issues from a humanitarian perspective –
not least, reducing post-conflict risk to the local population and others, supporting the return of
displaced Saharawis and the re-establishment of their livelihoods and, ultimately,
reconciliation of the territorial dispute through democratic means.
But Western Sahara also presents humanitarian opportunities – in particular for countries that
have taken the lead in strengthening international commitments on post-conflict recovery.
Following the successful completion of the Convention on Cluster Munitions in Oslo
December 2008, the scale and nature of post-conflict conditions in Western Sahara,
especially noting the relatively high levels of cluster munitions contamination, presents an
opportunity to donors to support concrete action to realise the convention on cluster
munition’s aims.
AOAV’s presence in Western Sahara East of the berm since 2006 has provided increased
safety to local stakeholders including local populations, MINURSO personnel and
international visitors. The completion of this survey is a significant achievement toward
reducing the risks of accidents East of the berm, supporting refugee return and reestablishment of sustainable livelihoods, and, ultimately, in creating conditions for increased
confidence between the forces on both sides of the berm. Further activities are urgently
required to continue current efforts and reduce threats and risks in the region. A description
of future activities is below:

Clearance of identified tasks
AOAV has begun clearance of tasks identified through the survey. Spot tasks posing
immediate threat to local stakeholders were destroyed in situ during the survey. Clearance of
Dangerous Areas has also commenced in coordination with the MINURSO MACC and
POLISARIO. The first completion of cleared land was handed over to the local community in
June 2008 (see ‘Case study- Budib’). Following the completion of the Dangerous Area
Survey, AOAV is concentrating on clearance of tasks identified in prioritised order. This work
will continue in coordination with the MINURSO MACC and POLISARIO to ensure that
clearance is conducted in agreement with each stakeholder’s objectives.

Continued Survey
This survey covers the POLISARIO-controlled region East of the berm in Western Sahara. It
does not cover the 5km buffer zone East of the berm, as defined in AOAV’s MoU with
MINURSO. Due to the continued political dispute between the Frente POLISARIO and the
Moroccan Government over Western Sahara, the berm continues to be monitored by armed
forces. This area is a politically sensitive zone and for this reason, was not included in the
region-wide survey.
Many accidents have taken place in the buffer zone and it remains a grave humanitarian
hazard. Continued survey of suspected minefields and ERW within the berm’s buffer zone
will reduce risk of accidents, reduce land denial, and contribute to longer-term confidencebuilding measures.

Casualty Data and Accidents
There are limited existing data on casualty rates and incidents due to the lack of
infrastructure, reporting centres and medical clinics in Western Sahara East of the berm. The
lack of an effective database on casualties initially meant that it was difficult to accurately
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focus the survey around casualty data. Furthermore, the ongoing tense political situation and
existence of illegal smuggling activities through restricted dangerous areas prevents many
accidents from being reported and attended by trained medical and casualty evacuation
professionals.
AOAV and the MINURSO MACC have recorded accidents and incidents when they are
reported to either agency. However, many accidents aren’t reported. On some occasions
when AOAV has been alerted and attempted to provide assistance, the casualty has been
removed to an unknown location before medical teams arrive. This is most likely due to fear
of recrimination for accidents occurring in the restricted buffer zone; a result of ongoing
political insecurity.
This survey highlights the requirement for reliable and inclusive casualty and incident data in
Western Sahara East of the berm. The lack of available existing information was detrimental
to the survey and clearance prioritization process and provides local authorities with little data
to form risk education strategies and victim assistance capacities. The data that has been
recorded is limited, but did factor into the survey process and is included in the IMSMA
casualty forms recently authorized by the MINURSO MACC.
Apart from the data collected by MINURSO and AOAV, limited historical data on accidents is
housed in the Saharawi Association for Victims of Landmines (SAVL) located at the refugee
camps in Rabuni, Algeria. This data is limited to survivors of accidents and there is no
indication of the percentage of incidents that has been recorded. An extensive categorisation
and electronic data input exercise of these files is required.
The International Committee for the Red Cross (ICRC) workshop for amputees located at the
SAVL also holds a separate list of survivors requiring prosthetics. This list of 260 survivors,
provided to the ICRC by the Ministry of Health, is limited to names of survivors and details of
the amputation only.
Landmine Monitor published 7 casualties reported in Western Sahara East of the berm in
2007 and 8 casualties in 2006 relating to mines and other ERW. These numbers were
gathered from known data at the MINURSO MACC and AOAV. It is suspected that the
accuracy of these numbers is low due to underreporting.

Risk Education
Throughout the survey, AOAV’s survey teams noted that local populations are either unaware
or unvigilant of the risks posed by contaminated areas. High-risk activities were witnessed,
particularly at contaminated water holes where herders continued to water their animals.
Norwegian People’s Aid conducted risk education in the refugee camps only from 1997-1999.
Approximately 30,000 Saharawi refugees received MRE through this programme. Local
organisations continued risk education activities in the camps until 2001 but there have been
no further MRE activities among Sahrawi populations in the camps or critically within areas of
threat in Western Sahara East of the berm since this programme.

Support for Saharawi repatriation and resettlement in cleared areas
Throughout this survey project, AOAV detected a requirement for development assistance for
the Saharawi population attempting to resettle in areas cleared of contamination. The
refugee population is beginning to attempt to resettle in safe areas but does not have the
resources to be self-sufficient during the dry season due to water shortages and inadequate
agricultural techniques. Support to the local population in areas cleared of contamination
would ensure that the land cleared could and would be inhabited by the local population
where they could maintain self-sufficiency year-round.
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