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The anti-tank mine threat on access roads in
eastern Angola is the greatest impediment to
infrastructural rehabilitation, economic recovery
and social development in that area. The authors
discuss the method and equipment used by

ed 214.5 kilometres (133.3 miles) of preliminary road surveys in 45 
hours in Moxico province. More than 28,000 targets were detected
during the surveys and approximately 1,812,300 square metres (448 
acres) were searched down to a depth of one metre.2 The combined
WADS-RCT operation successfully completed two days of acceptance field trials in the Luena area in mid-November 2005 and was
accredited by the Comissâo Nacional Intersectorial de Desminagem e
Assistência Humanitarian/United Nations Development Programme.

DCA Approach
The DCA approach to road verification and clearance in eastern
DanChurchAid to verify and clear roads in Moxico
Angola is comprised of five stages:
1. Road reconnaissance
and Lunda Sul provinces.
2. Road survey and target definition
3. Target reacquisition
by Marcel E. Durocher and Anders Jansson [ DanChurchAid ]
4. Target investigation and clearance
5. Quality-assurance survey
uring three decades of internal conflict, much of Angola’s infraRoad reconnaissance. Prior to undertaking survey, verification or
structure was destroyed. Within Moxico and Lunda Sul provincclearance activities along a given road, DCA compiles available data
es, the constant ebb and flow of military forces left the majority
on the conflict history in the area and mine incidents along the road
of bridges destroyed, a high number of principal
to determine the nature of the threat. Road and
routes mined and access to towns and villages
road-environment attributes impacting subserestricted because of defensive minefields.
quent activities such as road type, road width,
In 2004, DanChurchAid conducted a genroad-surface condition and degree of vegetative
eral assessment of the mine situation within
encroachment are recorded during a reconnaisLunda Sul and Moxico provinces in eastern
sance survey. The data collected during this
Angola. Even though many areas were imphase is stored in a geographic-informationpacted by minefields obstructing construction
system database and is used to produce WADS
or hindering agriculture, the ever-present antiand RCT work plans and maps.
tank mine threat on the major and minor acRoad survey and target definition. Roads
cess roads was determined to be a far greater Figure 1: DCA wide-area detection system.
are surveyed using the vehicle-mounted DCA
impediment to the repatriation of refugees,
WADS. The system is pictured in Figure 1. It is
relocation of internally displaced persons, remodular in nature and the sensor arrays can be
habilitation of infrastructure and distribution
set up with one to eight Ebinger Upex 740 senof essential supplies to isolated villages.
sor coils in different configurations, depending
Because there was no road-verification caon road attributes, the type of survey task and
pacity in Moxico and Lunda Sul provinces,
the nature of the mine threat. In Moxico and
DCA investigated existing verification and
Lunda Sul provinces, 5.5–7.5 metre-wide sensor
detection systems that had been or were bearrays in the 1.0-metre by 1.0-metre and/or 0.5ing used elsewhere. A system similar to the
metre by 0.5-metre configurations are adequate
Kinematic Induction Magnetic Survey, develfor most road survey tasks.2
oped by UXB AFRICA in 2002 to verify roads
At a survey speed of five kilometres per
in the Temporary Security Zone along the borhour (three miles per hour), metal-jacketed
der between Eritrea and Ethiopia, was deemed Figure 2: WADS electronic control module. anti-tank mines, fragmentation mines and
appropriate.1 In mid-2004, DCA decided to
some of the larger anti-personnel mines, such
fund the design, construction and testing of
as the PMN and PPM-2,3 are easily and cona second-generation wide-area detection system (WADS), which was
sistently detected by sensors in the 1.0-metre by 1.0-metre configto be used in conjunction with a road-clearance team (RCT).
uration. Survey speeds of up to 10 kilometres per hour (six miles
The DCA WADS was built in the Republic of South Africa with
per hour) are possible if only large metal-jacketed targets are being
the assistance of Regis Trading International. Its arrival in Luena,
sought. Minimum-metal mines cannot be consistently detected with
Moxico province, in June 2005 was followed by the recruitment and
this configuration.
training of the WADS team and the RCT and the WADS static and
Incoming data streams acquired during the receiver phases of the
dynamic system calibrations. In October 2005, the WADS conductTx/Rx cycles of the sensor coils are acquired by in-vehicle electronic

D

Figure courtesy of Marcel Durocher

Mine Clearing Survivable Vehicle
Based on the success of the multitool-attachments concept used in the
SDTT, the HD R&D Program invested in
the Mantis mine- and vegetation-clearance
system. As its platform, the Mantis uses a
modified and armored John Deere 6920
farm tractor capable of operating a number
of specialized and commercial off-the-shelf
implements to address some of the vegetation clearing, soil preparation, area reduction, quality assurance, and mine removal
and neutralization problems in humanitarian-demining operations. The system is
equipped with front and rear power takeoffs, standard three-point hitches in the
front and rear, and a loader frame. The tractor was modified, armored and reassembled
under contract to the HD R&D Program
by Pearson Engineering Ltd.
The purpose of developing a system such
as the Mantis is to provide deminers with a
mine-survivable vehicle that has multiple
functions and is based on a COTS technology (i.e., John Deere farm tractor). The tractor
has been armored, fitted with a 180-degree
rotating driver’s cab and anti-personnelmine-survivable SETCO wheels with an innovative wheel-hub interface incorporating a
dowel and plate design. This design allows the
wheel to separate from the axle in the event of
an anti-tank mine detonation, thus reducing
the shock effect through the axle. The tractor acts as the prime mover for a toolbox of
COTS and specialized implements generally
used by the construction and earth-moving
industries but also applicable to demining
operations. Along with the mine-resistant
John Deere tractor, this toolbox currently
consists of a rotary mower, area-reduction
roller, rotary mine comb, grab, four-in-one
bucket, heavy cultivator, spring-tine cultivator, bed formers, mine sifter, tree extractor,
magnet and hedge cutter. Together with the
prime-mover tractor, these 12 tools provide
deminers with capabilities to perform their
work effectively and efficiently.
In August 2004, the Mantis and its
complementary tools underwent a thorough
performance evaluation conducted by HD
R&D Program staff members and supported by engineers from the United Kingdom
under the auspices of the International Test
and Evaluation Program for Humanitarian
Demining. For the soil and vegetation
within the environment where the testing
occurred, the results of the performancedemonstration assessment show the Mantis

and its demining and area-preparation
tools can prepare an area for demining,
remove anti-personnel mines and leave an
area ready for quality-assurance proofing
and subsequent use.
Based on the positive results from the
evaluation, the HD R&D Program deployed
the Mantis to Nicaragua in spring 2005 for
an operational field evaluation. Under the direction of the Nicaraguan Army Demining
Units, the Mantis is currently performing in
a minefield 6 kilometers (4 miles) long with
Class II (medium to severe) vegetation and
terrain near the town of Jinotega. In the first
four months of operation in Nicaragua, the
Mantis removed 9,600 kilograms (11 tons)
of metal with the magnet attachment and
cleared 64,050 square meters (16 acres) of
land (clearing vegetation, and cultivating
and sifting soil). NADU members also reported the blast-resistant SETCO tires were
extremely effective in encounters with PMN
mines,1 not incurring any damage to the
wheel when hit. In addition, the roller attachment has encountered and detonated 10
PMN mines and the cultivator has unearthed
numerous UXO items. To date (in combination with the Hitachi excavator), NADU
members have removed 14,529 mines and
cleared 436,175 square meters (108 acres) of
land for further manual and mine-detectiondog quality assurance. In fact, after the mechanical clearance process with the Hitachi
and Mantis, five mines remained in the entire area. Further investigation is underway
to determine why these mines were left in
the ground. Early indications suggest the
mines were outside of the area worked by the
machines, their fuses were non-functioning,
or they were deeply buried.
In the right conditions, mechanical demining with versatile mechanical systems
such as the SDTT and Mantis allow for faster, safer and more efficient mine clearance.
However, minefield locations and conditions
often preclude the use of such machines. For
example, the Mantis is not intended for use in
minefields with the threat of anti-tank mines.
The Nicaraguan mechanical-clearance effort
has not proven to be completely effective because of this fact. However, with continued
effort in developing operating procedures
and development of attachments for multitool systems like the Mantis and SDTT, the
HD R&D Program is confident the SDTT
and Mantis, with their associated tools, will
provide the humanitarian-demining community with highly reliable, cost-effective
systems augment current catalogs of demining tools and expand area-reduction
and demining capabilities.
See Endnotes, page 113
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meters (954 acres) of land in Thailand and
continues to be an integral part of TMAC’s
demining program.
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Figure 5: RCT reacquisition team navigating to a target using work maps and DGPS.

Figure 6: Plot showing the variability of
DGPS data.

Figure 7: Manual deminer investigating a
surficial target.

Figure 8: Manual deminers locating a
deep target.

Figure 9: Armored mini-excavator used to
investigate buried targets.

the hole is filled in and the excavator moves
on to the next target.
When investigating deep targets or suspected anti-tank mine targets, the targets are
marked as shown in Figure 10. The target is
then investigated by excavating a V-shaped
trench on the outside of the marking sticks on
dirt roads or painted lines on asphalt roads.
The excavations, the area between the
excavations and the spoils are checked by a
manual deminer (Figure 10) with a handheld
metal detector to confirm the target location
and to determine if additional excavation is
required. The manual deminer then investigates the target by approaching it laterally
using manual demining methods. Once the
target has been identified, neutralized and
removed, the excavation is filled in and the
excavator moves on to the next target.
Even with a 2-metre by 2-metre search box
for each target, the area requiring additional
treatment for the above-mentioned mine
types is reduced by 98  percent. Using this
methodology, the eight-person RCT has been
able to verify and clear up to two kilometres
(one mile) of road, or 18,000 square metres
(four acres) of land, per day.
Quality-assurance survey. After completion of clearance activities for a given road
segment (five to 10 kilometres) the WADS

team resurveys the road segment. System
configuration and survey parameters during
the road resurvey activities are exactly the
same as during the initial road survey.
Maps from the two survey runs are compared to determine if all targets have been
removed. A 50-metre section of the LuenaLucusse road is presented as an example in
Figure 11. Missed targets and targets for
which the collected target attribute data is
not satisfactory are re-investigated by the
clearance team. The two map sets, as well as
the digital data for the two surveys, are saved
for future reference.

Figure 10: Manual deminer investigating a
deep target.

Figure courtesy of Marcel Durocher

Future Plans
In a 10-kilometre (six-mile) stretch of surveyed road containing 1,296 targets, 82 percent
were comprised of loose scrap metal on the road
surface, 15  percent were comprised of scrap
metal embedded in the road surface and 3 percent were buried in the road base and required
investigation with the mini-excavator. It is clear
that by reducing the number of scrap-metal
targets requiring investigation by the RCT
will result in significant productivity gains.
In 2006, several options are being considered to improve the productivity of the
RCT. Some of the options under consideration include:

Figure courtesy of Anders Jansson

Figure courtesy of Anders Jansson

Figure courtesy of Anders Jansson

Figure 4: RCT reacquisition team marking
a buried target location.

Figure courtesy of Anders Jansson

Figure 4: Cross-section of subsurface volume in which a TM-46 anti-tank mine can be detected when using a 7.5-metre-wide six-sensor array. Sensor array standoff distance is 60 centimetres (24 inches). Horizontal station separation is 100 centimetres (39 inches)
and vertical station separation is 33 centimetres (13 inches).

Figure courtesy of Anders Jansson

is equipped with an Omnistar BD-132, 12-channel GPS receiver and
Omnistar Psion Datalogger, which contains target coordinates for a
given section of road. When receiving differentially corrected satellite
data, sub-metre accuracy is possible and the Psion Datacorder is used to
navigate to within 20 centimetres (8 inches) of the target location.
The cart-mounted GPS antenna allows the reacquisition team to
safely approach to within two metres of the targets (Figure 4). After
the team reaches the target location, a nonmetallic red marker is
placed on the ground surface. The second team member then marks
a 2-metre by 2-metre search box around the target marker by placing
red and white triangular shaped markers at each corner of the search
box. He also assists in the navigation to the different targets using the
work maps, and records the time of the target reacquisition and several key GPS position-fix parameters such as the number of satellites
and Position Dilution of Precision (PDOP) values (Figure 5).5
The rationale for selecting a 2-metre by 2-metre search box is
based on GPS data recordings at the DCA GPS base station in Luena
and on offsets recorded during target reacquisition activities. GPS
readings were collected over a period of five days in September 2005 
to monitor daily variations in DGPS position fixes. Between 5:00
and 11:00, the position drifts are less than one metre, whereas between 11:00 and 17:00 they range between zero and four metres.
Position-fix offsets for 2,190 readings in the 5:00–11:00 window
are presented in Figure 6. Ninety-nine percent of the position fixes are
within one metre of the station location. Less than 1 percent of the
position fixes were more than one metre from the station location.
Offsets between where the target is supposed to be located and
where it is actually located were recorded for 962 surface targets
spread over approximately nine kilometres (about six miles) of road.
Ninety-nine percent (952 targets) were within one metre of their calculated positions. Ten targets (one percent) were at distances greater
than one metre from the calculated positions. On the basis of the
above data, it was decided to conduct survey and reacquisition activities only during the 5:00–11:00 window and to use a 2-metre by
2-metre search box.
Target investigation and clearance. The pinpointed and marked
targets are investigated by the road-clearance team. The presence of
the target within the search box laid down by the reacquisition team
is confirmed by using handheld metal detectors (Figure 7). If the
target is on the surface, the nature of the target and the threat level
are assessed and the target is subsequently removed or neutralized by
the manual deminer. If no targets are located within the search box
with the handheld detectors, the search box is then searched with a
Upex 740 large loop detector (Figure 8) and the exact position of the
target is marked.
Buried targets are investigated using an armored mini-excavator
(Figure 9) and manual deminers. Small buried targets are localized,
marked and then directly excavated. The spoils are then spread out
on the ground beside the excavation and inspected by a manual deminer. After the target has been localized, neutralized and removed,

Figure courtesy of Anders Jansson

Figure courtesy of Marcel Durocher

control units and subsequently routed to an analog-to-digital converter. The digital-sensor data streams are captured by Ebinger MonMX
data-acquisition software running on a laptop computer. One differentially corrected GPS data stream from the Omnistar Differential
GPS system is also routed through the analog-to-digital converter
and is subsequently acquired by the MonMX software. The in-vehicle
electronics module is shown in Figure 2.
Sensor-array parameters such as number of sensors, sensor-coil
configuration, sensor-array configuration, and longitudinal, lateral
and vertical GPS-sensor offsets are pre-survey inputs. The location
and nature of road environmental events that adversely affect the
quality of the survey data are recorded on a Psion Datalogger and
incorporated into the database as warning flags.
The MonMX software provides a real-time display of sensor-coil
acquisitions and system location. The electromagnetic and GPS data
files saved by the MonMX software are subsequently merged and
saved into a single geo-referenced data file for later processing by the
Ebinger DLMX software.
The Geosoft Oasis Montaj software is used for data processing
and target selection. For a given road segment, one to five kilometres
(0.6 to three miles), all of the geo-referenced data files are merged
into a single database that is subsequently edited to remove erroneous data entries caused by satellite data-feed reception problems.
Warning flags are inserted where road environmental events, such as
large metal items on the side of the road or obstacles such as trees and
bicycles, negatively impacted sensor-coil performance.
The merged and edited data is processed using appropriate mathematical algorithms, and targets are defined. A3 or A4 work maps of
the surveyed road sections showing the location of all of the sensor
readings, target locations, warning flags and a Universal Transverse
Mercator grid are produced for use by the re-acquisition and clearance teams.  
The data used to create work maps was obtained using a 7.5-metrewide six-sensor array. The total search swath width in the example is approximately 9.0 metres. The search depth was approximately one metre.
A cross-section of the subsurface volume in which a TM-46 anti-tank
mine4 can be detected by a 7.5-metre wide six-coil (1.0-metre by 1.0-metre configuration) sensor array is shown in pink in Figure 3.
Digital copies of the work maps along with tables containing all
the relevant information about the targets are downloaded into an
RCT field computer for further analysis using Environmental Systems
Research Institute’s Geographic Information Systems software. Target
location files are also uploaded into Omnistar Psion Dataloggers for use
by reacquisition teams to navigate to the targets.
Sensor and target locations, road attribute event data collected during
surveying activities, and target attribute data collected during reacquisition and clearance activities are also incorporated into a GIS database for
further analysis and the production of thematic maps.
Target reacquisition. Target reacquisition is carried out by a
two-person team that is part of the RCT. One of the team members

Figure courtesy of Marcel Durocher
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Figure 11: Example of initial survey (left)
and post-clearance quality-assurance survey (right). Reference point is “+” symbol
in center left.
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Endnotes
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An Alternative Perspective, Weitzel [ from page 10 ]

1. Gilbert Laurin, “Should the Ottawa Convention Banning Anti-personnel Landmines Be
Fully Implemented? Pro,” International Debates: Vol 2 (4), April 2004, p. 112.
2. We are also drawn to the issue by the impassioned pleas of high-profile celebrities such as
the late Princess Diana. Of course, the celebrities who lend their endorsements are compassionate people who believe they are doing what they can to help. All the same, nothing about
being celebrities per se gives them any insight into international relations, military necessity,
the daily lives of those affected by mines, or the logistics involved in improving their living
conditions in the long run. An occupational hazard of fame is that it makes people think
that they are competent to judge complicated matters when they are no more competent
than the rest of us. Imagine if those who advocate some uses of landmines looked to celebrity
endorsements as well. What would result is a popularity contest where the only winners are
the celebrities themselves.
3. Kenneth R. Rutherford, “The Evolving Arms Control Agenda: Implications of the Role of
NGOs in Banning Anti-personnel Landmines,” World Politics 53.1 (2000): p. 91.
4. For example, Rutherford quickly dismisses policies advocated by those who believe responsible use in the present and future is compatible with recognizing the problems with
landmines that persist from past conflicts as “incoherent.” See Rutherford, p. 105.
5. Rutherford, p. 89. Rutherford offers numerous examples of inflated statistics.
6. Laurie H. Boulden, “A Mine Field, Statistically Speaking: The Dangers of Inflating the
Problem,” Washington Post, February 8, 1998.
7. Consider, for example, how confident you would be about lung cancer research funded and
carried out by tobacco corporations. Why should the concerns about accuracy and neutrality not apply here as well? Is it because people who care about landmines are “good” and
because tobacco corporations are “evil”?
8. International Campaign to Ban Landmines. http://www.icbl.org/. Accessed March 13, 2006.
9. International Campaign to Ban Landmines. The Solution. http://www.icbl.org/problem/
solution. Updated Feb. 8, 2005. Accessed March 13, 2006.
10. UNICEF. Landmines: A Catastrophe for Children. http://meltingpot.fortunecity.com/
lebanon/254/grant.htm. Accessed March 13, 2006.
11. Graeme R. Goldsworthy and Dr. Frank Faulkner. Oct. 13, 2003. “Armed Non-state Actors
and the Ban on Anti-personnel Mines.” The Journal of Humanitarian Assistance. http://
www.jha.ac/articles/a124.htm. Accessed March 13, 2006.
12. Dino Bulsuladzic. Minefields of Sarajevo. Demining Research at the University of Western
Australia. http://www.mech.uwa.edu.au/jpt/demining/countries/balkans/sara3.html.
Updated February 2000. Accessed March 13, 2006.

• Carrying out mechanical and/or manual pre-survey road treatments to reduce the
amount of loose scrap-metal on the road surface
• Combining new explosive-detection technologies with the WADS and/or incorporating them in RCT procedures to reduce the number of targets requiring timeconsuming intrusive interventions
• Increasing the number of road-clearance teams
The authors would like to thank DanChurchAid for assistance in the preparation of the manuscript and for permission to publish this article.
See Endnotes, page 113
Anders Jansson was born and raised in
Denmark. He has seven years of experience with the Royal Danish Engineers
in Denmark and Bosnia including five
years of mine-risk education, explosive
ordnance disposal, and mechanical and manual demining experience
with the Danish Army in Denmark and
Bosnia and nongovernmental organizations in Sri Lanka and Angola.
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Explosive-sniffing Goats Avoid Offending Muslims
In an effort to protect
security forces in the Muslim
world, 29-year-old Geva Zin, an
Israeli K-9 security trainer,
turned to an unconventional
ally. Zin began training goats
to detect explosive materials
in vehicles and on citizens
examined at checkpoints.

Dogs, although prevalent and
adept at explosive detection,
are offensive to many Muslims
because they are considered unclean. Security forces around
the world were often left with the choice of offending local
Muslim populations or exposing humans to incredible risk at
checkpoints. Zin’s work sought to solve that problem by using
one of the most common animals in Muslim life—the goat.
Zin already has had great success training dogs and even
miniature pigs to detect explosives and uncover mines, but
goats offer a unique solution to security situations in the
Muslim context. First, there is a decreased chance of security
forces humiliating Muslims with searches by dogs. Second, goats
are able to search every suspect and vehicle. Third, their
use protects lawmen by allowing them to keep a safe distance.
Finally, because goats are prevalent in many parts of the
world, their presence in most situations is unobtrusive—dogs
were often denied entry to mosques, private homes, and areas
containing Muslim holy books.
Zin’s goats are trained much like dogs, sitting when they detect
explosives to alert a nearby handler that a person or vehicle
should be searched more carefully.
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A Firm Foothold, Lundberg [ from page 13 ]
1. One kilometer is equal to 0.62 miles.

Opening Roads to Angola’s Future, Kempf [ from page 15 ]

1. Kuito is the provincial capital of Bie and Menongue is the provincial capital of Cuando
Cubango, the southern province on the border with Namibia.
2. Funge is a cooked porridge-like dish made from corn or yucca flour mixed with water and
seasoned with salt. It is a staple of the Angolan diet in the region the author visited.
3. Information provided by HALO Trust in an e-mail interview with Helen Gray, April
23, 2006.

Mines Awareness Trust, Howard [from page 18 ]

1. Mines Awareness Trust has a mission to inform, save and aid those who live in environments infested with mines. MAT focuses primarily on children and utilizes entertaining and amusing ways such as puppet shows or performances in order to educate a
younger generation.
2. A submunition is similar to a cluster munition (aka cluster bomb unit). It is a piece of
ordnance that is discharged from a larger “carrier.” Whereas cluster bombs are generally
regarded as being dispersed from aircraft, submunitions are delivered via other means,
such as a mortar. The M79 is a small submunition that is “carried” in a mortar. There are
60 M79 submunitions “carried” in a 120-mm mortar. The mortar is fired and at the predetermined height, the submunitions are dispensed.  The submunition has a cotton loop to
the rear; when this is disturbed by the air resistance, it then arms the device.
3. Comic Relief is a nonprofit organisation based in the United Kingdom. The mission
of Comic Relief is to contribute to organizations battling social injustices and aiding
poorer countries.
4. As of 10 May 2006, £50,000 equals US$88,665.
5. Ground appreciation is a military term indicating the ability to visualize a map into
“real” terrain. Therefore, an individual will look at a map, analyse the information and
begin to “appreciate” the terrain that he or she is about to cover. In a mine-action sense,
it indicates that the individual was able to plan movement better by understanding the
topography of an area.
6. Uganda signed the Convention on the Prohibition of the Use, Stockpiling, Production and
Transfer of Anti-personnel Mines and on Their Destruction on 3 Dec. 1997, ratified on 25 
Feb. 1999, and became a State Party to the Convention on 1 Aug. 1999. For more information on the Convention, see http://www.un.org/Depts/mine/UNDocs/ban_trty.htm.
Accessed 11 April 2006.
7.   To view the International Mine Action Standards see http://www.mineactionstandards.
org/imas.htm. Accessed 15 Feb. 2006.
8. “Seconded” means that they are effectively “on loan” to the Ugandan Mine Action Centre.
At some point the military hierarchy will request them back.
9. “Life support” means that the Ugandans have to provide vehicles for their newly trained
personnel, ambulances, and medical staff for demining and EOD teams, funding for food,
water, and fuel for their personnel when they are deployed on operations.
10. This situation requires a very delicate diplomacy because MAT does not “own” the
Programme. MAT staff is there purely in an advisory capacity. So in theory, the Ugandan
Command structure could ignore MAT’s advice and do whatever they wanted. MAT is trying to help them develop but also insists that they work to the required safety standards.
11. The continued opposition to Joseph Kony’s Lord’s Resistance Army has caused over
1.4  million Ugandans to become internally displaced persons. They are forced to
move into IDP settlements. Rebels continue to terrorize IDPs even though they are
living in these settlements.
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Picking the Right Tool for the Right Task, Frehsee [ from page 21 ]

1. USSR-manufactured stake mine with six rows of fragments. For more information, visit
http://www.eng.warwick.ac.uk/DTU/pubs/wp/wp48/appendixcminesandordinance.
html. Accessed March 24, 2006.
2. American-manufactured plastic AP mine. For more information, visit http://www.
eng.wa r wick.ac.uk /DT U/pubs /w p /w p48 /appendi xcminesa ndordina nce.html.
Accessed March 24, 2006.
3. Common and virtually undetectable AP mine. For more information, visit http://
thirda ngle.com/viewphoto.asp?perpage =200&area= -1&CurrPage =9&pid=1794.
Accessed March 24, 2006.
4. Chinese-manufactured, hard-to-detect AP mine. For more information, visit http://
www.eng.warwick.ac.uk/DTU/pubs/wp/wp48/appendixcminesandordinance.html.
Accessed March 24, 2006.
5. Circular, steel anti-tank mine. For more information, visit http://science.howstuffworks.
com/landmine3.htm. Accessed March 24, 2006.
6. USSR-manufactured anti-tank mine that can have an anti-handling device. For more information, visit http://www.eng.warwick.ac.uk/DTU/pubs/wp/wp48/
appendixcminesandordinance.html. Accessed March 24, 2006.
7. Chinese-manufactured bounding AP mine. For more information, visit http://members.
iinet.net.au/~pictim/mines/messages/69.html. Accessed March 24, 2006.
8. Griffiths, A. “Machines Can Get the Job Done Faster.” Journal of Mine Action. Issue 8.2,
November 2004. 105–107. Also available online at http://maic.jmu.edu/journal/8.2/rd/
griffiths.htm. Accessed March 24, 2006.

Mine Action in Mauritania, El Hacen [ from page 23 ]

1. “Mauritania.” Landmine Monitor Report. November 2002. International Campaign to Ban
Landmines, http://www.icbl.org/lm/2002/mauritania.html. Accessed March 31, 2006.
2. Sometimes known as M-51, a small plastic circular-shaped mine that comes in two types: no
metal-content and minimal content.
3. Anti-tank and lightweight landmine. Originally from France, made from pressed
sheet metal.
4. Convention on the Prohibition of the Use, Stockpiling, Production and Transfer of AntiPersonnel Mines and on Their Destruction, Ottawa, Canada. Sept. 18, 1997; http://www.
icbl.org/treaty/text. Accessed March 28, 2006.
5. The five Ottawa Convention pillars are clearance, mine-risk education, stockpile destruction, victim assistance and advocacy.
6. This mine/UXO clearance was achieved with the help of the following partners: the
Mauritanian government and HAMAP deminers (2003–2004).
7. Editor’s Note: Some countries and mine action organizations are urging the use of the term
“mine free,” while others are espousing the term “mine safe” or “impact free.” “Mine free”
connotes a condition where all landmines have been cleared, whereas the terms “mine safe”
and “impact free” refer to the condition in which landmines no longer pose a credible threat
to a community or country.

Roots of Peace: Angola Project, Wertz [ from page 24 ]

1. Through the Pro-Rural model program, World Vision and Roots of Peace are striving for
farmers’ food prosperity instead of simply farmers’ food security by carefully marketing
farmers’ produce and generating more high-value crops. Another goal the two organizations hope to achieve through the Pro-Rural program is HIV/AIDS awareness and increased involvement of women and young people.

Survivor Assistance, Stanton and Reisinger [ from page 27 ]

1. Category I is the highest level of training for prosthetic and orthotic professionals recognized by International Society for Prosthetics and Orthotics, equivalent to a Bachelor of
Science in prosthetics and orthotics. Category I professionals have the title of Prosthetist
or Orthotist.
2. Jacobs, N., ed. (1995). “Report of ISPO Consensus Conference on Appropriate Orthopaedic
Technology for Developing Countries.” ISPO: Phnom Penh.
3. Hughes, J., ed. (2001). “Report of ISPO Consensus Conference on Appropriate
Orthopaedic Technology for Low-Income Countries.” ISPO: Moshi, Tanzania.
4. More information on the RERC is available online at http://rerc.cirnetwork.org. Accessed
Feb. 10, 2006.
5. This work was partially funded by the National Institute on Disability and Rehabilitation
Research of the U.S. Department of Education under grant number H133E030017.
6. “USAID Global Initiatives: Prosthetics and Orthotics Training and Technologies.” Last
updated May 5, 2005. http://www.usaid.gov/our_work/humanitarian_assistance/the_
funds/lwvf/tatcot.html. Accessed Feb. 13, 2006.
7. “Tanzania.” Landmine Monitor Report. October 2004. http://www.icbl.org/lm/2004/
tanzania. Accessed Feb. 10, 2006.
8. Hughes, J., ed. (2003). “Report of ISPO Workshop on Prosthetics and Orthotics Training
Institutes in Non-Industrial Countries.” ISPO: Copenhagen.

Sudan Launches NMAA, Tariq [ from page 30 ]

1. Convention on the Prohibition of the Use, Stockpiling, Production and Transfer of Antipersonnel Mines and on Their Destruction, Oslo, Norway. 18  Sept. 1997; http://www.
un.org/Depts/mine/UNDocs/ban_trty.htm. Accessed 26 April 2006. The document was
opened for signature in Ottawa, Canada, 3 Dec. 1997, and thus is commonly known as the
Ottawa Convention.
2. After 23 years of civil war, a Comprehensive Peace Agreement was signed on 9 Jan. 2005 
between the government of Sudan and the Sudan People’s Liberation Army/Movement. As
a result of the CPA, two governments were formed in Sudan, the Government of National
Unity, which governs the whole country in terms of foreign policy, defense and trade, and
the Government of Southern Sudan, which governs 10 of the 26 states of Sudan with a
semi-autonomous status. Presently Sudan is one country but with two governments and
the President of the GOSS works as the First Vice President of the Republic of Sudan. The
CPA has a six-year mandate, after which there will be a referendum. This referendum will
decide the status of Southern Sudan either to remain with Sudan or separate from it.
3. Dr. Kai-Kai is the Chief of the Disarmament, Demobilization and Reintegration
Department of United Nations Mission in Sudan. He spoke on behalf of Mr. Manuel
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