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Water/slush on the runway and
What every tower controller
should know about it

by Gerard van Es, Senior Consultant, NLR-ATSI, The Netherlands.
Analysis of accidents that occurred in the last 20 years has shown that
the risk of overrunning the end of the runway on runways covered by
liquid contaminants such as water or slush is about 10 times higher
than on a dry runway.

The hazardous effect of water/slush
on aircraft field performance was first
brought into prominence after the ac-
cident to the BEA Airspeed Ambassa-
dor aircraft at Munich in 1958 in which
23 people were killed. The increasing
prevalence of tricycle undercarriages
and higher aircraft operating speeds
in the late 1950s were associated with
this new hazard to aircraft operations.
In the early 1960s investigations on
the effects of water/slush covered
runways were carried out in the Unit-
ed States, the United Kingdom and
France. Tests were conducted using
catapult-driven test carriages as well
as actual aircraft. These early tests gave
a clear picture of what water and
slush on the runway do to an
aircraft that takes off or lands. It
was found that the acceleration
during take-off was reduced
due to the drag effects on
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the tyres displacing the water or slush
and drag due to impingement of the
spray on the aircraft thrown up by
the tyres. It was shown that this drag
increased with increasing water/slush
depth. It was also discovered that
there was a possibility of loss of en-
gine power, system malfunctions and
structural damage due to spray inges-
tion or impingement. Also directional
control problems were found when
crosswind conditions existed. Further-
more the problem of very low braking
friction between the tyres and surface
was identified in which aquaplaning of
the tyres played an important role. The

problem of water/slush on the run-
way is more acute for turbine engine
aircraft than for piston engine aircraft
because of their higher ground speeds
and their increased susceptibility to in-
gestion and impingement due to their
design.

Let us have a look at some typical
numbers of the effect of water/slush
on take-off performance. Just 13 mm
(0.5 in.) of slush can subject a large
jumbo jet to a drag that is equal to ap-
proximately 35% of the thrust of all its
four engines. This number increases to
65% for 25 mm (1 in.) of slush making

Mew I understand the importance of good information about the water
on the RWY: at least for me it saved an expensive pair of shoes...



Some examples

(1) On 14 August 2005, a British Airways Regional Embra
light but then making a soft and late touchdown on a water-
aquaplaning towards the end of the paved surface when thee
the 49 occupants was slightly injured.
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(2) On 10 November 2010, a Kingfisher Airlines ATR 72 made an

i in vi i iti hing down late,
Mumbai in visual daylight conditions. After touc ' : et
overrun would otherwise occur. The Investigation found that ATC had failed to advise of water patches on the runway
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It also found that without aquaplaning, the available distance from the actual touchdown point would have been sufficien
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a take-off impossible. In general for a
multi-engine transport aircraft, just
13 mm (0.5 in.) of water/slush can in-
crease the take-off distance by some
30-70%.

Additionally, there is another potential
hazard associated with taking off and
the presence of slush. There is possibil-
ity that the slush will be taken into the
air on probes and in wheel wells and
then freeze quickly as air temperature
drops in the climb.

Slush can have an adverse effect on
the landing performance too. Braking

can be difficult because aquaplan-
ing is likely to occur on water/slush
covered runways. This will increase
the landing distance compared to
a dry runway. However, although it
sounds strange a thicker layer of wa-
ter/slush can be better for landing
performance than a thin layer. The
drag generated by the water/slush
helps to stop the aircraft. The more
water/slush you have on the runway
the higher drag on the aircraft. This
also applies to rejected take-offs and
can lead to strange performance
restrictions when taking off from
water/slush covered runways. For

instance more water/slush can give
lower take-off weight penalties. Not
all aircraft manufacturers account for
these affects during the landing.

There is another important difference
between an aircraft taking off and one
landing on a runway contaminated
with water/slush. The former can as-
sess the situation before and during
the early stages of the take-off roll
whereas the latter has just a few sec-
onds to complete a much more sub-
jective assessment. Night operations
can make both judgements much
more difficult. §

CONSIDERATIONS FOR CONTROLLERS

For pilots it is extremely important to have the most ac-
curate, complete and up-to-date information regard-
ing the runway condition and weather conditions that
could influence this (e.g. heavy rain showers).

Controllers should realise the potential impact of a
water/slush covered runway has compared to a wet

runway. There is a big difference in influence on opera-
tional safety between a wet runway and a water/slush
covered runway.

Air traffic control plays an important part in this infor-
mation provision. There have been cases in the past in
which incorrect or outdated information regarding the
runway condition was provided by the controller to the

pilots, leading serious incidents.
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Controllers almost always rely on the aerodrome op-
erator to provide information on the runway surface
condition. Inaccuracies in these reports are always
possible and difficult to identify by the controller.
During daytime the controller might observe areas
with water puddles or slush on the runway and in-
form the crews about this.

Any ‘pilot reports’ passed to subsequent aircraft by

ATC in respect of water or slush should be accom-

changed.

panied not only by how old they are but by an ‘un-
official’ comment as to whether it appears from the
Tower as though the situation has materially




