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INTRODUCTION 

Lebanese National Mine Action Standards (NMAS) were revised in 2018 after considerable national and 

international engagement. A smaller revision was undertaken in 2020, resulting in minor updates of the wider 

NMAS package and a more rigorous and detailed revision of NMAS related to IEDD and Risk Management. 

The revision was seen as a huge step forward. Yet, it was no secret that it should only be viewed as first step in 

a longer process to increase the operational efficiency of the wider mine action sector. Donors, including the 

EU, have since expressed that forthcoming funding requires reassurance that the sector has successfully 

improved overall operational efficiency in the field. UNDP and LMAC has thus agreed to implement a project 

with the aim to identify potential areas of improvement and systematically address them by changing vital 

sector mechanisms and recommend changes in operational field practice. The project is managed by an 

international consultant.  

The project design was concluded before the full effects of the Corona virus. The initial concept involved 

periods by the Consultant with the operators in the field but travel restrictions and quarantine requirements 

prompted delayed project implementation and ultimately a revised Terms of Reference. In the revised ToR, 

the Consultant has only been permitted to work remotely with LMAC and the operators. This would not have 

been acceptable under normal circumstances but due to Covid-19 restrictions it has been seen as the only 

viable solution.  

The mine action sector in Lebanon embraces people with different backgrounds and nationalities. 

Internationals may have more relevant international experience. Nationalized staff within the sector may be 

less aware of what is going on outside Lebanon but are more comfortable with Lebanese culture, including 

how people communicate and relate to each other personally and professionally. This diversity ensures that 

national interests are maintained and that vital international experience is integrated into the process. That 

said, international experience can hardly be viewed as consistent, international experts are inclined to rely on 

practices that they have experienced in very different countries. When proposing to make changes to the way 

people think and work, it is vital to appreciate the many individuals with different views. One example is 

perceptions related to safety. This term is poorly defined and understood. What is considered “safe” by some 

is “dangerous” to others. Safety perceptions can shade opportunities for increased efficiency. When changing 

procedures for increased operational efficiency, safety concerns must be identified, discussed and calibrated 

over time through discussions, workshops and by letting people get used to changes before they are finally 

implemented.  

Making changes to operational practices require a participatory process, with space for maturation and 

calibration of opinions. The aim of this report is to present principle recommendations for improved 

operational efficiency. Follow-on discussions to refine these recommendations will continue for another 

month (end 2020) and may identify a requirement for certain trials and pilot projects. 



 

RECOMMENDATIONS 

General recommendations 

The broader mine action sector in Lebanon is well managed and appears to be more professional than in most 

other countries. That said, there is still scope for considerable operational efficiency gains. Efforts to exploit and 

address this should involve all stakeholders, including LMAC, the RMACs, QM teams, all operators, donors and 

external consultants/experts as appropriate.  

Some recommended changes will require structured training to have full affect. Main recommendations  for 

what could be changed, have been listed in the report in no prioritized order. Recommendations on land release 

methodology, including full understanding of NTS, TS and clearance are perhaps most important but also 

recommendations related to fade-out and buffer zones.  

National Mine Action Standards were revised in 2018, and later in 2020, and the overall package is very solid. 

There is, however a certain demand for revision of selected standards in the package to support the process of 

increased sector efficiency.  

Land release methodology 

Land release systematically captures isolated activities and clarifies how each of them are related. A structured 

assessment of the relationship between them can lead to improved efficiency. A process to optimize national 

policy and practice on land release will likely spike significant operational efficiency gains. Experience from 

other countries suggests that the main hitch to the implementation of optimized land release principles has to 

do with a lack of training at all levels. 

• LMAC should initiate one or several facilitated land release workshops or facilitated training 

sessions with the aim of revising national land release standards to support highest operational 

efficiency 

• Basic principles of land release need to be universally understood and agreed by all stakeholders. 

This will require an initial process to identify and define the principles and training at various levels 

in the sector  

• The land classification system should be revised for improved integration with an effective land 

release methodology 

• Principle differences between technical survey and clearance should be clarified and recommended 

use of assets in these two roles should be described in NMAS 

Fade-Out and Buffer Zones 

There is scope to change the concept of fade-out and buffer zones for improved operational efficiency. The 

current system encourages expensive clearance of vast areas that are predictably free from contamination. 

Operational efficiency may increase by 25% by adapting to more dynamic and flexible ways of defining the 

requirement for fade-out and buffer zones.   
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• The term “fade-out” should be considered replaced with the term “buffer zone” 

• Simplified field solutions for easy field management is good but the decision to apply a square 50 x 

50m fade-out or buffer zone instead of a circle with a radius of 50m results in a 25% increase of 

fade-out/buffer zone area. Reverting to circular fade-out/buffer zone would thus be a major 

efficiency boost 

• Fadeout/buffer zone should be viewed as technical survey and not clearance, which will permit use 

of much faster fadeout methods, including single search with animals and instrumental search for 

shallow buried targets 

• Appropriate buffer zones should be based on a systematic assessment of the factors that will 

influence a footprint. 50m will in some cases be too little while in other cases too much. There is 

scope for acceptance of much smaller buffer zones in many cases and buffer zones may be verified 

through technical survey and not clearance. Empirical evidence justify more appropriate buffer 

zone requirements 

Burial and clearance depths 

NMAS has introduced a default clearance depth for both technical survey and clearance. It is frequently 

considered overly conservative and there is scope to establish a more flexible system where the required 

clearance depth is nuanced between clearance and TS and is taking empirical evidence into account.  

• The default clearance depth is viewed overly conservative. Operators claim that a default 15 cm 

clearance depth slows down the speed of survey and clearance considerably. Areas in the north 

are often areas where deep buried mines/CMR is highly unlikely 

• The role of technical survey is to gather information and not to ensure full clearance. There is the 

perception that assets that are used during technical survey should also prove “clearance” down to 

15 cm. There is no logic behind this argument. The objective to find evidence of contamination,  

usually by detecting one or a few targets in an area. If empirical evidence shows that most 

explosive targets are located at or near the surface, the TS approach will be much more efficient if 

it was accepted that detection of shallow buried EO is good enough 

Marking system 

The marking system presented in NMAS is flexible and sound. Flexible marking solutions is, however, 

frequently rejected by LMAC staff during the tasking process. Operators are asked to use wooden pickets with 

only one meter between them. The pickets are not easily obtained in the area and are frequently stolen by locals. 

One NGO has reported a 15% loss of productivity because of the time it takes to mark up a site in the morning, 

apply slow marking procedures during the day and mark down the site after work.  

• Marking is well enough addressed in NMAS but RMAC staff require conservative and slow marking 

procedures 

• LMAC should reinforce the flexibility offered in NMAS related to marking through training of 

RMAC staff  

Cost efficiency - comparing the efficiency of different assets 
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One way to promote sector-wide use of the most efficient assets is to develop methods of comparing operational 

efficiency between using the various assets, split between CMR and landmines. There is no global model that 

can be applied for such comparison. Lebanon can, however, lead the way by developing a model for credible 

comparison of assets and methods.  

• More work is required to identify all parameters that will influence such a model 

• The model should be based on real performance data that are agreed across the sector and use to 

model different operational scenarios, ideally during both technical survey and clearance 

Demolitions 

Scheduled pre-lunch demolitions along the Blueline impacts negatively on the efficiency of clearing the Blueline. 

Some of the operators suggest a 25% efficiency loss because of these scheduled demolitions. The main reason is 

that no operational clearance can be undertaken after demolitions have been completed. 

• LMAC should investigate whether this is in fact a limiting factor. If it is, ways should be found to 

schedule demolitions later during the day 

Task orders 

Flexible decision as an integrated part of land release methodology will in most cases promote more release by 

survey and less by clearance, which is after all the objective.  

• There is scope to streamline the task order process to enable more flexible and efficient but yet 

appropriate decisions around when to apply NTS, TS and clearance 

• Operators should be accredited to make their own decisions for flexible switching between NTS, 

TS and clearance during operations 

• The tasking process may become more effective if tasks were clustered before assigning them to 

the operators. This way, the operators may be able to deploy their teams more flexibly and thus 

efficiently 

External Quality Management Systems (QMS) 

There is a general view that QM emphases too much on punishing and too little on productive dialogue for 
improved quality.  Operators report a one-way communication that sometimes creates disbelief and faulty QM 
assessments. 
 

• The national QM system (QMS) is good but can be further improved by integrating key principles 

of dialogue, discussion, information exchange, collaboration and collective sense of ownership into 

the QM process in the field.  

• QC in form of sampling should only be applied in areas that are actually cleared. Applying QC 

sampling in areas that are later released as a result of survey, is a waste of resources.  

• A good QMS prioritizes QA above QC. The value of QC is disputable and the costs of conducting 

QC are high  

Managing residual risk 
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Areas that are not bound by the proactive requirements of the CCM draw disproportional resources into land 

release efforts that could be dealt with reactively.   

• Areas where a perceived increased residual risk remains despite an evidence-based survey that 

revealed no actual evidence of contamination, may be recorded as Areas With Restrictions (AWR), 

Restricted Area (RE) or similar 

• Criteria for recording eg. AWR should be agreed in a dialogue between LMAC, donors and the ISU 

• A workshop may be required to set final parameters for the management of risk that falls outside 

the treaty 

Assets 

Thoughtful use of assets in well-defined technical survey and clearance roles will likely have a major impact on 

the efficiency of these assets. Appropriate use of assets relies on adaption of a more appropriate land release 

methodology that clearly defines the role of various assets in clearance and technical survey.  

• Electronic detectors should be assessed and compared with the aim to identify which one of them 

are most efficient under different circumstances 

• Improving and expanding the role of animals will significantly improve overall cost efficiency. A 

condition, however, is that the mine action sector fully appreciates and endorses all major principles 

of land release methodology, including NTS, TS and clearance. This will affect how animals can be 

utilized most effectively 

• The role of machines, including strengths and limitations, has not been fully explored but there is 

evidence to suggest a 50% increase of efficiency when machines are deployed in buffer zones at the 

Blueline 

SCOPE OF PROBLEM 

Cluster Munition Remnants (CMR) 

Cluster munitions (CM) are large, ground-launched or air-dropped weapons that, depending on their type, 

contain dozens or hundreds of submunitions. They also threaten civilians after conflict because they leave 

high numbers of hazardous Cluster Munition Remnants (CMR), bomblets that have failed to explode on 

impact.  

CMR contamination in Lebanon occurred over multiple phases.  

• First phase was the Israeli occupation from 1978 till 2000, during which multiple areas were 

bombarded but mainly the region of West Bekaa was the most affected.  

• Second phase was the Israeli bombardment in 2006. These CM strikes were the most extensive use 

of cluster munitions anywhere in the world since the 1991 Gulf War. The strikes were spread over an 

area of approximately 1,400 km2 north and south of the Litany River. CM fired into south Lebanon 

caused serious and ongoing civilian harm and the long-term effects in terms of injuries, deaths, and 

other loss have been considerable. 
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• Third phase came as a spillover from the Syrian crises between 2014 and 2017. New contamination 

was identified in the north-east region of Lebanon. 

On December 3rd, 2008 Lebanon signed the convention on cluster munitions. At the end of 2019, 83,9% of 

known areas contaminated with cluster munitions had been cleared and released to end-users. However, it has 

become clear from the rate of square meters cleared per year and the available resources, that Lebanon would 

be unable to achieve the objective to locate, clear and destroy cluster munitions in all of the areas under its 

jurisdiction by May 1st, 2021. Lebanon has submitted a request for a five-year deadline extension to the Meeting 

of States Parties. Approximately 9 mill m2, distributed over around 800 areas, remains to be released in 

Lebanon. 

 2012 2013 2014 2015 2016 2017 2018 TOTAL 

Cleared km2 2.836 2.472 2.102 1.637 2.001 1.413 1.167 13.628 

Funds $M 10.08 7.92 8.23 8.43 7.01 6.35 6.47 54.49 

 

While abiding with the established development priorities for tasking, the remaining contaminated land will 

become increasingly difficult to access. For example, some of the CM tasks are on steep cliffs that are impossible 

to reach safely using current search and clearance procedures and equipment. 

The weather in Lebanon is an obstacle because harsh winters during which snow and heavy rain can make it 

impossible to work in mountainous areas. The weather is a factor that affects the timetable of clearance and 

while tasking schedules reflect this, not all weather delays can be predicted. 

The remaining CM contamination size is by LMAC estimated as 9.91 km2. LMAC conservatively estimates that 

1.46 km2 will be cancelled as a result of NTS in 2020, leaving a theoretical 8,45 km2 of CMR suspected land. 

LMAC has, however, calculated that 8,7 km2 will require clearance. And that the mine action sector will be able 

to clear 8,8 km2 within the time frames of the extension.  

Average annual clearance by the mine action operators over the past three years has been 1,527 km2. LMAC 

expects this average to increase to 1,927 km2 per year because of increased national funding over a period of 

three years. If these land release rates can be sustained over the duration of the extension, Lebanon will be able 

to clear all CMR contaminated areas by may by 2025. That said, there are a number of obstacles and 

uncertainties: 

• Average clearance rates per team may decrease considerably as a result of increased difficulties in 

addressing category 3 contaminated areas 

• Funding to sustain the current number of teams may not be secured, resulting in progressive decrease 

of the capacity 

• Increased focus on addressing the problem of landmines may shift funding from CMR addressing 

• Lebanese funding may not be secured as a result of weak national economy 

• New contaminated areas may occur  
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While indeed positive that Lebanon can possibly accomplish its goals to comply with the deadlines of the CCM, 

the risk of failing is high. A safer approach is to aim for more land release at lower costs, which can only be 

achieved by improving operational efficiency.  

Landmines 

Lebanon’s mine problem is largely a legacy of 15 years of earlier civil conflict and Israeli invasions of south 

Lebanon (in 1978 and 1982) and subsequent occupations that ended in May 2000. Mines affect the north and 

south of the country, though the majority are in the south. The minefields in north Lebanon and Mount Lebanon 

are typically “militia” minefields (i.e. were laid without a pattern and for which minefield records and maps do 

not exist), and were laid by multiple actors during the civil war. The minefields in the south are typically 

conventional minefields, laid in a pattern and where the location of the mines is identified on minefield maps. 

Province CHAs Area (m2) 

Al Beqaa 38 1,107,643 
Al Janoub (south Lebanon) 211 1,493,996 
Al Nabatiyeh (south Lebanon) 788 6,625,595 

Jabal Loubnan (Mount Lebanon) 323 10,562,802 
Al Shimal (north Lebanon) 55 278,315 

Total 1,415 20,068,351 

 

More than 18.7 km2 of land distributed over 1,400 Confirmed Hazardous Areas (CHA) have been identified in 

Lebanon, mainly at the Blue Line but also in other areas in different parts of the country, and along Lebanon’s 

northeast border, a spill-over from the conflict in Syria. Lebanon’s mine problem is largely a legacy of 15 years 

of earlier civil conflict and Israeli invasions of south Lebanon (in 1978 and 1982) and subsequent occupations 

that ended in May 2000. The minefields in north Lebanon and Mount Lebanon are typically “militia” minefields 

(i.e. were laid without a pattern and for which minefield records and maps do not exist), and were laid by 

multiple actors during the civil war. The minefields in the south are typically conventional minefields, laid in a 

pattern and where the location of the mines is identified on minefield maps. A NTS is currently undertaken to 

update the scope of contamination. When completed,  the updated information will affect the priorities of the 

minefields.  

The second mid-term review, conducted in 2016, and finally released in March 2018, confirmed that progress 

against the strategy has fallen well behind schedule, and that a significant increased capacity would be required 

to bridge the gap. LMAC reported that in addition to a lack of funding, rocky and forested terrain continued to 

pose a challenge to demining operations, in addition to lack of minefield records for much of the contamination 

(especially in the North).  

Less than 4 km2 of mined areas has been cleared in the past five years, with annual clearance rates that are lower 

than 0.5 km2. This suggests that survey and clearance will be required for up to 20 years. Changing this grim 

scenario will require more funding and major improvements in the land release methodology that will further 

be applied by all of the operators.   
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TREATIES 

Lebanon has not signed the Mine Ban Convention but LMAC has agreed to work in spirit of the treaty, with the 

aim to comply with the Maputo and Oslo Action Plans. Lebanon is a State Party member of the Convention on 

Cluster Munitions (CCM). The original deadline for completion was on 1 May 2021 but Lebanon has requested 

a 5- year’s extension, to 1 May 2026. To be on track for the new deadline, current funding levels need to increase 

or be sustained at current levels. In both cases, cost efficiency rates need to increase considerably.  

NATIONAL STRATEGY 

The Lebanon humanitarian mine action strategy (2020-2025) is the result of the collective effort of the 

Humanitarian Mine Action (HMA) community in Lebanon. It sets priorities and a firm direction towards a goal 

of a Lebanon free of the negative impact used by Explosive Ordnance (EO). The strategy was developed under 

the leadership of the Lebanon Mine Action Centre (LMAC), in its capacity as the secretary to the Lebanon Mine 

Action Authority (LMAA), with support from the EU funded UNDP project. The strategy highlights 5 important 

thematic areas, of which one is to accelerate land release rates. This project has been designed to support this 

goal. 

SECTOR MANAGEMENT 

The Lebanon Mine Action Authority (LMAA) is the responsibility of the Government of Lebanon and LMAA is 

headed by the Minister of National Defense. The LMAA has overall responsibility for Lebanon’s mine action 

program. The Lebanese Mine Action Centre (LMAC) is the secretariat of LMAA and is responsible for developing 

and implementing strategies as dictated by LMAA and for executing the Mine Action programme.  

The LMAC HQ is based near Beirut with two Regional Mine Action Centers (RMAC), based in Nabatiyah (south) 

and in Ras Baalbek (north-east). They oversee operations in south Lebanon and western Beqaa and the north 

east region. LMAC organizes Technical Working Group (TWG) meetings on a quarterly basis, however, RMAC 

chiefs may ask for coordination meetings with operators in their regions when necessary. LMAC also manages 

risk education and victim assistance. 

LMAC selects and assigns tasks for clearance based on the priorities set according to the initial survey, while 

updated information may lead to a change in priority for some areas. LMAC aims to survey all designated high-

priority sites, to obtain accurate information, before “tasking” them for clearance.  

UNDP staff are seconded to LMAC and RMAC and they provide support towards capacity-building, including 

for transparency reporting, strategic reviews, IMSMA database entry, risk education, community liaison, and 

quality assurance. 

A Regional School for Humanitarian Demining in Lebanon has been established in a partnership between 

Lebanon and France, with technical mine action support provided by a French military officer dispatched to 

LMAC.  
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MINE ACTION OPERATORS 

The operational sector in Lebanon is a mix of international and national NGOs, the Lebanese Armed Forces 

(LAF) and clearance teams allotted to UNIFIL. There is a considerable difference in size and approach between 

the operational stakeholders. Mines Advisory group (MAG) is by far the biggest operator.   

UNIFIL has conducted survey and clearance in the past and they restarted mine action activities in 2020. 

UNIFIL uses machines and manual teams (soldiers) for survey/clearance of mines and CMR. Data from these 

activities are not available and they will thus not form part of this project.  

The table below summarizes the Mine Action operators in Lebanon: 

NAME STATUS MINES CMR 

Mines Advisory Group (MAG) International NGO X X 

Norwegian Peoples Aid (NPA) International NGO X X 

Danish Church Aid (DCA) International NGO X X 

Humanity Inclusion (HI) International NGO X - 

Lebanese Association for Mine and Natural Disaster Action (LAMINDA) National NGO X - 

Peace Generation Organization for Demining (POD) National NGO - X 

Engineering Regiment of the Lebanese Armed Forces (LAF) Military X X 

UNIFIL UN X X 

ASSETS 

Assets used by operators can loosely be categorized into three main systems: 

• Electronic Detector Systems 

• Animal Detection Systems 

• Machine Systems 

All operators use various electronic detector systems. LAF and NPA uses dogs in various roles. NPA uses the 

term Explosive Detection Dog (EDD) about their dogs. Revised IMAS would, however, use ther term Mine 

Detection Dog (MDD) about the dogs of NPA since EDD is more frequently used about dogs that are trained for 

security applications. The term MDD will be used in this report. LAF and MAG has used mechanical assets for 

some time and DCA has started to use machines more recently. Machines are mostly used as “secondary assets” 

to support clearance teams (e.g. ground preparation, rubble removal etc. or for fadeout) in areas where manual 

clearance is difficult and for technical survey. MAG believes that mechanical assets could be deployed as primary 

clearance assets in South Lebanon, when the terrain permits. MAG is using mechanical assets for missing mine 

excavations, which is saving some time. Often, however, the terrain is not suitable for MDDs or machines. 

Electronic detector systems 

The principle clearance capacity in Lebanon is manual clearance (large loops, bomb locators, GP detectors, UXO 

detectors etc.). Electronic detectors are typically referred to as mine and UXO detectors. Landmines may only 

have small amounts of metal while UXO, including CMR, contains large amounts of metal. Mine detectors are 

extremely sensitive and they are thus inefficient for UXO clearance because of high false alarm rates in strikes 
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with millions of metal fragments. UXO detectors largely discriminate between CMR and metal fragments in the 

ground. They can also typically detect deep buried CMR. Locators may further be used in areas where the search 

head of UXO prevents access – between rocks etc. Large Loop detectors have large adjustable coils and are 

typically used for UXO detection.  

The annual number of working days for a team is averaged to 210 per year. The average capability in CMR 

clearance for one manual team is by LMAC defined as 426 x 210 = 89,460 m2/team/year. There are, however, 

vast differences between the teams, in part because they differ in size and because some tasks are more 

challenging than others. LMAC has computed average production based on an average team size of 12 persons. 

LMAC has further computed that one team on average uses 24 days to complete a fade-out on a strike, equaling 

10,000 m2.  

The various detector systems have pros and cons. Electronic UXO detectors in use or considered in Lebanon are 

discussed below: 

 

NAME DESCRIPTION 

PIDD 
 
UXO 
 

The PIDD system is developed by EBINGER suppresses within wide limits not only ground-magnetic interfering effects but 
also metal fragments to a pre-programmable size. UXO PIDD 2 offers two operation modes: step 1 dynamic, step 2 static, as 
well as ground adaption for interfering soil. Indication is given by a clear acoustic signal, that is modulated near the object as 
a tremolo effect extension of display dynamics. UXO PIDD 2 is a compact metal detector with a telescopic tube. The oval, 
watertight search head with adjustable joint connection can be found at the lower end of telescopic tube. The detector can be 
delivered in a special version with a large UXO search head 420 x 280 mm, a visual LED and vibration alarm, and a data 
output at the 3pin loudspeaker socket. 

SCHONSTEDT 
 
UXO 
 

This detector is in effect a locator that is used in places where the larger round detection head of UXO detectors cannot be 
used close to the ground. The GA-72Cd Locator detects the magnetic field of iron and steel objects. It provides audio detection 
signals that peak in frequency when the locator’s tip is held directly over the target. The GA-72Cd has the option of nulling or 
peaking. This analog instrument is widely used today and detects suspected UXOs by sensing changes in the earth’s magnetic 
field due to ferrous metal objects. Its advantages are low-cost ($800) and excellent portability that allows it to be used in all 
terrains. Its disadvantages are a high false-alarm rate, a slow survey rate and the lack of a digital record of the details of the 
detection (how strong was the signal, did it fall off quickly, etc.) or the location of the detection (where on the ground di d the 
detection occur). 

Large Loop 
 
UXO 
 

The UPEX-740 large-loop detection system supports a deep search after metal objects of substantial size and a fast survey 
of large areas. Depending on the particular vegetation, large areas can be surveyed with one unit. The UPEX-740 detects 
ferrous and non-ferrous metals as well as alloys and is well suited for locate UXO, pipelines, underground dumps, caches, 
manholes and sewer etc. More recent models feature a more powerful electronics and new features such as GAIN control 
and a Frequency shift to adapt to external interference. The system is widespread in humanitarian and commercial BAC. It is 
efficient and inexpensive to operate, easy to use and to train and supersedes conventional type of metal detectors with 
standard small, halo search heads. The UPEX-740 is effective where it can be deployed but it can only be used in open areas 
with low vegetation and limited rock formations.  

VMX10 Large 
Loop 
 
UXO 
 

Same principle system application as the UPEX-740 large Loop. The VMX10 large loop metal detector is a flexible system for 
locating unexploded ordnance. The size of the VMX10 search coil can be configured based on various object and search 
requirements. The ergonomics of the electronics unit have been developed specifically for high comfort and long work days. 
The selection of 14 delay-steps ensures a higher detection reliability through the  suppression of interference e. g. by small 
clutter. Users can choose between 40 operating channels to suppress environmental factors such as other detectors of the 
same type. As a result, the VMX10 offers optimal  conditions for smooth searching. Thanks to the integrated soil compensation 
feature, this applies both to heavily mineralized and magnetic soils. The VMX10 has the same deployment strengths and 
limitations as the UPEX-740. 

EM-61 
 
UXO 
 

The EM-61 is an active sensor in that it radiates an intermittent low frequency signal. When this signal impinges on a piece of 
metal, it induces electrical currents to flow in the metal (called “eddy currents”). A sensor detects and analyzes some of the 
details of these eddy currents, and these details help to differentiate true UXO detections from false alarms. This mode of 
operation combined with advanced digital processing techniques can provide an improved detection and false-alarm capability 
over the less sophisticated analog instruments. The EM-61 is usable in all terrains, and it provides a digital record of detections 
and their locations. It is more expensive than the analog instrument ($20,000 vs. $800) and requires a higher operator skill 
level because it is more complex to use. 

SCORPION 
 
UXO 

Scorpion is a man-portable UXO detection system that utilizes DGPS for centimeter accuracy of target locations, navigation 
assistance, and ground mapping. Scorpion integrates a large-loop electromagnetic induction (EMI) sensor, a Cesium vapor 
total-field magnetometer, and a sunlight readable operator control unit onto a portable platform. Data is post-processed using 
a simple graphical user interface (GUI) program that generates “dig sheets” via automated target recognition (ATR) algorithms . 
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A new single sensor “Scorpion Lite” variant deletes the magnetometer, using the EMI sensor alone while shortening the 
system to improve handling over rough terrain. Scorpion is undergoing an operational field evaluation with the Mines Advisory 
Group in Cambodia. 

Vallon MVH3CS 
 
Landmines 
 

The VMH3CS metal detector has been developed especially for professional mine clearance as part of military and 
humanitarian assignments. It is considered a reliable and mechanically rugged tool for a wide variety of tasks. This is 
especially true of use in highly mineralized soils. Its mechanical design guarantees low-fatigue work, even during assignments 
lasting several hours. The VMH3CS can also be optimized through exchangeable search coils for various detection scenarios.  

MineLab F3 
 
Landmines 
 

The F3 incorporates all the features of Minelab's Multi Period Sensing technology into Minelab's new BIPOLAR technology.  
The F3 S and F3 LS are modified F3 and F3 L detectors. The S configuration permits a user to customize the sensitivity of 
the detector via a laptop computer using Minelab supplied software. The advantage of the S configuration is the ability to 
maximize detector performance in specific ground conditions, against a specific mine threat and within areas of 
electromagnetic interference. The F3 UXO is an F3 detector (any configuration) with a 450mm coil suitable for UXO detection 
and battle area clearance operations. 

Ebinger 422GC 
 
Landmines 
 

The EBINGER GC system stands for ground cancelling. Despite the high detection sensitivity, the EBEX 422 GC can also be 
used for highly mineralized soils. Other Ebinger detectors, like the 420SI, may still be in use in Lebanon. 

Animal detection systems 

Mine detection Dogs (MDD) have been marginally introduced into the mine action sector in Lebanon. Some 

MDDs have been obtained by the LAF and NPA has two MDDs that are principally used for technical survey 

where CMR is suspected.  

The role of the dogs is unclear, mainly because of the way NMAS has been written, with statements like:  

• The term ‘MDD Clearance’ is a misnomer because an MDD cannot clear anything.  

• So MDD in HMA are a manual demining asset rather than a means of clearing ground 

• MDD capacity should be  used mainly in support of Quality Control (QC) operations as a secondary 

search tool that raises confidence in the quality of manual and mechanical demining operations 

• When MMD are used as a primary search tool, each area shall be searched by a minimum of two 

different licensed dogs accredited individually 

• MDD search may be used to establish that there are no explosive hazards in an area during 

Technical Survey so allowing suspected hazardous areas to be eliminated much faster than by using 

entirely manual demining procedures 

• MDD search can be conducted quickly in areas with low mine/ERW density, and so are well suited 

for use in boundary detection 

• MDD may be used to determine whether there are explosive hazards in area and so not to pinpoint 

the precise location of each hazard 

IMAS explains that dual search (two animals) is required when animals are used for clearance while single 

search is appropriate when animals are used for technical survey. In Lebanon, dual search is required when 

animals are used as the first asset (primary asset) regardless of whether the purpose is clearance or technical 

survey.  

When animals are used behind machines in areas with confirmed contamination of mines/CMR, this is typically 

a result of acknowledging that machines miss targets and will thus not achieve full clearance. The follow-on 

animals are actually the assets that will clear the area. NMAS authorizes single search with animals in such 

cases.  
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NMAS thus proposes a single search requirement in areas where IMAS requires double search and double 

search requirement in areas where IMAS requires single search. NPA is thus constrained by conservative 

national decision making that arguably violates IMAS. The dogs are accredited for technical survey and NPA is 

obliged to apply double search, which contradicts international practice and reduces the efficiency of the dogs 

by around 50%.  

One reason for Lebanese conservatism related to dogs, is a lack of trust in dogs. NMAS 07.12 makes this clear 

with a statement that when dogs have been deployed, “hazards have been missed in Lebanon and elsewhere 

around the world”. NMAS further explains that LMAC will only accept “an area as having been appropriately 

searched by EDD (read MDD) when it has been searched by two well trained and proven EDD using approved 

search patterns that prevent the second EDD from following the scent of the first EDD”.  

The lack of national trust in dogs is in itself a concern because if dogs were more trusted and used, this would 

impact positively on operational efficiency for both landmine and CMR applications. While it is true that dogs 

have occasionally missed mines in other countries and that there is an example of dogs missing 2 x CMR in 

Lebanon, it would be too easy to conclude that all dogs are unreliable by default. There is always a contextual 

side of any situation that needs to be taken into account. The two CMR that were missed in one incident in 

Lebanon could be a result of faulty dogs or, simply that the dogs were new in Lebanon and had not been 

sufficiently calibrated to this application. In both cases, and in other cases around the world where mines have 

occasionally been missed by dogs, one can rarely point at the dog as the cause of the miss, rather human errors 

resulting from poor management and inappropriate use of dogs. There are plenty examples where animals have 

proven very reliable and other examples where manual demining teams have proven very unreliable, with 

multiple missed targets. The latter has probably happened several times in Lebanon over the years.  

Lebanon would benefit from a more nuanced process of defining optimal roles of animals and how the control 

the quality of them prior to and during operations. This needs to be seen in conjunction with revision of the 

principles of land release, including technical survey. Mine detection animals can be uniquely trained for 

different applications, including: 

• Mine Detection Dog (MDD); clearance of low density minefields, limited technical survey. The 

typical search pattern are straight overlapping lanes in 10 x 10m boxes. Prior vegetation cutting is 

required when applicable 

• Technical Survey Dog (TSD); a variety of technical survey situations, including working in 

overgrown areas, hillsides, fluctuating terrain etc. prior vegetation cutting is not required 

• Mine Detection Rat (MDR); clearance of low and medium density minefields, limited technical 

survey. The typical search pattern are straight overlapping lanes in 10 x 10 or 5 x 20m boxes or 

panels. MDR can also deployed a sweeping search (roads, verges, spots,  etc)  
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MDR – pole search, one MDR, one handler TSD, SMART kit 

 

Dogs are less affected by cold climates than rats and the operational season for rats is thus marginally shorter. 

Both dogs and rats can be trained for reliable detection of CMR, UXO and landmines. MDD can be trained for 

hybrid applications where the TS potential has been increased. MDD may be more suitable for technical survey 

in buffer zones while TSD are likely more suitable if single items have been found and there is no additional 

evidence of contamination. MDR are probably more reliable in areas where clearance of areas with a medium 

density of hazards is required.  

 
 

Technical Survey Dog deployment principle - landmines Same but CMR application 

 

Four videos showing deployment dogs and rats in various applications can be viewed below:  

• Video, extended MDD long leach, Bosnia; https://www.youtube.com/watch?v=KoJyT3ATheQ 

• Video, TSD, landmine application, Cambodia; https://www.youtube.com/watch?v=5M1CWztI3Ds 

• Video, TSD, CMR application, Cambodia; https://www.youtube.com/watch?v=qzMugiQauuA 

• Video, MDR, string search, Cambodia; https://www.youtube.com/watch?v=faaTDsu_s-0 

 

 

 

https://www.youtube.com/watch?v=KoJyT3ATheQ
https://www.youtube.com/watch?v=5M1CWztI3Ds
https://www.youtube.com/watch?v=qzMugiQauuA
https://www.youtube.com/watch?v=faaTDsu_s-0
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Mechanical systems 

MAG has several machine types in Lebanon, including armored CAT excavators with brush cutting attachments 

and a Mini-MineWolf flail&tiller. MAG machines are occasionally borrowed by other operators.  

Machines have plenty deployment constrains and work is hampered in areas with rocky and/or fluctuating 

terrain. Flails and tillers are further not considered to provide full clearance, if mines are present in the ground, 

some of them will likely remain active after flailing or tilling. MAG is nevertheless pleased with the performance 

of machines, principally in a role to assist clearing buffer zones. Without machines, a manual deminer will clear 

15m2 per day. With prior ground preparation a manual deminer will clear 30m2 per day.  

 

The potential for improved operational efficiency by integrating more machines has not been explored fully at this stage. 

OPERATIONAL VARIABLES 

To establish objective and credible recommendations for which assets are best used under different 

circumstances,  remaining tasks have been classified based on past clearance activities, terrain fluctuations, 

level of  vegetation, type of hazard expected and type of activity. The table below shows assets in use today and 

assets that are or should be considered for future use. The table is a starting point for discussion and it will likely 

be revised following more dialogue with LMAC and the operators.   

Type of asset 
Surface 
cleared 

No past 
clearan

ce 

Overgr
own 
area 

Limited 
vegetati

on 

Rocky 
terrain 

Hilly 
terrain 

Flat 
terrain 

Clearan
ce 

Technic
al 

Survey 
CMR Mines 
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UPEX-740 x x - x - - x x x x - 

VMX10 x x - x - - x x x x - 

Vallon 
MVH3CS 

x x - x x x x x x - x 

MineLab F3 x x - x x x x x x - x 

Ebinger 
422GC 

x x - x x x x x x - x 

Ebinger UXO 
detector 

x x - x x x x x x x - 

Vallon UXO 
detector 

x x - x x x x x x x - 

Schonstedt 
Bomb locator 

x x - x x x x  - x - 

EM62 Active 
sensor 

x x - x x x x x x x - 

Scorpion x x - x x x x x x x - 

MDD x x - x x x x x x x x 

TSD x x x x x x x - x x x 

MDR x x - x x x x x x x x 

Mini-Mine 
Wolf 

- - - x - - x - x - x 

Other flail 
machines 

- - - x - - x - x - x 

LAND RELEASE 

Nationally endorsed land release methodology is usually the framework for all operational activity. A quality 

methodology is essential for efficient operational solutions. This requires full acceptance of the land release 

principles, including NTS, TS, clearance and terminology used to describe these activities. The methodology 

further needs to be laid down in national standards, QM processes and SOPs.  

Experience from other countries suggests that the main hitch to the implementation of optimized land release 

principles has to do with a lack of training at all levels. Land release principles are not always intuitively logic 

and too little training can lead to inappropriate translation of vital land release principles, which will again slow 

down operations.  

National standards 

NMAS has developed a comprehensive national methodology that lays the ground for a combined process of 

NTS, TS and clearance. Four different standards describe the principles of land release: 

• NMAS 07.11 Guide to land release 

• NMAS 08.10 NTS 

• NMAS 08.20 TS 

• NMAS 09.13 Minefield Clearance 

There is scope to optimize national standards further for increased operational efficiency, as discussed below. 
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Land classification 

National standards apply slightly confusing terminology for land classification. Land is split between SHA and 

CHA and the difference is that SHAs are made from indirect evidence while CHAs are made from direct 

evidence. A SHA should be classified based on the accuracy of the initial survey process and the survey 

resolution. There is no principle difference between direct and indirect evidence of contamination. In some 

cases, indirect evidence may yield a higher survey accuracy than direct evidence. If a mine or CMR has been 

found, this is direct evidence of contamination but without additional information, one can hardly justify 

accurate recording of a polygon. A CHA should represent a fairly accurate portrayal of contamination in an area. 

A SHA could merely be defined as an area where additional survey will be required to justify recording of CHAs 

or cancelling land.  

NMAS has also created definitions for High and Low Threat Hazardous Areas (HTHA and LTHA). The 

definition of these areas is also unclear. The table below illustrates this point: 

Land classification Description 

Suspected Hazardous Area (SHA) 
An area where the presence of a contamination hazard has been 
confirmed based on indirect evidence 

Confirmed Hazardous Ares (CHA 
An area where the presence of a contamination hazard has been 
confirmed based on direct evidence 

High Threat Hazardous Area (HTHA) An area with a confirmed presence of an EO contamination hazard. 

Low Threat Hazardous Area (LTHA) 
An area of land suspected to contain explosive hazards and requiring 
NTS or TS 

 

High Threat Hazardous Areas represent the true boundaries of contamination while Low Threat Hazardous 

Areas may be contaminated but NTS and TS should be applied to define HTHA and release land. The risk is that 

when HTHA are defined too early in the process, too much land will end up being cleared and too little land is 

released by the survey process.  

• It would have been better to define a SHA as an area where there may be contamination and where 

an evidence based survey needs to be undertaken to identify the true scope of contamination with 

a reasonably high resolution.  

• Following an evidenced based survey of some quality, parts of an SHA may be cancelled while other 

parts will form smaller CHA.  

SHA – area for NTS and TS 

The minimum conditions for an evidence based survey resulting in cancellation in a SHA is usually a quality 

NTS. In some cases, the NTS yields limited information or inaccurate definition of the problem. In such cases, 

TS may be applied to enhance the NTS. In Lebanon, because of confusing land classification terminology, it is 

not clear how to use assets most effectively.  

NMAS 09.13 refers to NTS and TS being the approved approach in SHAs while clearance is the approved 

approached in CHAs. This formulation can cause the perception that all areas that have been defined as CHA 

should be cleared. IMAS on the other hand, is clear in that TS is an activity that may take place before, during 

and even after clearance. NMAS 08.20 is in part agreeing with this by concluding: 
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• TS uses search procedures inside the SHA/CHA and focuses on determining where contamination 

is present, discovering its type, condition, distribution, and surrounding context 

• Efficiently conducted, TS increases efficiency by helping to ensure that area search and clearance is 

only conducted in areas where there is some EO contamination 

The broad principles are generally understood but contradictory statements in NMAS produce 

misinterpretations that can lead to conservative tasking of the operators. Examples of this are when SHAs 

require that: 

• “at least 30% of the land is being searched using authorized search assets and procedures that are 

proven able to locate any of the anticipated hazards in the area” 

CHA - area for clearance or initial technical survey? 

A CHA may be considered to represent the problem after “all reasonable effort”  had been made to identify it. 

A CHA is what State Parties would normally report as the problem that needs to be addressed for treaty 

compliance. A CHA is usually released following  process of technical survey and clearance. That said, parts or 

all of CHAs may be released by NTS in some cases.  

 IMAS suggests that CHAs may be released by either NTS, TS and clearance. IMAS explains clearance to be last 

resort – it should only be undertaken in areas where there is true contamination. This implies that the preferred 

process in any CHA should initially be technical survey and the process should be maintained until the task is 

completed. Clearance should only be applied where there is proven contamination of mines and CMR.  

Accepting this principle implies that operational activity in buffer-zones and areas where fade-out is applied 

should initially be considered a technical survey approach, sometimes followed by clearance and other times 

resulting indirect release from a lack of evidence of contamination.  

Technical Survey vs Clearance 

Clearance and verification assets are used during technical survey but the purpose is to collect information that 

can be assessed for planning purposes. There are few, or no, universally accepted principles of technical survey 

and there is scope for significant streamlining of most technical survey concepts. Technical survey is often 

integrated with full clearance and tends to be confused with clearance while it is in fact survey. It can be applied 

before, during and after clearance. When applied before, it is typically an extension of the non-technical survey. 

When applied after clearance, it usually confirms that there are no mines outside cleared areas, including buffer 

zones and fade-out areas. The objective of technical survey is to identify mine or CMR contaminated areas and 

to provide sufficient confidence that other areas are free from these hazards.  

An accurate survey asset provides more evidence of mines than a less accurate asset. Manual mine clearance is 

the most accurate survey tool. When manual demining is applied all mines are normally found. The use of two 

accredited animals is also considered clearance by the IMAS. These two systems will therefore provide the most 

accurate information about whether there are mines or no mines in an area. Confidence in the survey is, 

however, the product of accuracy and the quantity of information. A less accurate tool will require a higher 

amount of ground coverage than a more accurate tool to provide the same level of confidence.  
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BUFFER ZONES AND FADE-OUT 

Current practice in Lebanon 

In Lebanon, a fade-out is defined as an agreed surface area that is searched to confirm that no further evidence 

of EO hazards exist. NMAS further explains that “fade out shall be conducted using the same procedures (i.e. 

surface or sub- surface) under which the evidence was found unless otherwise agreed by the LMAC”. The 

illustration below is taken from NMAS and shows the principle of fade-out when clearing CMR.  

 

The required fade-out distance for every evidence found of a CM is 50 meters in all directions from the evidence. To simplify work in 

the field, a 10,000m2 area with a square shape (instead of circular shape) is searched with the evidence being in the center.  

Survey type Non-Technical Survey Technical Survey 

Quality 

• Assessed accuracy of information provided 

by individual informants 

• A value based on how credible the 

informant appears  

• Ability, or likelihood, of individual assets to identify 

hazards if they are present 

• Each asset has a generic value from assessing  the 

accuracy of different assets or combinations of them 

• Manual mine clearance and double search with animals is 

typically give a likelihood of detection score of 100% 

Quantity 
• Evidence by all informants is summarised 

to form a level of confidence in the survey 

conclusion 

• The qualitative value is multiplied with  the required 

ground coverage (area of investigation) to form a 

minimum response to justify the release of land 

 

Qualitative + Quantitative = Land Release 
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Based on data collected throughout the years, this fade out 

distance is divided into two sections. The first one is to be 

searched and cleared sub-surface, and it is the area surrounding 

the evidence to a distance of 35m in all directions. The second 

section is to be searched and cleared surface only, and it is the area 

surrounding the first section to the distance of 50m from the 

evidence. 

 

Surface clearance involves a visual search of the top of the ground 

to locate any evidence for the existence of a threat. If any evidence 

is found, search become sub- surface starting from this new 

evidence and extending to the standard fade out. When surface clearing, if the vegetation does not allow clear 

visual detection, the search should be conducted using a metal detector. Where vegetation is higher than 15 cm, 

it must be cut and removed as part of the search procedure. 

Opportunity for a different view 

The NMAS methodology is a major improvement from pre 2017 methodologies. That said, there may still be too 

much clearance of areas that contain no CMR. If a single item occurs, it will be necessary to clear 10,000 m2 of 

land around it, which will take 24 days on average for one manual team. Even with parts being surface cleared, 

there is still scope for a more nuanced and effective approach where the unique situation on the ground in each 

case will define the most appropriate method of identifying the exterior strike boundaries and the need for 

technical survey.  

Fade-out is understood as a decrease or disappearance of something, in our case a pattern. It is perceived as an 

area where we gradually fade out mine action efforts, which would be incorrect from a CCM treaty perspective. 

For as long as there are CMR, full clearance IS required, as opposed to something lighter further from a strike 

center. Lighter efforts could be defined as Technical Survey and could be applied to identify strikes and to 

confirm that zero density perimeters have been correctly identified.   

Fade-out is thus a gradually decreased density of CMR. Greater distance from the center infers a gradually 

decreased density of CMR to the point where it will have faded out fully. Clearance is principally required in all 

parts of a polygon from the perceived center of a strike to the boundaries where we can confidently say that the 

CMR density has faded out to zero. Factors that influence the fadeout include:  

▪ Type of CBU 

▪ Type of launching system 

▪ Height above ground when activated 

▪ Speed when activated 

▪ Wind and weather conditions when dropped 

▪ Ground fluctuations 

▪ Soil conditions 

▪ Amount of vegetation 
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Because of these factors, strike patterns may look differently and there could be overlap between multiple strikes 

that would further blur the picture of contamination. Defining the exterior of a strike (where the density has 

faded out to zero) is complex but a mix of understanding the factors above combined with empirical experience 

and analysis of past survey and clearance records can form the basis for a qualified methodology.  

CMR are a small percentage of the original CMs that once hit the ground. Slopes, vegetation, soil properties etc 

will influence the percentage of remaining CMR and thus the density and the potential burial depth of CMR. In 

areas with a higher density of CMR it will be easier to identify a likely exterior strike perimeters. The opposite 

is the case in areas with a lower density of CMR where there will be much more uncertainty related to the 

location of the exterior perimeters.  

▪ It is sometimes good field solutions for easy management but the decision to apply a square 50 x 50 m 

fade-out instead of a circle with a radius of 50 m results in a 25% increase of fade-out area. Reverting 

to circular fade-out would thus be a major efficiency boost in itself 

▪ Fadeout should be viewed as technical survey and not clearance. Changing the above may permit use of 

much faster fadeout methods, including single search with dogs and instrumental search for shallow 

buried targets 

▪ The term-fade-out should be considered replaced with “buffer zone”. This would illustrate that there is 

no principle difference between a buffer zone around a mine field or a strike.  

▪ Appropriate buffer zones should be agreed based on a systematic assessment of the factors that will 

influence a footprint. 50 m will in some cases be too little while in many cases too much. There is scope 

for acceptance of much smaller buffer zones in many cases and buffer zones may be verified by technical 

survey and not clearance. Empirical evidence may help developing more appropriate buffer zone 

requirements. 

Buffer-zones 

A buffer zone is generally a territorial area that lies between two or more areas, in this case a mined or a mine 

free area. In mine action, buffer zones are applied much in the same way as with fade-outs. A buffer zone is not 

part of the original clearance but it may be applied as a technical survey means to conform that areas outside a 

more narrowly defined minefield are actually mine free. It would be incorrect to consider default full clearance 

of buffer zones. Realizing that there is scope to apply technical survey before making decisions about which 

parts will need clearance, offers multiple technical survey opportunities that could increase overall operational 

efficiency considerably.  

In clearing the blueline, a fair amount of empirical evidence has permitted more appropriate definitions of 

buffer zones. LMAC has agreed that these buffer zones should follow the principle of fade-out in the following 

way: 

• AP mine : 5 x 5 m 

• AT mine : 10 x 10 m 

• CMR : 50 x 50 m 

As with strikes, there are many external factors that influence the accuracy of a minefield pattern. Single mines 

may occur but placing single mines would normally beat the purpose. Multiple mines within a narrowly or 

loosely defined minefield is the norm. Over time, however, mines may have been removed or even cleared. 
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Animals or people may have stepped on them or they may have been relocated because of flooding and 

landslides. Some mines are relocated by local farmers who pick up mines in one location and place them in 

another.  

A default buffer zone of 5 x 5 m will in many cases be far too little while perhaps appropriate when eg. working 

at the blueline, which is a large linear minefield. In any case, there is scope to improve operational efficiency 

considerably by defining all buffer zones areas for technical survey.  

BURIAL AND CLEARANCE DEPTHS 

NMAS has established default clearance depth of 15 cm regardless of whether areas are cleared for mines or 

CMR. NMAS further doesn’t differentiate between requirements when clearing and when conducting technical 

survey. There is tolerance in principle for reducing the clearance depth if this can be adequately justified. The 

following point is listed in NMAS: 

• The minimum depth when searching for mines is 15 cm below the ground surface unless otherwise 

specified in the task dossier. Any reduction in the search depth must be authorized by the LMAC 

and included in the Clearance Plan 

The process to justify reduced clearance depths isn’t described and operators complain that there is no practical 

tolerance for reducing the clearance depth when discussing task dossiers with LMAC.  

• The default clearance depth is viewed overly conservative. Operators confirm that a default 15 cm 

clearance depth slows down the speed of survey and clearance considerably. Areas in the north 

are often areas where deep buried mines/CMR is highly unlikely 

• The role of technical survey is to gather information and not to ensure clearance. There is the 

perception that assets that used during technical survey should also prove “clearance” down to 15 

cm. That said, there is no logic behind the argument. In TS the objective is typically to find one or 

a few mines/CMR in an area if there are at hazards present. If empirical experience shows that 

most EO are located at or near the surface, then even a TS approach that will only detect shallow 

buried EO will be good enough. Clearance will eventually deal with all deep buried hazards.  

MISSED MINES DRILL 

A missed mines drill has been developed when mines are missing or dislocated in the Blueline minefield. There 

has been no time to address this problem in detail. Operators have, however, reported that the drill is rigid and 

lacks flexibility. The drill needs to be applied even if a missed mine has already been located. The missed mines 

drill should be scrutinized in a wider process to optimize operational efficiency. LMAC has explained that the 

drill has already been improved a lot through careful use of mechanical assets. There may still be scope to further 

refine the drill.  
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MARKING 

It has been suggested that the marking system in place in Lebanon contribute to reduced operational efficiency. 

One NGO estimate the loss of operational “production” to be around 15% because they are forced to mark 2m 

lanes with wooden pickets for every 1m. Other NGOs have confirmed that there is considerable productivity loss 

but without quantifying it. One NGO has said that marking regulations are ok and should not be changed.  

The claim is that painted wooden pickets must be used instead of painted rocks and that the maximum distance 

between them is very small. This generates a considerable requirement for wooden pickets, which is a logistical 

challenge, especially when working in the north. Moreover, the pickets are attractive among local farmers and 

are stolen regularly. It takes too long time to mark an area before and during work. Using local rocks combined 

with tape and more reasonable distances between marking rocks, could free up more labor for actual clearance. 

That said, selecting the right rocks and painting them, also requires labor and cost savings from moving to 

painting/using rocks may be negligible in some cases.  

NMAS explains that when the ground is too hard/rocky to use wooden posts, painted rocks may be used as long 

as the LMAC approved coloring system remains the same. Painted rocks should be a minimum of 10cm in 

diameter and a minimum of 15cm in height. NMAS further explains that whenever possible, hazardous area 

marking tape (red/white) and red- or white-colored cord should be used in conjunction with red-topped wooden 

posts to demarcate the working area.  

NMAS has thus offered a fair degree of flexibility when it comes to marking. Operators claim, however that 

LMAC staff involved in the tasking process are unaware of the flexibility in NMAS and they thus impose more 

rigid marking systems than what NMAS actually requires. It is universally agreed that conservative marking can 

slow down the work of clearance teams considerably without actually adding any extra safety.  

• Marking is well enough addressed in NMAS but RMAC staff demand conservative and slow marking 

procedures 

• There is scope to reinforce the flexibility offered in NMAS by providing targeted training of RMAC 

staff  

• Operators may have addressed this problem at a too low level and approval for more appropriate 

marking could perhaps have been granted if had been approach LMAC centrally instead of locally.  

COMPARING EFFICIENCY OF ASSETS 

A main objective is to develop a methodology for comparing the efficiency of various assets, split between CMR 

and landmines. To achieve this, a few principles have been established: 

• Overall cost efficiency combines overhead and operational costs to calculate a price per m2. There 

are too many variables associated with overhead costs that will affect overall cost efficiency.  

• Operational efficiency is derived from all costs associated with field activities and the operational 

output 

• Salary levels may vary between organisations. Average salary levels may be extrapolated for use in 

a cost comparison model 



H Å V A R D  B A C H  
 
 
 
 

 
 
 
 

Improving operational efficiency in Lebanon  25 

• Team structures around use of one asset may vary between organisations. Average teams structures 

may thuds be identified and used instead of actual salary levels  

• Terrain variations will impact on efficiency and average productivity figures after using one assets 

in many different situations over time may be extrapolated instead of using real figures  

• Other variables, such as background contamination, vegetation, terrain, etc. may also be defined as 

a result of extrapolating figures  

• The method of extrapolating data for comparison should be discussed with agreed by all 

stakeholders 

• When assessing potentially new assets, data from comparable countries may be used in the absence 

of data from Lebanon 

A model that will permit impartial assessment the efficiency of individual assets or toolbox compositions will 

be a powerful instrument in the process to create sector-wide agreement about the most efficient approach in 

the future. There has been no time to develop a cost comparison model under this project and this work should 

be given priority later.  

DEMOLITIONS 

Operators are required to inform well in advance about place and time of demolitions. In the south, near the 

southern borders, the time slot for demolitions is between 11.00 and 13.00 after which no demining should be 

undertaken. There may be mechanisms already in place that will enable later demolition. If this is the case, there 

is scope for a 25% increase of productivity by two more hours of work before demolitions in the south. 

TASKING 

The current tasking system is largely a process of LMAC assigning individual task orders as opposed to one task 

order for many clustered tasks. First stage of the process is to agree on the requirement for NTS and TS. Next 

step is to present the finding to LMAC for a revised task order, which will have clear geographical clearance 

boundaries. If the land release process provides information that would suggest a change of the clearance plan, 

the plan needs to be revised, initially by the operator and eventually approved by LMAC.  

It can be argued that when operator are accredited to undertake combined survey and clearance, there is no 

need for LMAC to approve the individual elements of the land release process. Operators are normally able to 

make flexible but appropriate decisions for a change between NTS, TS and clearance. This level of operator 

flexibility is largely the norm globally. Flexible decision making within the framework of an already approached 

land release methodology will in most cases promote more release by the survey process and less by clearance, 

which is after all the objective.  

EXTERNAL QUALITY MANAGEMENT (QM) 

Quality Management (QM) in mine action has traditionally focused narrowly on checking the quality of the 

process of clearing land. IMAS 07.12 has recently been revised to reflect a more modern way of addressing QM. 

IMAS 07.12 explains that a Quality Management System (QMS) uses the experience and knowledge of the 
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people who will implement the system in  identifying  key  processes,  developing  procedures  and  setting  

objectives. Involving  people  in  the  design,  development,  implementation  and  review  of  the  QMS 

encourages  a  sense  of  collective  ownership  and  helps  maintain staff confidence  in  the suitability and value 

of the system. The QMS in Lebanon has improved considerably over the years and LMAC has put in place a 

Technical Working Group (TWG) with a wide stakeholder representation. The TWG meets regularly and there 

is opportunity for strategic and operational dialogue and information exchange between the various 

stakeholders.  

Quality mine action operators are not afraid of finding areas that can be improved. Instead they welcome 

suggestions, feedback and observations of aspects of the system that can be improved, from whatever source 

they come. Equally, authorities and managers should not seek to  punish  those  who  find  areas  that  can  be  

improved;  rather  they  should encourage,  listen  to,  and recognize  the  professionalism  of  workers,  and  

other  stakeholders,  who  come  forward  with suggestions for improvement. LMAC seems to have found the 

right balance between collective ownership of the wider survey and clearance process and a national 

requirement to verify and ensure a high quality of operations. Despite this, several operators have explained 

that external QM emphases too much on punishing and too little on productive dialogue. Because of this, 

operators sometimes feel that they are not able to convey important information to the QM teams and that this 

results in faulty assessments.  

During the first nine months of 2020, there were 622 reported QA visits to teams in Lebanon. These inspections 

are intended to ensure that land is safe when it is handed over. A quick look at the results from QA visits in 2020 

yields reason for concern. During 16,2% of the visits, non-conformities were reported. 9,6% of them were 

considered unacceptable while 6,6% passed the inspection but with remarks about faults or errors that would 

require addressing. This shows that that many non-conformities are addressed through dialogue between the 

QA teams and the operators. A much higher number of the non-conformities are however, considered 

unacceptable, resulting in some form of punishment. An almost 10% of all QA visits resulting in unacceptable 

non-conformities appears to be very high. The QA system is either overly devoted to reporting unacceptable 

non-conformities or the operators have major problems with the quality of their operations. Either way, there 

is good reason to review the system for the right balance between punishment and encouragement. Mechanisms 

to ensure this balance have been put in place and are working well centrally but there seems to be a demand for 

more training to ensure that the QMS is working as intended at field levels.  

HOW TO  COMPLY WITH THE CCM 

Certain category 3 areas in Lebanon are considered almost inaccessible and thus extremely difficult to survey 

and clear. It is going to be a major challenge to clear all of these areas. If at all possible, there is a risk that the 

resources required to address the problem by far exceeds available resources. This could cause a situation where 

other CMR contaminated would not be cleared by the treaty deadlines because funds would be drawn away and 

towards address these difficult tasks. Faced with this grim reality, it will be important for LMAC to fully 

comprehend all compliance requirements of the treaty and develop a plan of action accordingly. It would be a 

mistake to commit funds and resources towards clearing areas that do not require clearance by the treaty, 

especially if this prolongs clearance that clearly falls within the framework of the treaty.  

Managing residual risk 
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To avoid exaggerating the scope of Lebanon’s contamination problem, accurate CHAs are being recorded. The 

emphasis is on confirmed evidence of CMR as opposed to liberal recording of large areas with unspecified 

residual risk. Residual risk increases in unpopulated and inaccessible areas where bombing data are flawed and 

information about contamination is insufficient despite every survey effort to identify evidence of CMR. The 

residual risk increases in such cases because of shortage of information not because there is a real increase of 

risk. 

In the absence of a system to record and manage such increased residual risk, CHAs are at risk of considerable 

inflation. Without a separate system to record and manage areas with a residual risk of mines and CMR, there 

is no good system for defining reasonable restrictions on use of land or identifying the risk reduction efforts 

required, should use of land change in the future. The absence of such a system also counteracts efforts to 

produce an accurate CHA baseline and undermines efficient follow-on land release activities. Areas that may 

not be bound by the proactive requirements of the CCM may be given considerable attention and draw 

disproportional resources into land release efforts that could be dealt with reactively. Lebanon will be at greater 

risk of failing to comply with the CCM.  

Areas where a perceived increased residual risk remains despite an evidence-based survey that revealed no 

actual evidence of contamination, may be recorded as Areas With Restrictions (AWR) or Restricted Area (RE). 

In Lebanon, a signatory of the CCM, a precondition for recording such an area would be that:  

• every effort has already been made to conduct evidence-based survey of the area 

• that no actual evidence of CMR was found 

• that reasonable additional survey efforts would likely not increase the survey resolution 

Inaccessible areas where there is actual evidence of CMR contamination (maps, adjacent finds of CMR, visual 

observations, detonations etc.), should under no circumstances be recorded as AWR since this would be a 

violation of the treaty. The principle benefit of recording temporary AWR is in promoting accurate recording of 

CHAs while allowing decision makers to place reasonable restrictions in use of some land where there is an 

increased residual risk because of too poor survey resolution. Lifting of such restrictions is a reactive response 

requirement, similar to schemes that have e.g. been implemented throughout Europe in order to manage 

residual risk of mines, CMR and other ERW from WW2. A country´s Reactive Response Requirement is 

explained in the CCM treaty text. A swift survey and clearance response will be required in cases where there is 

new evidence of CMR in an area. A plan for the survey/clearance process shall be given to the State Parties with 

a proposed timeframe for addressing the problem. The maximum time frame for completion is one year (or the 

next Meeting of State Parties). With no evidence of CMR occurring in AWR, there is no strict time frame to 

address the problem – a reactive response.  

Treaty requirements 

Article 4 of the Convention on Cluster Munitions requires each State Party to “survey, assess and record the 

threat posed by cluster munition remnants, making every effort to identify all cluster munition contaminated 

areas under its jurisdiction or control. The CCM is essentially asking for two efforts related to clearing CCM: 

• Every effort to identify CMR contaminated areas  

• Every effort to clear all contaminated areas  
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The first requirement implies a quality survey process. The minimum survey effort is typically viewed as an 

evidence-based NTS but it will sometimes be necessary to add elements of technical survey to comply with the 

first requirement.  

The second requirement implies a mix of technical survey and clearance to release the more narrowly defined 

CMR contaminated area. This process should be dynamic, TS may be undertaken before, during and even after 

clearance. Inaccessible areas with proven contamination of CMR, compels TS and clearance to comply with the 

CCM.  

IMAS about management of residual risk 

IMAS is aware of the opportunity to manage residual risk as part of a reactive response requirement. IMAS 

provides some relevant guidance related to managing residual risk: 

• The term “All Reasonable Effort” describes what is considered a minimum acceptable level of effort 

to identify and document contaminated areas  

• “All reasonable effort” has been applied when the commitment of additional resources is 

considered to be unreasonable in relation to the results expected 

• Inaccessible areas, or areas with limited information available, should not by default be recorded 

as CHA.  

• CHA should only be recorded in a database when there is sufficient evidence  to  justify  doing  so.  

Other  processes  for  dealing  with  areas  that  are inaccessible, or present limited information, 

may be developed by the NMAA 

•  “Effort is ‘reasonable’ when it can be shown, on the basis of reason (or logic), that the efforts 

applied could be expected to have discovered evidence of contamination had it been present, 

and/or could be expected to have found and destroyed/removed all contamination where it was 

present 

• “All reasonable effort” is reached at a point where sufficient, reliable information has been obtained 

to conclude, with confidence, that there is no evidence of EO contamination. A range of information 

analysis, survey and clearance activities may be required to reach such a point. In relation to the 

achievement of confidence in mine action activities, the point at which it is unreasonable to expect 

more effort to be expended to achieve the desired result should be determined by the NMAA 

• The NMAA should provide clear guidelines about what actions should be undertaken. These may 

include: 

▪ imposing  restrictions 

▪ identifying precautions,  associated  with  land  to  reflect residual risk 

Future land classification in Lebanon 

To support the agenda of managing residual risk, Lebanon should consider to develop a system for more 

appropriate classification of land, including classification of land that will require reactive addressing because 

of a levelled increase of risk – despite a lack of evidence of explosive hazards. The land classification system 

may adapt the principles below: 
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Land classification  ➔ SHA CHA AWR 
Cancelled 

land 

Released 

land 

A requirement for a more detailed evidence-based survey 
process  ✔     

SHA – Desk assessment. Every effort made to identify mined 
areas and no further mine action required    ✔  

SHA – NTS/TS. Every effort made to identify mined areas and 
no further mine action required    ✔  

SHA – NTS/TS. “Every effort” made to identify mined or 
suspected areas. Evidence of mines in specific areas  ✔    

SHA – NTS/TS. Every effort made to identify mined areas and 
no evidence of mines in any particular area. No or limited 
information available during the survey 

  ✔   

CHA where suspicion of mines have been removed through 
NTS     ✔ 

CHA where suspicion of mines have been removed through TS 
    ✔ 

CHA where suspicion of mines have been removed through 
clearance     ✔ 
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