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REDUCING THE RISK
This two-part article looks at working at height, 
access and rescue specifically in an Urban Search and
Rescue environment and how we can deal with some
of the issues and difficulties that responders may 
face. In the type of environments we are likely to
come across. Working at height may be challenging
and sometimes unconventional methods may have 
to be employed. 

The majority of work may be gaining access or 
working at height with equipment as opposed to 
rescue. USAR Teams have a vast array of technical
equipment that may have to be used in a variety of
situations including at height and/or in suspension.
Rope access, rescue and USAR procedures are well 
established but when combined, highlight some 
difficult areas to work around. 

This first part of the article covers how we can 
minimise the risk to responders, issues with gaining 
access and a snapshot of how the United Kingdom 
International Search and Rescue Team responded to 
a task involving working at height at their recent 
deployment to the Nepal earthquake. The second 
part will look at working with equipment, safety and
supervision.

PLANNING TO MINIMISE RISK
Consideration needs to be given as to whether we 
actually need to commit responders on rope to climb
or descend to carry out a task. As well as established
methods of carrying out tasks at height such as using
aerial appliances, there is a wide range of innovative
equipment available (some of which is already carried
by teams) to minimise the need to commit into a risk
area or to carry out a task without even getting a 
harness on.

Reach poles (pic right)

Used by rescuers and industries such as maritime/ 
offshore, construction, cleaning contractors and by 
arborists, telescopic reach poles are becoming the
norm for carrying out light or specific tasks when 
out of reach and at height or below ground level. 
Technology is advancing quickly and carbon 
composite reach poles are now reaching well past 
15 metres and can be hand operated or pneumatic. 

Within the emergency and security services as a
whole, there are numerous areas a reach pole can be
used to reduce risk such as fire extinguishment 
(chimney fires), search and surveillance (audio/visual
attachments), rope/cave/mountain rescue operations
(attaching ropes to anchors and rescue, cutting rope),
water rescue/flood operations (rescue rope or float 
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VERTEX helmets offer unparalleled comfort, thanks to a 6-point 
suspension system, and the CenterFit adjustment system provides 
superior stability and positioning on the head. Designed with modularity 
in mind, VERTEX helmets can accommodate a headlamp, a VIZIR face 
shield, and hearing protection.
www.petzl.com/VERTEX

Comfortable, versatile helmet for work at height and rescue

Rock solid comfort

       

delivery,) underwater search/inspection and property search 
in floods from rescue boats (body retrieval loop), animal 
rescue (snare, or net), storm work (lopper head, throwline 
delivery). remote access (grappling hooks and ladder) and 
remote window breaking (glass centre-punch). 

Although still with risk, it is worth mentioning the use of reach
poles and modular ladder poles for gaining access where a 
conventional ladder may not be appropriate or possible. Both
are designed for boarding waterborne vessels or climbing
urban structures but with risk until it can be further reduced 
by establishing a back-up system or more conventional means
for access/egress. A releasable hook with a lightweight fabric
ladder is attached to the reach pole or sections of rigid poles
with steps are attached together to form a rigid ladder making
ascent/descent easier and quicker than the fabric ladder. 

Lightweight scaffold systems (pic right)

Their use in the emergency services is becoming more frequent
as responders can see the benefits of the little time they take
to set up and the ease of working once in place. Within USAR,
the scaffold system comes into its own where work has to be
done or access made when it would be unsafe or impractical 
to use a ladder and in heavy transport incidents where a 
platform is needed at cab/compartment level. Again, reach is
significant with some systems exceeding 6 metres in height.
Systems have the adaptability to make safe the exposed edges
of a flat roof or create an elevated walkway or ramp. This
would normally be a difficult or time consuming task. As with
the reach pole, we haven’t even put on a harness yet! 

Drones/UAV’s (pic below)
Seemingly never out of the news, drone technology and their
use appears to be progressing dramatically. In USAR we can
only rely on remote technology so much before we have to
commit personnel on the ground and into a risk area to carry
out work, to rescue or recover but drones may have their use
in the early stages and can serve well to reduce the risk. Obvious uses include scene and structural 

assessment and victim searches particularly
when equipped with a thermal imaging 
camera. This may also highlight potential 
fire and heat hazards to rescuers. Use for
searching high risk areas such as structural
collapse/fragile surfaces, steep terrain and 
at water related incidents are an obvious 
benefit. 

Less obvious applications may include using
the drone to haul light tag lines across risk
areas (rivers/structural collapse) so that tech-
nicians can haul rescue ropes into position or
perhaps to get communications, medical,
flotation or rescue equipment to a casualty.
Once the tag line is across the rubble pile 
and you need to haul the main ropes into 
position the addition of a small funnel or the 
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top half of a plastic water bottle where the ropes join may 
stop the rescue rope getting snagged on debris during hauling.

ACCESS AND EGRESS
In the planning stages of gaining access, working at height or 
rescue, emergency egress should be a priority especially in 
situations where there are risks such as further collapse or where
there is the potential for conditions to deteriorate such as in a
confined space or where fire, landslides or flooding is involved. 

If we commit a responder to ascend a structure, setting up a
system to climb down or be lowered down will give them the
opportunity to egress quickly if the need arises. This can be
easily achieved in one of three ways depending on the situa-
tion with little equipment -
1) The first responder to ascend attaches a rope to an 
anchor and climbs down the structure using a mobile fall 
arrestor
2) Run the rope through a pulley for the climber to be life-
lined down which can be managed by locating the belay 

device at ground level
3) A combination of a fabric/wire ladder and one of the
above as a back-up.
If we commit responders down into a structure/shaft etc. then
having a system set up to get them out quickly should be 
ready before they even descend. Two possible ways this can 
be achieved are:
•   Set a hauling system up as part of the lowering system
•   Set a wire/fabric ladder in place with a back-up system. 

Lightweight ladders are becoming more common with rope 
rescue teams and can be used for ascent/descent as well as 
negotiating difficult edges and slopes. These may also be more
easily used by ambulatory victims though there is some tech-
nique involved. The benefit of using a flexible lightweight ladder
is that it takes less time to set up in order to get the responder
down in the first place. Only one other person is required to 
operate the back-up system or you could use a mobile fall 
arrestor. In contrast a hauling system takes more time and more
personnel to set up and operate but may be appropriate for 

certain situations and especially victim recovery. Consider placing
the ladder while setting up a more complex haul system?

GAINING ACCESS TO SEARCH AN UNSTABLE 
STRUCTURE/fRAGILE SURfACE
One of the most difficult areas of USAR work is determining
how to safely search over a collapsed structure. There may 
be the possibility of further collapse as the integrity of a 
basement, lower floors or voids may be unknown.

The image opposite shows an example of the type of incident
that will present difficulties for search and rescue with no
nearby high point anchors, instability and further collapse 
possible as well as the inability to use aerial appliances/crane
due to narrow streets and access. However, don’t be afraid 
to use long-range rigging if your ropes are long enough using 
anchors on buildings some distance from your incident scene.
Things that make life easier include an aerial appliance/
hydraulic platform or man-riding basket from a mobile crane 
but if committing personnel ‘on-foot’, a full horizontal rope

This image shows a roof collapse following a gas explosion in London.
Inset: a Nepalese hospital’s entrance is threatened by an enormous 
detached section of building. pic courtesy London Fire Brigade
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or visit: www.englishbraids.com
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ROPE RESCUE

system or a Temporary Horizontal Lifeline (THLL) may be the
only option (pic above). Of course being able to set the system
up will depend on the availability of suitable anchors and a
means of getting the ropes across (use a drone perhaps?). 
A horizontal rope is lightly tensioned across the surface for the
responder to traverse but the parameters for use must be
clearly understood and adhered to because the consequences
of a fall could be dire. The responder could fall into hazardous
objects like glass or protruding rebars, may fall out of reach 
of recovery, may overload the anchors or the angle of rope 
fol-lowing a fall may put it in contact with broken glass or sharp
masonry. Failure-potential scenarios must be considered dur-
ing rigging and a rescue plan must be established before 
responders are committed.

As we increase the angle of the rope we increase the loading
on the anchor points. We would normally work to an ideal
maximum angle of 90o but with a THLL this will obviously be
significantly exceeded. THLL’s should be installed as high as
practically possible (providing that the task can be carried out)
in order to keep any potential fall to a minimum. If possible, 
a system should be set up where the THLL is horizontal. If the
THLL is set up at an angle then if the fragile surface should 
give way, there may be the possibility of the responder 
sliding down the rope to meet the anchor. If this is the case
then there should be a means of stopping the responder from 

sliding. This may be as simple as tying a rope to their attach-
ment point on the THLL and running through a belay device.
Consider deploying more than one THLL system either in-line
or across the other as a back-up or to reduce the force on 
individual anchors. Crossing systems may allow more flexibility
of movement for area search. Where the ropes cross can be
connected with a karabiner with the idea of the lower rope
being used as the working rope so that if system is loaded, one
rope will not rub on the other and will be held by the karabiner.
Other THLL considerations-
•   Keep the THLL as short as possible and only using the 
equipment necessary 
•   Commit only one responder on the THLL if possible or at 
the very most one between each anchor point and up to a
maximum of two
•   Do not join two ropes together, single lengths of rope only
•   Do not allow the tensioned ropes to be positioned over or
around edges/deviations or corners
•  The belay device must be locked off once tension has been
applied
•  The rope should only be tensioned by hand by a straight 
pull and not a mechanical advantage system
•  Do not use a knot in an intermediate anchor point. The rope
should be free running
•  Equipment should not be hung from the THLL at a height
where it may collide with the responder if they should fall

Edge safety and rope protection utilising canvas pads (blue) which can be used flat or rolled
up and secured around the rope to ensure protection. Preformed canvas tubes (black) have
the advantage that the rope cannot roll off the pro and are best used at the anchor as they
can’t easily be passed mid-rope. Solo abseilers can however slide one or two down with
them in front of the descender to be left mid-face and protect against protruding 
masonry. The forward red mat shown here is a Ruth Lee canvas protector with 
internal pouches for wood or acrylic slats. Soft protection is low bulk and 
easily transported to a disaster area, the split bamboo helping 
to soften the hard angular edges is one of the 
items that can be sourced locally.

www.trescue.com
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ROPE RESCUE
CANINE OPERATIONS
When a canine team is going to utilise rope systems, the 
following should be considered:
• Ensure the handler has received a thorough brief before 
entering the risk area
• Ensure edges are fully protected, not just for the ropes but 
to negate injuries to the dog
• A dog cannot spend too much time in a harness. Plan to 
have them in suspension for as little time as possible. The 
handler may be able to provide the dog with support if they
are on the system together
• Include the recovery of the whole team in your emergency
procedures and consider the additional time factors for 
retrieving both the handler and a dog or dogs that are unable
to help themselves.

UKISAR DEPLOyMENT TO NEPAL
Emergency egress is particularly important to deal with for 
international rescue teams responding to earthquakes with 
the potential for aftershocks. During the April 2015 deploy-
ment to Nepal the UKISAR Team were tasked with the making
safe of a hospital roof so that operating theatres could be 
re-opened and hundreds of beds could be reinstated to deal
with the high volume of casualties that were overwhelming 
the other hospitals. The roof section was in danger of falling 
directly onto the hospital entrance (page 24) and was 
eventually secured using tensioned wire rope winches, fabric
slings and cargo netting. Two overhanging blocks were also 
removed as they were also in danger of falling.

Creating a safe system of work to access and secure the roof
section was difficult as there were no high anchor points. 
The only option with the equipment available was to attach
to the roof at foot level but with releasable devices so that if 
an aftershock did occur then the responders could descend to
the next level where a ladder was in place for descent to the
lower level. 

As mentioned previously wire/fabric ladders are worth 
considering in situations like this where a quick escape may 
be required.

With overseas deployments there is always a limit to how
much equipment teams can mobilise with. With the task 
requiring many ropes to run over brick and concrete edges,
crews managed to overcome the limited amount of edge 
protection by the innovative use of bamboo split in half and
placed on the edge with very successful results (see photo 
on previous pages). A length of bamboo was also used as a 
reach pole with an electric saw attached to deal with the
overhanging debris in danger of falling. The debris was out of
reach and underneath the roof section so by using the reach
pole once the roof section was secure enabled crews to gain
reach to an otherwise inaccessible cut.
NEXT ISSUE: Working at height with specialist equipment

In the absence of the vastly superior telescopic Reach Pole mentioned on 
the title page you can always improvise and in this region bamboo is plentiful
so it works for everything from scaffolding to rope protection to recip saw 
extensions. Gaffer or Duck tape is always one of the most useful tools we take
with us. Here the corded Hilti saw is being used to cut a protruding rebar –
the trigger has been locked on with cable ties and the mains switch can then
be used to start and stop the saw remotely.
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ActSafe Power Ascenders are an ingenious 
combination of a high capacity rope winch 
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design. It simply rede nes the possibilities 
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