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or two years, Norwegian People’s

Aid (NPA) in Sti Lanka has provid-

cd assistance o the Tamil demining

groups and authorities, helping

them to refine their own systems

and to meet the requirements of the
International Mine Action Standards. Uniquely,
they have achieved this without losing the low-
cost features that are essential to any locally sus-
tainable method. Recently NPA has begun to
support a similar process in government-con-
trolled areas, working with both the army—in
cooperation with RONCO—and civil demining
groups. Their civil partners are the Milinda
Morigoda Institute for People’s Empowerment,
HORIZON and SARVATRA—the first is a local
Sri Lankan non-governmental organization
(NGQ) moving into humanitarian demining and
the larrer two zre demining branches of develop-
ment NGOs based in India and staffed by experi-
enced deminers,

Clearing Mines With Rakes

The clean-up afrer “Gulf War 1” was acrually
a licde more than 10 years ago—bur it was the
first time I heard about the use of rakes to find
mines. Back in those days, Royal Ordnance were
active in Kuwait alongside deminers from many
countries. Referred to rather disparagingly as
Third Country Nationals (TCNs), deminers
from India and Pakistan used rakes to expose
mines in the desert. 1 am told thar Royal
Ordnance gave the rakes a try but did not ke
them up. The threats included V69 bounding
fragmentation mines with tripwires and tilt-sensi-
tive fuzes, so their rejection made good sense. A
lor of TCN accidents during 1991-1993 are on
record, but not in detail.

The idea of clearing mines with rakes was dis-
credited and the potential was ignored by main-
stream groups in humanitarian demining, I was
ameng those who dismissed the use of rakes as
obviously dangerous. [ was wrong.

In'Kosovo in 2000 and 2001, leaf-rakes were
used under Luke Atkinson’s direction—with the
demining group Danish Church Aid—to remove
the fotest leaf-licter and expose PMA-2 and PMA-
3 mines in well-defined mine belts. The rakes set
off no mines. Detecting minimum-metal anti-
petsennel mines with metal-detectors in those
arcas was a hir-and-miss affair, as the accident
record shows, Exposing them with the rakes was
faster and probably safer.

At the starc of the new millennium in Sri
Ijankal, demining was being conducred on both
sides of the border berween government and
Tamil forccs. With limited funds and extensive
human resources, both sides used a low-cost,
labour-inensive “raking” technique. The Tamil’s
Hurmanitarian Demining Unit (HDU) managed

demining in Tamil-controlled arcas. They used
short-handled rakes without marking the area,
without imposing any safety distance and without
wearing any personzl protective equipment
(PPE). Across the border, government forces wore
PPE, but paid similarly scant attention to the
concept of safery distances and area marking.
Clearance on both sides of the border was “suc-
cessful,” but thete were severely disabling casual-
ties and the random method meant that the
ground had not been thoroughly cleared.

When NPA was invited to advise the HDU in
2002, it would have been easy for them to dismiss
rhe rakes and impose metal derector drills. The
cost of importing hundreds of metal-detectors
would have been high, but many szw ne alterna-
tive. However, Luke Atkinsen was made the NPA
programme manager, He saw that the raking was
potentally as thorough as sieving the ground.
Therefore, he believed, it would be very attractive
if it could be controlled within a marking and
safery package that would be effective in prevent-
ing missed mines and accidents. NPA looked at
ways to refine the tools and to control rake-use
within site marking and supervision regimes chat
would create an entre system that would be
accepted within mainstream demining. That sys-
rem is the Rake Excavation and Detection Sys-
tem, known as REDS,

The REDS uses two simple raking rools to
excavate and sift the ground to the required
depth. Conventional demining site markings are
used, and the sides of lane depth wenches allow
effective quality assurancc of depth. A “Base-
trench” across the front of the lane marks the
extent of the processed area. Loose soil is brushed
from the uncleared area into the Base-trench, and

LEFL: The Brush-rake in use on HDU sites. RIGHT: The beads of SARVATRA/NPA Harvow-rakes.
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Raking It All Up After 10 Years

then packed to the rear of the
trench. When the use of the
Brush-rake becomes inef-
fecrive, the Harrow-
rzke is used to scarify
the ground, allowing
the Brush-rake to be
used again. The
Base-trench rolls for-
ward as work pro-
gresses, which can be
surprisingly fast in ideal
ground conditions.

The Brush-rake has flex-
ible tines thar exerr little pres-
sure in any one place on the ground.
Many thousands of mines have been exposed
using ir, and none have cver detonated. The
Harrow-rake is heavier and is used both ta scarify
the ground and to lift shallow mines to the sur-
face. If used incautiously, mines can be initiated
by hirting the rake-head on the ground. This has
happened several times, but no serious injuries
have accurred. The long handle on the Harrow-
rake kecps the deminer at a distance from the
blast, and the PPE that is now part of the REDS
system completes the protection againse small AP
blast mines very effectively.

The early design of the Harrow-rake head was
very cheap and worked adequarely in loose, sandy
soils. It has recently being revised for usc in hard-
er soils by NPA and SARVATRA. Their revision
of the Harrow-rake uses a material wich a proven
tecord of maintaining ineegrity in AP mine blasts
{low-grade stainless steel). The tools dig into and
cut the ground withour the need to apply any
downward pressure and can be refurbished peri-

journal of mine action | 9.1 august 2005 | focus |31



Lal 2

can be ured efficiently in a wider range of conditions.

odically to have a very long life. Locally made,
they cost rather more than che original rake
design, but do nor cost as much as three sets of
Duracell bacceries for an alternative metal
detector.

In Tamil-controlled areas, the HDU/INPA are
field-trialling the new design with anticiation of
its widespread adoption. NPA and SARVATRA
are refining the design further, ro make the REDS
applicable on even harder ground and to make
refurbishment a simple field exercise.

Because the REDS system sieves the ground,
it gives the kind of complete confidenee of clear-
ance to the required depth that meral detectors
and other area-excavation techniques cannot
achieve. This conclusion is among the results of
the Geneva International Cenrre for Humanitari-
an Demining (GICHD) comparative trials of
manual demining systems, which tock place in
Mozambique during Ocrober/November 2004

The main limitation of the REDS system is
the time that ir can take to complete when there
is dense undergrowth or the ground is hard with
complex root systems.

To solve this problem, mechanical means of
preparing the area have been devised by
SARVATRA in collaboration with NPA,

Mechanical Preparation

The use of machines in humanitarian demi-
ning is rarely cost-effecrive, environmentally
fricndly or sustainable. SARVATRA and NPA are
proving that this need nor always be the case. For
more than a year, SARVATRA has been using
adapted construction-site machines to provide the
platform for vegetation cutters. The platforms are
low-cost earth-moving, machines with hydraulic
arms designed o carry excavation buckets for use
on building sij‘es. The hydraulic arm reaches out
into the minefleld while the machine stays on safe
ground.

With NPA assistance, those platforms have
been recently drmouted and new ground prepara-
tion tools have been made. The platforms are
being used in:advance of the manual deminers
using the REDS system. The tools remove dense
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undergrowth and scarify the ground, raking it to
depths beyond that needed for confident mine
clearance. The mechanised vegetacion cutters and
rakes arc not designed to expose or deronate
mines, but merely to brealc up the ground so thac
manual REDS can be rapidly conducted behind

the machine.

Conclusion

At a unit cost of less that $30,000 (U.S.), the
machine costs less than a good 4x4. Unlike large
flails, chey do not turn the ground inta dust,
destroy marure trees nor disrupr patterned mine
belts. The use of widely used plant machinery
means that sparc parts are readily available, servic-
ing is simple, operation is straightforward, and
the machine can be converted back to conven-
rional uses by retrofitting its original tools in a
matter of minutes. This versatility is unique and
guatantees that the machines will not have to be
scrapped when their demining roles are over.

Drills for deployment are currently being
refined, and further tools developed to make max-

SARVATRA's locally adapted ARJUN machine in Sri Lanka.
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imum use of the potential
provided by these versarile
assets. Mechanised vegeta-
tion removal and ground
preparation will mean
that the REDS can be
used in many more mined
areas around the world.

So after 10 vears spin-
ning in a backwarer, the
simple low-cost rake has
finally drifted into the
mainstream of demining
technology. Both hand-
held and mechanised,
ihey are sustainable, cost-
effective and—when used
in a well-designed sys-
tem-——give total confi-
dence of clearance to depth. I wish that the same
were true of metal detectors. 4
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