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INTRODUCTION 

In 2020, the broader mine action sector in Lebanon was perceived as professional and well managed. Despite this, 
or perhaps, because of this, LMAC acknowledged the potential for considerable operational efficiency gains. UNDP 
and LMAC thus implemented a project aiming at identifying potential areas of improvement. Two broad project 
phases were identified. 

• Phase 1; Assess operational practices and identify where and how operational efficiency could be improved 

• Phase 2; Develop a plan of action for actual implementation of the in the Phase 1 report 

Phase 1 was implemented in mid 2020 and identified areas where changes could lead to improved operational 
efficiency. Most of the findings were agreed with LMAC in November 2020. It was proposed that the second phase 
should be implemented as soon as possible to define the way forward and identify what it would take to implement 
proposed changes. Because of COVID-19 restrictions, Phase 2 could only be implemented in July 2022, with an initial 
desk assessment and a mission in Lebanon that took place from 11 to 22 July 2022. The mission objectives can be 
summarized as: 

• Verify to what extent recommendations from Phase 1 had been addressed 

• Identify and address remaining and/or additional aspects where there is still scope for improved 
operational efficiency  

This report summarises findings from Phase 2, including the mission in July 2022. It proposes changes and timelines 
for when and how these can be addressed. Recommendations should serve as basis for further discussions related 
to changes within the following broad areas: 

• Training of staff 

• Policy making 

• National standards 

• Operational procedures  

• Timeline for addressing proposed changes 

PROJECT BACKGROUND 

SCOPE OF THE 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. The CM strikes in 
Lebanon in 2006, 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 Litani 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. 
 
On December 3rd, 2008, Lebanon signed the convention on cluster munitions. At the end of 2021, 88% of known 
areas contaminated with cluster munitions had been cleared and released to end-users. However, it was clear from 
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the rate of square meters cleared per year and the available resources, that Lebanon could not achieve the objective 
to locate, clear and destroy cluster munitions in all areas under its jurisdiction by May 1st, 2021. Lebanon applied 
for and was granted a five-year extension to its Convention on Cluster Munitions (CCM) Article 4 deadline, to 1 May 
2026. Lebanon plans to complete cluster munition remnants (CMR) clearance by the end of 2025, in line with its 
new National Mine Action Strategy for 2020–25.  
 
There has been considerable progress with CMR operations/clearance. LMAC has reported (December 2021) that 
a total of 7.286.526 m2 of CMR contaminated areas remained to be cleared. Remaining CMR strikes are distributed 
across three provinces as follows: 
 

Province CHA released (NTS/TS) CHA released (clearance) Remaining CHA 

Bekaa 29,462 m2 536,516 m2 867,089  m2 

Mount Lebanon 104,265 m2 217,650 m2 478,918  m2 

South Lebanon 108,267 m2 247,425 m2 4,924,455 m2 

Total 241,994 m2 1,101,591 m2 6,270,463 m2 

Total combined 1,343,585 m2  

 
These figures show that Lebanon is on track for full compliance with the 1 May treaty deadline. Lebanon will likely 
manage to comply with the treaty if funding is maintained at 2020/21 levels. Sadly, funding has dropped in 2022.  
 
Landmines 
More than 20km2 of land is confirmed to be mined in Lebanon, mainly at the Blue Line but also 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 determine the true scope 
of contamination. When completed, clearance of the remaining minefields is expected to become a priority. 
Approximately 20 mill m2 distributed over 1,400 Confirmed Hazardous Areas (CHA) have been identified in Lebanon. 
The ongoing survey may, however, change these figures.  
 
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).  
 
It has been predicted that clearing all landmines will require 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 
operators.   

MISSION SUMMARY 

The Lebanon mission was successful despite a few problems related to Covid-19 illness and two initial national 
holidays. All planned field missions and meetings were conducted, with good follow-on discussions. This gave 
insight into how LMAC and the wider sector has driven the process to improve operational efficiency in Lebanon.  
 
The following field visits took place: 

• MAG, North-eastern areas, CMR, IED and mine survey/clearance 



 

5 

 

• MAG, Blueline, survey/mine clearance 

• NPA, Blueline and CMR survey/clearance 

• HI, Mont Lebanon, mine clearance, legacy minefield 

• DCA, Mont Lebanon, CMR (pre-2006) survey/clearance, legacy CMR contamination 

Several meetings were undertaken with LMAC staff, in addition to informal discussions with LMAC staff and all the 
operators. A workshop was conducted on the last day, with presentation of findings and follow-on discussions.  

CONCLUSION AND BROAD RECOMMENDATIONS 

• LMAC and the mine/UXO sector has made remarkable progress in addressing challenges and demands for 
increased operational efficiency. The sector is well managed by LMAC. Cooperation between LMAC and 
the operators is very good and sector management mechanisms are effective. Lebanon stands out as a 
prime example of how national mine/UXO sectors should be managed and how national authorities can 
work effectively with operators.  

• All operators work professionally and have developed quality land release methodology for effective 
release of land. That said, the balance between overhead costs and operational activity for some of them 
is problematic. Diminishing funds has compelled a scale down of operational teams. There is a threshold 
for how small operators can be before isolated operations in Lebanon are no longer justified from a cost 
efficiency point of view. If a capacity is too small, cost efficiency will drop despite professional field teams 
because overhead costs cannot be scaled accordingly.   

• International funding has decreased at the time when the national economy has weakened. There may be 
good reasons to cease or decrease funding, but it is nevertheless regrettable that when a country in a rare 
case manages to develop and manage a credible and efficient sector that is committed to comply with 
treaties, the “reward” shows up  as nice words and reduced financial support, forcing Lebanon further 
away from reaching the CCM targets. Donors looking to support countries with quality national 
commitments, should consider Lebanon, especially since reduced funding levels will seriously jeopardise 
Lebanon’s ability to comply with the CCM.  

• Most bottle necks for increased operational efficiency have been fully or partially addressed by LMAC 
through a well manged process that has involved regular meetings with all operators. But there is still scope 
for some improvement, broadly summarized in the table below:  

Area of improvement Suggested action 

Land Release 
Revise standards to comply with the new adapted practise and further clarify the 
difference between technical survey and clearance, especially when addressing 
buffer zones/fade-out areas 

Sector management 

Despite this not being considered a problem today, consider empowering operators 
to make their own decisions about when to apply NTS, TS and clearance.  
Improve the system of clustering tasks based on geographical location and type of 
survey/clearance asset required to best address the task 

Priority setting 

Clustering of tasks has been implemented successfully but the concept can be 
further developed to address the tools in the toolbox of each of the operators. 
Tasking could consider assessing which tool is the right for a task combined with the 
geographic location of tasks 

Clearance depth 
More flexible now than in the past but can be further improved by developing tools 
for assessing the required clearance depth imperially 

Effective use of assets 
None of the operators use dogs despite a well-recognised demand for technical 
survey and clearance by animals. The Lebanese military has dogs that may be used 
as a pooled capacity for the wider sector. Mechanisms for managing the process 
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need to be developed and training of dogs, handlers and team leaders is likely 
required 

The role of dogs 
The role of dogs in technical survey and clearance is unclear. Changing this, and 
identifying the best way of using dogs in an integrated approach will require training 
and revision of national standards on use of animals 

Effective use of machines 

Machines are successfully used at the Blueline. MAG has thirteen machines that they 
combine with manual deminers in various ways along the Blueline. The approach is 
efficient, but machines can only be deployed in parts of the Blueline. MAG is the only 
operator using machines at any scale. The parts of the Blueline where machines can 
be deployed effectively should be ear-marked for MAG, even if located in areas 
where other operators are deployed. LMAC needs to develop the structure to 
manage this process 

Environmental conservation 

Despite the usefulness of machines on the Blueline, there is concern about potential 
erosion and toxic pollution. Removing topsoil is known to permanently hamper 
future agricultural production. TNT waste is considered a serious toxic pollution. 
LMAC and operators have a shared responsibility for identifying and addressing 
negative environmental footprints. LMAC should develop a tighter policy to regulate 
this issue. Operators should develop policies to address potential risks associated 
with use of machines and seem approval from LMAC 

Managing risk 
LMAC should develop a system that defines proactive and reactive response 
requirements in the context of treaties. National policies and standards should also 
be developed to support implementation 

Optimise operational drills 

All operators have been observed to apply quality technical survey and clearance 
drills within the limitation of the assets in their toolbox and the situation on the 
ground. There is, however, scope for improvements:  

• The methods of conducting demolition/burning of AT mines should be reviewed 

• Develop a system that will only task operators who possess right assets for the 
tasks 

• Analyse all identified “difficult areas” to fully understand the scope and how to 
address it 

• Identify the requirement and develop effective methods for surveying of 
“difficult areas” and clearance of areas where there is evidence of 
contamination 

• Revise NMAS, preferably by March 2023, to address methodology for 
survey/clearance of “difficult areas” 

• Improve the Information Sharing System to enable a two-way data flow. 
Consider granting free operator access to all regional IMSMA survey data in 
areas where operators are, or plan to deploy in the future 

Transition to national 
capacity 

Consider a transition to national capacity as a potential means of reducing costs of 
survey and clearance (LAF salary levels for deminers reported to be less than 10% of 
a deminer employed by international operators) and creating a long-term residual 
capacity (reactive response) 

 

NATIONAL MINE ACTION STANDARDS 

The bulk of the National Mine Action Standards (NMAS) had already been revised in 2018 and some NMAS were 
updated in 2020. The revision was seen as first step in a longer process to increase the operational efficiency of the 
wider mine and UXO sector in Lebanon. NMAS has a major impact on operational efficiency since it provides the 
framework for how operators are allowed to conduct survey and clearance. The 2020 report concluded that despite 
good efforts to revise national standards in 2018 and 2020, there is still scope for further improvement in support 
of sustained operational efficiency across the sector.  
 
Several NMAS should be revised to facilitate effective implementation of the recommendations in this report, 
including: 
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• NMAS 07.11 - Guide for Land release; Major revision to clarify concrete LR principles 

• NMAS 08.10 – Not Technical Survey (NTS); Fair revision to remove confusion related to SHA vs CHA and 
to make the NMAS more relevant to the Lebanese context. The current version is a blueprint of IMAS  

• NMAS 08.20 - Technical Survey; Major revision to clarify scalable TS and the role of dogs/machines and 
identifying buffer zones/fade-out more flexibly. Better define the role of machines and dogs in TS 

• NMAS 10.70 – Protection of the Environment; Good standard but minor revision required to be more 
specific regarding responsibilities 

• NMAS 09.10 – Clearance requirements; Minor revision to enable up-to-date burial depth drills and clarify 
terminology related to LTHA and LTHA 

• NMAS 09.31 – IED Disposal (IEDD); Minor revision to distinguish more appropriately between IEDs and 
improvised landmines in the North-eastern border areas and to incorporate safe and efficient AT burnout 
drills 

• NMAS 09.32 - Guide for Large Scale Demolitions and Burning Operations; Minor revision to incorporate 
detailed provisions for burning of AT mines 

• NMAS 09.33 - Guide for the Demolition of Mines and Explosive Ordnance; Minor revisions for the same 
reasons above 

• NMAS 03.30 – Guide to research of mine action technology; No need for revision but consider removing 
this NMAS from the NMAS package 

The process to revise NMAS should be implemented as soon as possible, preferably to enable completion of the 
bulk of standards by the end of 2022. Details related to the revision of NMAS should initially be discussed between 
LMAC and the operators to fully agree on the need for revision and how to manage the process.  

LAND RELEASE METHODOLOGY 

Nationally endorsed land release methodology is usually the framework for all operational activity. A good 
methodology is essential for efficient operational solutions. This requires full acceptance of the land release 
principles, including NTS, TS, and clearance. The methodology further needs to be laid down in national standards, 
QM processes and SOPs. The main obstacle to effective implementation is typically linked to 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 slow down operations. 
 
All operators have developed reasonably efficient land release methodologies that they apply under supervision by 
LMAC. Principles of NTS and TS are understood but there is scope for further refinement of observed 
methodologies, including: 

• Principles of TS can be streamlined to enable scalable TS where the amount of TS (% coverage) is scaled 
more flexibly. Instead of applying eg. a 30% flat TS coverage, the likelihood of contamination following NTS 
combined with assessing empirical clearance data, may form fairly strong argument for an area being free 
for contamination, implying that less TS may be required to build the required confidence that an area is 
mine/CMR free 

• Buffer zones and fade-out areas should be viewed as areas with an initial TS requirement, as opposed to 
viewing them as a clearance requirement. There is a need to clarify the difference between survey and 
clearance 
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• Dogs can be used for technical survey and clearance. The role of dogs in TS is not well understood and 
there are opportunities for major operational improvements. More dogs should be deployed. They can 
also be trained for clearance of CMR, mines and UXO. Dog applications are explained under the paragraph 
“Assets” 

• Land release standards and associated SOPs are essentially a process to define and manage risk. It is 
important to explain this process thoroughly, since it will clarify how Lebanon can manage risk in 
accordance with the CCM. Failing to understand what the CCM is asking for, can lead to excess clearance 
land that could be predicted as free from contamination at the cost of not clearing contaminated land. 
Developing sound land release policy and standards and providing sufficient training at multiple levels for 
full acceptance of the principles will be a major asset for treaty compliance, including how “difficult areas” 
should be addressed  

• “Difficult areas” may or may not require clearance and it is important to identify which ones can be released 
with no need for clearance.  

SECTOR MANAGEMENT 

GENERAL 

National sector management is a responsibility of LMAC, a branch of the Lebanese military. There are pros and cos 
with such semi-military modality, but LMAC is an active and well-managed authority and a prime example of how 
professional national authorities can be developed and function. There is good partnership between LMAC and all 
other stakeholders. All observed management responsibilities appear to work well, including QM, IM, Strategic 
planning, management of treaty responsibilities and coordination of mine/UXO activities, all of which are 
preconditions for increased operational sector efficiency.  

TASK ORDERING 

Flexible decision making is an integrated part of land release methodology and will in most cases promote more 
release by survey and less by clearance, which is the objective. The November 2020 cost efficiency report identified 
specific areas where changes could impact operational efficiency positively.  

• Look for ways to streamline the task order process for flexible and efficient but appropriate decisions 
related to NTS, TS and clearance applications – when to apply what activity 

• Can operators be empowered to make their own decisions for flexible switching between NTS, TS and 
clearance during operations 

• Evaluate the effect of more effective clustering of tasks before assigning them to operators 

• How can task clustering be undertaken and will it result in higher overall cost efficiency 

 
This Phase 2 mission confirmed that the task ordering process has been greatly improved. Very little can be done 
to further streamline it. Switching between technical survey and clearance still requires operator request and LMAC 
approval but the process is fast and little time is wasted. It is still true that modern land release systems are most 
efficient when operators can make fast and flexible decisions, but the tight and good cooperation between the 
operators and LMAC teams implies that very little time is wasted.  
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PRIORITY SETTING  

LMAC has developed a matrix-based model to aid task prioritization. It analyses multiple impact indicators and 
prioritizes tasks accordingly. LMAC embraces the model, but it does not seem to be used actively, perhaps for good 
reasons. There were much greater socio-economic impact variations between tasks in the past. Today, fewer areas 
that stand out as more impacted than others. Highest socio-economic impact on a global scale is thus achieved by 
adapting priority setting that impacts positively on operational efficiency.  
 
Flexible assignment of clustered tasks will likely increase operational efficiency for various reasons:  

• Modern land release methodology combines flexible use of assets. The process is more efficient when 
assets are shifted swiftly between tasks. Dogs or machines may eg. be deployed for TS on multiple 
neighboring tasks before a long-distance move to a different area 

• Operators can address multiple tasks with less frequent relocation of infrastructure (camps, vehicles, 
machines, kennels etc). Operational downtime is reduced, and efficiency is increased 

• Pooled capacities have not yet been tested in Lebanon. It is, however, understood that dogs could be useful 
assets for all operators. Yet, introducing dogs and maintaining them well, requires a certain economy and 
management capacity beyond what the smaller operators can invest in at this stage. An analogue is the 
demand for centralized machine and drone support. A pooled capacity has assets that can be requested 
by the operators under coordination by LMAC. Effective use of pooled capacities relies on flexible 
integration and use of the capacity on multiple neighboring tasks 

FADE-OUT, BUFFER ZONES, AND CLEARANCE DEPTH 

FADE-OUT AND BUFFER ZONES 

The current system encourages expensive clearance of areas that are predictably free from contamination. The 
term “Fade-out” is used when dealing with CMR and “buffer zone” is used when dealing with landmines. The use 
of these two terms is confusing. There may be potential efficiency gains by adapting to more dynamic and flexible 
ways of defining the requirement for fade-out and buffer zones and fully understanding what fade-out/buffer zones 
truly implies.  

• The term “fade-out” should be considered replaced with the term “buffer zone”. The follow-on survey and 
clearance requirement to justify land release needs to be universally understood.  

• There is scope to release more of fade-out and buffer zone areas by technical survey and less by clearance. 
This will permit use of faster fadeout methods, including single search with animals and instrumental 
search for shallow buried targets 

• Reverting to circular fade-out/buffer zones has the potential for major efficiency boosts 

• Buffer zones may be split into two or more layers and various degrees of TS may be required in each of 
them. A buffer zone may for example be split in three layers, where the inner one requires most technical 
survey to justify release. The next layer may require less TS and the third may perhaps be released with no 
intrusive investigation if no explosive items were found in the two inner layers 

• NMAS needs to be revised to accommodate the proposed changes 

BURIAL AND CLEARANCE DEPTHS  
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NMAS has introduced default clearance depths for both technical survey and clearance. There is scope for a more 
nuanced clearance depth between clearance and TS.  

• The default clearance depth may be too conservative. Operators claim that a default 15 cm clearance depth 
slows down the speed of survey and clearance. Areas in the north are eg. not likely to have deep buried 
mines/CMR  

• Clearance depths could be defined more flexibly based on empirical experience from clearing similar areas 
and by viewing buffer zones and fade-out areas as areas for TS, where it may be justified to reduce the 
search depths. A clearance depth could also be set conservatively deep during startup of a new type of 
task. Empirical experience from progressing with the task could justify a flexible reduction of the clearance 
depth  

• LMAC should take initiative to address the clearance depth issue at Technical Working Group meetings or 
following a detailed assessment together with the operators  

• NMAS should be revised to incorporate a more flexible clearance depth policy  

 

Experience from past and ongoing clearance can justify adapted clearance depth requirements. Photo from a former ISIS position 
where improvised mines were surface laid. It would be meaningless and difficult to bury mines deep in such areas 

DEMOLITIONS AND LOW-ORDER BURNING 

 
Scheduled pre-lunch demolitions along the Blueline was previously reported to impact negatively on the efficiency 
of clearing the Blueline minefield. This is no longer considered to be a problem. Bulk demolition of a large number 
of mines/UXO, is, however, perceived a security problem at the Blueline near the Israeli border.  
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Three operators are engaged with clearing of the Blueline minefield in addition to small UNIFIL teams.  NPA and 
DCA blows AP mines in situ, one by one or small groups of AP mines blown concurrently.  MAG excavates and 
crushes AP mines with no intentional detonations. CMR are blown in-situ by all operators.  
 
MAG is currently the only operator clearing the AT mine belts along the Blueline. Instead of pulling, disarming, and 
detonating AT mines centrally, MAG applies low order burning of the main change? of the AT mines. Each mine will 
burn for about 13-15 minutes and LMAC permits MAG to burn up to 7 AT mines concurrently for safety reasons. A 
metal-cased AT mine is easily burned out using a low-order system that generates more than 1,300 C. MAG has 
used low-order systems for a while and has not experienced any accidental detonations.  
 
Low-order devises are moderately more expensive but the many advantages, including less explosive handling, with 
increased safety, no detonations near the Israeli border, increased opportunity for neutralizing more AT mines 
concurrently and less distribution of TNT contaminated residue (in case animals are to be considered) talk in favor 
using them for all AT mines on the Blueline.  

• Demolition practices at the Blueline could be streamlined further for increased efficiency. Multiple 
detonations of AP mines may be planned and prepared concurrently and preferably outside the working 
hours of the deminers 

• The low order burning drill is an efficient way of destroying the mines. MAG has an agreement with a British 
company for supply of low-order devises. A quick field calculation with MAG indicated that to purchase 
low-order devises for the entire blueline would cost around 130 – 160,000 US$, which is a reasonable 
expense for a major project 

• LMAC should consider asking MAG to clear all AT mines on the Blueline. In this case, MAG could further 
streamline their drills and possibly bulk order more low-order devises at a lower price 

• Preparation for and burning of AT mines may take up to half an hour. The deminers will stop working for 
safety reasons while the drill is ongoing. Concurrent burning of a higher number of AT mines will result in 
less operational downtime. LMAC is advised to assess the potential for concurrent burning of 30 AT mines 
or more and to revise NMAS accordingly 

MANAGING RESIDUAL RISK 

GENERAL  

Land release policies, standards and SOPs are instruments for effective 

management of risk, including residual risk  remaining after applying various 
land release processes. Risk management is an imbedded part of the land 
release process. Management of residual risk relates to risk of remaining 
landmines, CMR and UXO. Lebanon has signed the CCM that provides some 
direction related to management of residual risk of CMR following survey and 
clearance. Residual risk can be managed proactively and reactively. Areas 
that are not bound by the proactive requirements of the CCM can draw 
disproportional resources into land release efforts that could be dealt with reactively.  This may be the case in 
certain areas in Lebanon, including gullies that are extremely difficult to clear and where CMR may or may not be 
present. 
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DIFFICULT TASKS 

 
 
A set of “difficult tasks” have been identified that may fall outside a proactive response requirement. A lack of 
survey resolution has hampered the process to identify which ones should be addressed proactively in accordance 
with the treaty deadlines. The size and number of these tasks is uncertain and the problem of addressing “difficult 
tasks” could in fact be much smaller than thought. A more detailed survey process, perhaps with drones and dogs, 
will assist better understanding of the true scope of the problem.  

REACTIVE VS PROACTIVE RESPONSE REQUIREMENTS  

Discussions around proactive and reactive response could easily be perceived as semantics. That said, incorrect 
classification of suspected land as a proactive treaty response requirement, could impact negatively on 
prioritization of scarce resources and bring Lebanon further away from complying with the CCM. A reactive 
response requirement is from the CCM point of view a responsibility of Lebanon to manage and address residual 
risk from CMR following every effort to identify CMR contamination and clear it if present. It requires a standby 
survey and clearance capacity that can deal with CMR/mines and UXO appearing anywhere in Lebanon, including 
in areas that have been cleared or areas where there has been no suspicion in the past. In Lebanon, a reactive 
response responsibility is logically the military. Accepting this implies a strategy that addresses national capacity 
development within the military.  

CCM COMPLIANCE 

Areas where a perceived increased residual risk remains despite an evidence-based survey that revealed no actual 
evidence of contamination, may be recorded as a reactive residual risk area. Use of the land may be restricted 
temporarily. In Lebanon, a signatory of the CCM, a precondition for recording a reactive response requirement is 
the following:  
 

• every effort (or all reasonable effort) has been made to conduct evidence-based survey of the area 

• no actual evidence of CMR was found during that process 

• reasonable additional survey efforts would likely not increase the survey resolution 
 
Inaccessible areas where there is actual evidence of CMR contamination (maps, CMR found, visual observations, 
detonations etc), cannot be recorded as a reactive response requirement because it would violate the CCM.  
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IMAS AND MANAGEMENT OF RISK 

IMAS provides supplementary information about how to deal with residual risk. IMAS uses the term “All Reasonable 
Effort” to describe what is considered a minimum acceptable level of effort to identify and document contaminated 
areas or to remove the presence or suspicion of EO. “All reasonable effort” has been applied when the commitment 
of additional resources is considered to be unreasonable in relation to the results expected.  
 
IMAS further explains that inaccessible areas, or areas with limited information available, should not by default be 
recorded as CHA. CHAs should only be recorded in a database when there is sufficient evidence to justify doing so. 
IMAS also mentions that other processes for dealing with areas that are inaccessible, or present limited information, 
may be developed by the NMAA, and that fear of the suspected presence of EO contamination may lead people to 
avoid a particular area, but fear on its own is not legitimate evidence of contamination and needs to be 
substantiated with other evidence before an area is defined as an SHA or CHA. 
 
A critical point for LMAC is to identify what constitutes every effort (or all reasonable effort) to identify CMR 
contamination in areas that are perceived as inaccessible (difficult tasks). The following is recommended: 

• Identify which areas can be surveyed manually, potentially with support from drones, dogs etc.  

• Identify impending bottle necks for effective survey, including medical backup and MEDEVAC.  

• Develop supporting methodology for what will constitute acceptable degrees of NTS, including acceptable 
use of drones, dogs etc. 

• Examine all facets of a risk management system and identify how one can be developed that will effectively 
support Lebanon’s treaty obligations  

• Consider a facilitated workshop that should address the legal framework required to support classification 
of tasks as a proactive/reactive response requirement  

• Develop national policy and risk management standards that addresses proactive and reactive response 
requirements 

• Record, classify and label risk in areas where a perceived increased residual risk remains despite an 
evidence-based survey that revealed no actual evidence of contamination, implying a reactive response 
requirement. Such risk may be considered labeled as eg. Area With Restrictions, Residual Risk Area, 
Reactive Response Risk Area, Restricted Areas etc. 

EFFECTIVE USE OF ASSETS 

Thoughtful use of assets in well-defined technical survey and clearance will likely impact positively 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. Effective land release methodology has 
been developed and implemented by LMAC and the operators. All operators have established credible technical 
survey and clearance solutions, but a lack of good TS assets can sometimes hamper efficiency.  MAG has eg. 
developed a good technical survey approach for work in the former ISIS areas but they suffer from a lack of good 
TS assets. The terrain prevents deployment of machines and MAG does not have access to dogs. TS is thus applied 
with manual demining teams where individual deminers are only able to search between 5-8 m2 per day in some 
cases.  
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MANUAL MINE/UXO CLEARANCE 

Manual mine/UXO clearance drills combine use of various electronic 
detectors with prodding and are used by all operators in various 
ways. NPA and DCA use manual methods to clear the blueline AP 
minefield. MAG uses a crusher, which will be discussed separately. 
Various manual drills are used for survey and clearance of CMR strikes 
in central and southern parts of Lebanon and in the mountains. 
Where possible and applicable, manual teams are used in technical 
survey to accurately identify areas with true contamination.  
 
Manual mine clearance drills should not be used in areas where non-
metallic AP mines could be present. It is likely safe to prod such areas, 
but the process is too slow to be recommended, unless the task has 
a very high priority. LMAC should consider the following: 

• If there are no good reasons (such as a very high impact), 
avoid assigning tasks to operators that do not have the right 
assets for efficient release of a task. This is the case when 
tasks can only be cleared by prodding and excavation 

Dogs may be much more suitable for tasks where 
prodding/excavation is the only other alternative. Dogs may not be available now, but this may change later, 

which is when the task can be re-given a priority 
 

 
DCA and HI manual operations in Mount Lebanon. DCA is clearing legacy CMR strikes in rural areas while HI is clearing a minefield in 

steep agricultural areas 
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MINE DETECTION DOGS  

 
 
Mine detection dogs were previously used by NPA but the dogs have been taken out of the country. LAF has a dog 
capacity but the quality of it is unclear. Marshal Legacy Foundation has previously supplied dogs and provided some 
support to creating the LAF MDD capacity. Dogs can be used for many different purposes, including advanced TS 
and regular clearance of mines, CMR and UXO. Dogs can be trained to detect CMR but it will require specific training 
to avoid excess indication of metal fragments from detonated CM. Dogs can similarly be trained to detect UXO, 
integrated with landmines and/or CMR or separately, a part of a BAC or IED clearance approach.  
 
Dogs can work in steep terrain and mitigate most obstacles. They can be trained for remote technical survey in 
areas with difficult accessibility. Dogs are particularly useful in areas with a low density of explosive items, which is 
the case during TS. Recent TS methodology has been developed for more flexible and effective deployment of dogs 
in advanced TS. TS dogs can be trained to search straight lanes in any direction to 30-40m, guided by a handler that 
observes and communicates with the dog using a SMART kit.  
 
Dogs that have been trained for regular box search may not be suitable for advanced technical survey tasks. A 
different type of dog characteristics and drive is typically required. Similarly, dogs that have been used for advanced 
TS will likely require re-training before being put back to regular box search. It is not recommended to use the same 
dogs for advanced TS and clearance, but the same dogs can be used for basic TS with a standard search pattern and 
clearance. 
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Illustration showing principal ways of deploying dogs in technical survey 

DEMAND FOR DOGS 

There is evidently a demand for dogs in Lebanon. The table below summarises the most obvious potential: 
 

Potential role of dogs Explanation 

North east areas 

Support survey and clearance in the hilly and rocky areas where MAG deploys manual 
teams today. These areas have a mixed contamination of CMR, improvised landmines and 
UXO. Machines cannot be deployed in these areas and manual demining is slow and 
challenging because of rocks and slopes 

The Blueline 

Support survey and clearance of the blueline, by searching buffer zones and areas where 
mines are “missed” as a replacement of manual deminers. Dogs can also be used for 
technical survey near the Blueline or between the mine lanes in areas (where there is 
sufficient distance between them) 

CMR fade-out and buffer zones 
Speed up the fade-out process during clearance of CMR strikes and clear areas effectively 
where the density of CMR is not too high. Dogs can similarly search buffer zones as part 
of the process to clear landmines 

Quality Control (QC) 
Search (all or a %) in areas that have been cleared by other means in the past, including 
areas where only CMR emergency surface clearance has been undertaken 

TS in “difficult areas” 
Adapted search in “difficult areas” to establish the likeliness of contamination. Search can 
be tailored to unique ground conditions. Such TS dogs and handlers will require special 
training and SMART kits may be required, perhaps combined with drones 

Battle Area Clearance (BAC) 
Search areas with no known contamination but with a real risk of UXO being present. BAC 
may be required in areas where new infrastructure is planned. A BAC capacity may form 
part of a reactive response capacity in Lebanon (national residual capacity) 

Areas with non-metallic mines 
Support clearance of minefields that may contain metal free landmines. Without dogs, 
these areas must be cleared manually, which is slow and costly 

 
The LAF dog capacity was not assessed during this mission. Discussions with LMAC and operators has, however, 
indicated that the capacity will likely benefit from assessment and retraining. The same is the case for the handlers 
and team leaders. The LAF MDD capacity is not integrated into the wider mine/UXO sector in a way that enables 
effective integration of the dogs with the capacities.  

Systematic Technical Survey 

Targeted Technical Survey 
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POOLING OF DOGS 

All operators in Lebanon will benefit from using animals as survey and clearance assets. Most operators are, 
however, unable to train and establish their own MDD capacity (lack of funds and/or technical capacity). This is a 
sector wide problem that could be resolved by creating a reasonably sized pooled capacity of dogs and handlers. A 
lack of a well sourced centralised capacity, from where specially trained dogs and handlers can be requested by all 
operators and coordinated by LMAC, compels excessive use of painstakingly slow and extremely costly manual mine 
clearance in areas that could be released much more efficiently with dogs. 
 
The objective with a pooled dog capacity is to make enough mine detection dogs available to cover a temporary or 
permanent demand from multiple operators. The capacity could consist of a mix of dogs trained for TS, clearance, 
and BAC. The capacity could form part of the broader capacity of one of the operators or it could become part of 
the existing LAF MDD capacity. The latter has merit because LAF has already established a dog capacity and will 
likely remain in Lebanon as the national reactive standby capacity beyond the scale-down of international 
operators. It is envisaged that an MDD capacity could become an efficient component of a future capacity to deal 
with residual risk.  
 
The LAF MDD capacity could become the pooled capacity, but it would require addressing a range of potential 
challenges, including: 

• LAF must be sufficiently committed, trained, supported, and equipped to embark on a role to manage a 
pooled capacity of mine detection dogs 

• The LAF dog capacity needs to be developed in such way that it can effectively be deployed with other 
operators. This will require capacity building at multiple levels and development of management and 
coordination mechanisms that do not exist today 

• The requirement for dogs, in different roles, should be defined, which will determine how many dogs 
should be trained for what purpose 

SUPPORTING CAPACITY DEVELOPMENT  

NPA has indicated a desire to help strengthening the LAF MDD capacity, by assessing the quality of the current 
dogs, the need for re-training of dogs/staff, identifying the need for more dogs and capacity building. This is a 
positive first step towards making dogs available to all operators in areas where dogs will likely excel compared to 
other assets. Donors should consider supporting such initiative since it will likely enhance operational efficiency in 
Lebanon considerably.  

NATIONAL FRAMEWORK FOR USE OF MDD 

NMAS on animal detection needs to be urgently revised to accommodate any move towards effective use of dogs 
in Lebanon. The 2020 report on improving operational efficiency in Lebanon identified several weaknesses with the 
current NMAS on animal detection, including: 
 

Current content Considerations for revision 
The term ‘MDD Clearance’ is a misnomer because an MDD 
cannot clear anything 

The role of MDDs in clearance is well described in IMAS and should 
be acknowledged and described in NMAS. MDDs cannot clear all 
areas but this is also the same for other assets   

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

A statement that makes no sense and should be taken out to avoid 
any confusion 

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 

MDDs can be used for QC purposes but this may not be the prime 
role of dogs in Lebanon. The term “secondary search tool” is 
outdated and should be explained differently or removed fully 
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When MDD are used as a primary search tool, each area 
shall be searched by a minimum of two different licensed 
dogs accredited individually 

The term “primary search tool” is outdated and should be replaced 
with “MDD used for clearance” 

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

Such statements should be re-written to clarify the role of MDDs in 
technical survey, including strengths and limitations 

MDD may be used to determine whether there are 
explosive hazards in area and so not to pinpoint the precise 
location of each hazard 

The statement implies a correct role of MDDs but also implies that 
MDDs cannot pinpoint explosive hazards, which is circumstantial and 
will need more explanation in order not to give wrong expectations 

EFFECTIVE USE OF MACHINES 

Machines are a vital component of the global mine action toolbox. Machines, animals, and manual mine clearance 
remain the principal components of most technical survey and clearance, individually or combined. There is an 
interaction between various machines and other mine action components and the way of combining assets impacts 
on the overall efficiency.  
 
Lebanon, because of the scale of rocky, hilly, and overgrown terrain, has a limited potential for large scale 
mechanical interventions. Machines are largely unsuitable for clearance of CMR strikes (vegetation clearance can 
be undertaken in some cases), in former ISIS controlled areas and in Mont Lebanon. The real potential for effective 
use of machines is at the Blueline. MAG, NPA, DCA and some UNIFIL teams are currently occupied with clearing the 
Blueline minefields. The Blueline stretches almost 120km along Lebanon’s southern border. It is not considered the 
actual border, but a “line of withdrawal” set by the United Nations in 2000. The Blueline is heavily mined with a mix 
of AT (M15) and AP (No4) mines. The minefield originally comprised of around 400,000 landmines. Some have been 
cleared but the main bulk of AT and AP mines remain in the ground. It is estimated that around 320,000 AP mines 
and 35-45,000 AT mines remain to be cleared. AT mines have not been laid along the entire minefield and the 
estimated number of AT mines may not be entirely accurate.  
 
The Blueline minefields are dense, cutting through fertile agricultural land that has remained off limits for 
communities. The illustration below shows the principal layout of the minefield, with two rows of AT mines and 
four rows of AP mines. 
 

 
 
Principle layout of the Blueline minefield in the area where MAG deploys their rubble crusher. The distance between the mine rows 

may vary depending on the terrain. Parts of the Blueline minefield do not contain AT mines 

 
NPA and DCA have not embarked on AT mine clearance, and they deploy manual teams to clear the AP mine rows. 
DCA uses a small, armoured excavator in support of a missed AP mine drill. NPA has acquired a smaller excavator 
for the same purpose. MAG, by far the largest operator, clears both AT and AP mine rows, primarily by combining 
various machines in technical survey and clearance roles. The approach is unique in Lebanon and perhaps globally. 
MAG has reported that by using a combination of machines to clear the four AP rows, overall cost efficiency can be 
tripled compared to alternative manual mine clearance drills. MAG has the following combined mechanical 
capacity, deployed in four different areas along the Blueline: 
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Type of machine Comments 
1 x Rubble crusher • Used to crush AP mines 

3 x Excavator • Armoured, 2 with flail attachments 

2 x Track loader • Armoured  

3 x Wheel loader • Armoured, used eg. for sifting of AP mines 

1 x Backhoe loader • Armoured, used to move earth and do light jobs 

1 x Micro excavator • Armoured, used for missed mine drills 

1 x Excavator • Remote controlled, multiple attachments (mulcher, tiller, bucket, grapple, rake) 

1 x GCS 200 medium flail/tiller • Used for technical survey 

1 x Lowbed truck • Assessed by MAG to be one too little 

1 x Flatbed truck • Used for transportation of containers 

1 x Generator on truck • Needed for effective cleaning and maintenance 

TECHNICAL SURVEY  

MAG has pioneered a drill that involves use of a GCS 200 flail/tiller for effective technical survey between the AP 
mine rows and the AT mine row nearest the Blueline. The area is 80-100m wide and is not reported to contain 
mines. A 30% TS coverage has, nevertheless, been agreed with LMAC for full confidence that there are no mines in 
this area. 
 

 
The GCS 200 machine can be equipped with a flail or tiller, but MAG only uses the flail. The machine grids up lanes amounting to 

around 30% of the total area between the mine lanes. AT mines are sometimes visible on the ground 

CLEARING AP MINES 

MAG is deployed in four locations along the Blueline. Clearance drills are adapted to the type of machines available 
in each area. MAG has pioneered combined use of a CAT 963 armoured track loader, a CAT 320 armoured excavator 
and a large REBEL rubble crusher for optimal operational efficiency on one site and this is where overall cost 
efficiency has been reported to be tripled. 
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The principal approach is as follows: 

• The track loader pushes 30cm of the mixed topsoil and the AP mines into piles  

• The excavator loads the mix onto the rubble crusher 

• The mix runs through the crusher and all mines are crushed. Fuzes that survive the crushing are picked up 
by a strong magnet 

• Piles with the mix of soil and crushed mines is built up below the crusher 

• The Track loader pushes the mix back onto the original location 

• The excavator digs out a deep pitch where the fuzes are eventually dropped and covered with around 2m 
of soil 

 
 
The combined use of machines on the Blueline is an interesting case. MAG has seemingly tripled overall cost 
efficiency of clearing heavily mined AP minefields by introducing a selective combination of machines where each 
have unique roles. There are, however, a few raised concerns, including: 
 

Topic Observations and concerns 

Life span of machines 

• Which areas along the Blueline are suitable for effective deployment of machines and how large 
are they 

• Are some of these areas located in areas where other operators have assumed responsibility 

• Can these areas be earmarked for use of MAGs machines, by tasking, lease, or loan of machines 
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• How long can MAG expect to make good use if its combined approach in Lebanon 

Environmental issues 

• Short- and long-term consequences - agricultural production following removal/mixing of 30cm 
of topsoil 

• Large amounts of crushed pieces of TNT will be mixed with the topsoil and left behind. Could 
nitrate-based TNT turn into a nitrate-based fertilizer as has been suggested 

• TNT is a highly toxic and persistent environmental pollutant. The clearance process leaves up to 
80 kg of crushed TNT per 100m of clearance. International norms to regulate TNT pollution have 
been developed in some countries but it is not known if international standards that regulate TNT 
contamination have been developed. Is TNT contamination from this approach within the limits 
of acceptable TNT contamination in soils and how can this be verified 

• Is there a way to mitigate distribution of toxic TNT while maintaining the high clearance rates 

• Inhalation or ingestion of high levels of TNT may cause liver, blood, immune system and 
reproductive damage to people and animals. Could TNT in soils like in this case cause potential 
short and long term health problems.  

• Soils have a high capacity for rapid absorption of TNT. Under anaerobic conditions, TNT that is 
not absorbed by the soil is usually transformed rapidly into its degradation by-products. Is there 
a timeline for when negative health effects from TNT pollution can be considered acceptable 

DRONES AND OTHER ASSETS  

 

 
 
Drones have found their ways into mine action in recent years. There has been a rapid growth and drones have 
already been introduced in many countries. Research is underway to develop drone platforms that combine 
multiple sensor technology where data is layered and more detailed evidence of targets on the ground are 
extrapolated. Advanced algorithms have been developed in support of the technology. Despite good progress, 
drones are still facing challenges in detecting individual sub-surface targets. Surface laid targets, however, are easier 
to detect and Humanity Inclusion (HI) has made good progress in developing a system that has the potential to 
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greatly improve the survey process. Drones can reduce the time it takes to conduct Non-Technical Survey 
considerably. Drones may be part of the solution to adequately survey “difficult areas” in Lebanon. LMAC should 
consider the following: 

• Support final trials and testing of drones and especially the system developed by HI in Lebanon 

• Consider establishing a pooling system (like also suggested for mine detection dogs) where all operators 
can request drone support from one specialized operator 

• Define good roles for drones and develop procedures for using them in NTS, especially in difficult areas but 
also more generally 

PROTECTING THE ENVIRONMENT 

 

 
 
Lebanon is one of very few countries who have developed national standards that regulate protection of the 
environment when implementing mine/UXO action activities. NMAS 10.10 “Safety & Occupational health – 
Protection of the Environment” is a good framework for environmental management prior to, during and after 
mine action activities have been completed. NMAS 10.10 explains that operators “shall present detailed Standing 
Operating Procedures (SOPs) covering environmental conservation to the LMAC for assessment and approval 
before engaging in their intended HMA activities”. It has not been confirmed whether all operators provide detailed 
SOPs covering environmental conservation.  
 
To comply with this NMAS, operators need to ensure that: 

• wastewater, oil, or other hazardous materials are not dumped on the ground or released into watercourses  

• leakage is avoided and any residual Fuel, Oil, or Lubricants (FOL) is responsibly handled and disposed  

• fueling and oiling of machinery, vehicles, and equipment takes place over a hard surface or drip pans that 
can be disposed of in an environmentally acceptable manner 
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• the generated waste (air and oil filters, hydraulic fluids, petroleum products, used batteries, etc.) are 
collected and disposed of in an ‘environmentally acceptable’ location and manner 

• used parts and by-products that are not contaminated by FOL are disposed of in a similar way as domestic 
rubbish 

• take active measures to control erosion and ensure the restoration of vegetation when the work has been 
completed. Such measures may include re-seeding and re-planting, the returning of processed soils to the 
affected site 

• To support preservation of the environment, demining teams shall ensure that no toxic or hazardous 
materials are buried at the worksite: they shall be collected, transported, and disposed of in an 
environmentally acceptable manner 

• Operators shall submit appropriate and effective SOPs that include appropriate measures to protect the 
environment to the LMAC for assessment and, when appropriate, approval 

These requirements are all very clear. LMAS should ensure that they are applied to the extent possible. 
Environmental precautions may impact negatively on operational efficiency and the challenge is to strike a balance 
between environmental conservation and highest operational efficiency.   
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