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ditor's noteÐ An FAA Advisory Circular
states that, ªThe airport operator should rely on the contractor's
experience, demonstrated expertise, and references.º Donna
Speidel excels in all three areas and shares her experience
and expertise in this article.

Airfield pavement maintenance is an important
investment in an airport's major asset: runways, taxi-
ways, and aprons. Water blasting has been part of the
maintenance process for over thirty years. The evolution
of water blasting operations and equipment has pro-
vided an effective and efficient tool to remove rub ber
deposits from runways, remove paint from airfield s ur-
faces, and prepare painted surfaces for new coatings.

E
Runway
Cleaning
by Donna Speidel

Aircraft photos courtesy of 
The Boeing Company.
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Rubber Removal
The need is real at busy airports

that support the heaviesÐlarge air-
craft that lay down up to 2.5 pounds
of rubber per tire per landing. (A 747
has 18 tires and weighs in at hun-
dreds of tons when loaded.) If an air-
port's operations include 100 land-
ings per day, the Federal Aviation
Administration (FAA) recommends
monthly friction surveys ( Figure
1), and the surface would most like-
ly require bi-annual cleanings.

Runways need to be cleaned when
the rubber fills in the surface tex-
ture of the pavement (Figure 2). The

heat caused by the friction
of a tire hitting the pave-
ment and gaining ªspin
up speedº changes the
rubber composition, melt-
ing it into a hard, car-
bonized layer. Pavement
texture (micro texture
and macro texture) are
important aspects of run-
way safety. When the sur-
face roughness (friction)

drops below an established mu (fric-
tion coefficient) reading, the surface
will be slippery when wet;
hydroplaning can occur, and
an aircraft can lose control
either in landing or taking off.

During the 1960's, larger
aircraft became the norm
for carrying an ever-increas-
ing population of travelers,
and loss of friction on run-
way surfaces became a com-
mon cause of accidents. A
team of engineers from the
FAA, National Aeronautics
and Space Administration,

Federal Highway Administration,
United States Air Force, and other
agencies studied the problem and
established the standards that are
used today to determine safe friction
levels to be maintained on paved sur-
faces. Even highways are monitored
for proper friction, although the
problem there is generally mechan-
ical wear and compression. When
pavement is wet, poor surface fric-
tion can lead to hydroplaning and
loss of vehicular control, either on a
highway or a runway.
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Less than 15 1 year
16 to 30 6 months
31 to 90 3 months
91 to 150 1 month
151 to 210 2 weeks
Greater than 210 1 week

Minimum Friction
Survey Frequency

Number of Daily Minimum 
Turbojet Aircraft Landings 
Per Runway End

Figure 1

Recommendations from FAA AC 150/5320-12C.

Figure 2

Rubber deposits have filled the micro texture of
this pavement, reducing friction.
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As tests were being developed to monitor frictional  properties
on pavements, American industry was hard at work on  ways to rem-
edy the slippery problem. The first methods were lo w pressure water
blasters, which generated a modest 8000 psi. When grouped togeth-
er with several pumps, enough pressure and water volume were
achieved to begin to blast away the rubber deposits and expose the
rough texture of the pavement once again, restoring frictional
properties sufficient to prevent slippage under wet  conditions.

As the years passed, industry worked harder to develop com-
petitive technologies that would be better and fast er. Not only were
high pressure water pumps taken to new heights with  better
engineering, but the spray apparatus evolved as well. Initially, a
ªstraight barº with a series of high pressure tips arranged in a row,
delivered the high pressure water stream to the pavement. An
increased angle of the bar decreased the gap between the tips, 
yielding a clean swath of pavement approximately 12  in. wide.
Although a slow process by today's standards, it wa s effective in
cleaning runway surfaces until the advent of the ro tor bar.

Today there is a range of high pressure water blasting sys-
tems available to the airport industry. Some are better in re-
moving rubber deposits, and others are better in cleaning
and/or removing various materials from pavements. M atching
the right equipment to the task is one of today's challenges, mak-
ing sure that the water stream does little to no damage to the 
underlying pavement, joints, fixtures, and such.

Competing technologies have been developed over the years
to rival the effectiveness of high pressure water in removing
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rubber deposits. One of them arose
with the advent of environmentally-
friendly chemicals that are designed
to break down the hardened rubber
from the pavement surface, causing it
to dissolve into a fine powder when
dry. The soapy chemical is applied
to the rubber-covered pavement,
agitated by brooms to dissolve the
rubber, and flooded with large
amounts of water to wash off the
detergent and rubber debris. Un-
fortunately, most airport operators
hearing ªEPA approved chemicalº
chose to use the chemical to mitigate
some real or perceived damage be-
ing done to the pavement by the
high pressure water blasting method.
What they may not have considered
was the vast amount of waste water
that poured into the surrounding
ground area adjacent to the runway.
The chemical may be environmen-
tally friendly, but the debris some-
times is not. Combined with oils
and hydrocarbons, the wastewater
settles into the ground and accu-
mulates with repeated cleaning.

Shot blasting is another method
occasionally employed, but usual-
ly as a remedy to other causes of loss
of friction, such as mechanical wear
and polishing caused by heavy traf-
fic compressing the pavement.
Generally not recommended for
grooved surfaces such as often found
on commercial runways, some shot
blasters are quite effective.

High pressure water has sur-
vived the scrutiny of airport engi-
neers over the last thirty-plus 
years, evolving into an efficient,
clean, safe, and cost-effective 
method of cleaning runway sur-
faces. Water blasting can be divid-
ed into three types:

Low pressure systems: Pressure
washers (up to 5000 psi) are inef-
fective. Low pressure systems de-
livering up to approximately 10,000
psi are generally adequate for re-
moving most rubber deposits,
although heavy deposits some-
times require greater pressure. Water
volume is high, 20±30 gpm.

High pressure systems:
Delivering up to 20,000 psi,
these systems also use a high
volume of water, ranging
from 20±30 gpm. The result
is a hydraulic effect, with
the water blasting out of the
nozzles and pounding the
pavement, lifting the rub-
ber from the surface and
out of the grooves (macro
texture) and micro texture of
the pavement (Figure 3).
The rubber is removed from
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Figure 3

This surface has been water blasted (about 10,000
psi), removing heavy rubber deposits without dam-
age to the surface and restoring good frictional
properties.



the surface, re-exposing the aggregate and vastly
improving the frictional properties of the pavement .

Ultra high pressure (UHP) systems: In the 80's,
another level of water blasting evolved providing
pressures up to 40,000 psi, but with much less water vol-
ume, 4±8 gpm. This method, rather than creating a
hydraulic effect, is better defined as a milling of  the sur-
face. Many contractors use UHP for rubber removal. The
one caution is that with repeated cleaning, as hap-
pens with rubber deposits that always build up in t he
same areas of the runway, the surface can become pol-
ished over time, sometimes creating a loss in friction-
al properties even after being cleaned.

Paint Removal
On runway surfaces, paint

removal is an even better applica-
tion for UHP than rubber removal.
Markings are often repainted re-
peatedly, resulting in a buildup of
layer after layer of paint until they
begin to crack and spall, causing
chunks of paint to loosen and poten-
tially become ªforeign object debrisº
that can cause damage if ingested
into aircraft engines (Figure 4). It is
better to remove 90 percent of the
paint and start over.

There are many different rea-
sons why paint should be removed
from airfield surfaces, but it is most
often to eradicate obsolete mark-
ings. The degree of removal to be
specified should be dictated by the
reason for removal as well as the con-
dition of the underlying pavement.

Although every specification for
repainting a runway includes lan-
guage about surface preparation,
most specifications consider sweep-
ing or blowing the existing markings
to remove loose dirt and paint as 
sufficient. But if you were paint-
ing your house and the paint were
flaking, would you sweep or blow
the paint to prepare it for a new
coat? Probably not. Would you 
paint over mold or mildew? Not
likely. So why are runway pave-
ments treated differently? Lots of 
reasons, but none of them justify 
the kind of paint build up as seen 
in Figure 4. On runways, the prob-
lem is particularly troublesome
because of potential liability. If
chunks of this paint get ingested 
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Two views of excessive paint buildup.

Figure 4



into a jet engine, it might cause
damage to the engine.
Surface Preparation

The marking shown in Figure 5
was a six-year-old, single coat of
paint. It could have been painted
over without any problem, but it
would have been the beginning of
the layering that causes the results
shown in the previous pictures.
With only 7000 psi of water blasting,
the majority of the paint that was oxi-
dized and poorly bonded came up.
The result was a surface much bet-
ter prepared to receive a new coat
of paint. Doing proper surface
preparation with water blasting,
followed by vacuuming to remove
the resulting debris, will prolong the
life of a paint project giving the
airport owner much more value
for the dollars spent, and will pre-
serve the integrity of the pavement
for a much longer time.

Due to the width of runway mark-
ings, often 3+ feet wide, there is a
cohesive tension created across the
surface of the marking. The paint
bonds to itself, as well as to the as-
phalt. In fact, the paint often bonds
to the asphalt better than the asphalt
does to itself, sometimes causing
premature cracking and pavement
deterioration ( Figure 6). Applying
more paint to this kind of surface
only worsens the problem. The ex-
isting paint is fractured and has
many fissures for water to invade. A
new layer of paint will soon reflect
the same fractures, and water will
continue to undermine both paint 
and pavement.

Adequate surface preparation
that removes the oxidized paint
will help prevent the buildup, the
premature cracking of the pave-
ment, and will prolong the life of
marking projects. So what consti-
tutes ªadequate?º Well, that's kind
of a ªCatch-22.º
You'll be able to
see evidence of
inadequate sur-
face preparation
after the paint-
ing is done and
the paint starts
to peel worse
than before, or
cracks and starts
to curl. It hap-
pens over time
and is becoming
a chronic prob-
lem on many
runway surfaces
around the coun-
try. A simple test
of scratching a
pen knife across

the surface with downward pressure
will give a clue to the strength of the
paint bond. If it flakes, performing
some sort of ªsurfaceº blasting
(water blasting, shot blasting, sand
blasting, or grinding) prior to paint-
ing markings to remove 95 percent

Loosely bonded, oxidized paint comes up
easily with only 7000 psi water blasting.

Figure 5
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Figure 6

Layer after layer of paint will cause asphalt pavement to begin to
crack and spall, causing premature deterioration of  the pavement.
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of loose and poorly bonded materials may
begin to turn around the premature deteriora-
tion of asphalt airfield pavements.

Falling under the definition of surface repa-
ration is the removal of curing compound from
new concrete pavement. Curing compound is
sprayed onto the newly poured concrete and 
produces a moisture-resistant membrane film 
on concrete surfaces for thorough concrete hy-
dration and strength development. It is designed
to wear off the concrete over the course of one year,
depending upon traffic. If paint is applied on top
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ªOne member called me on the phone to give me some advice on techniques and 
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instilled the professional approach to this trade t hat has contributed so much to 
the success of my company.º  ÐMathew Johnson, Pressure Washing Services
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for marketing my business that

returned on my membership dues
TWENTY-FOLD...º
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Left: Mildew reduces marking visibility and reduces  the
bond of new to existing paint. Right: Markings ofte n look
ªlike newº after low pressure water blasting.

Figure 7
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of curing compound, it will flake off
as the membrane film sloughs off.
Water blasting is a clean and effec-
tive way of removing the film.

A problem that is unique to air-
port pavements in warm, humid
environments is mildew growth on
markings (Figure 7). Molds and
mildew are fungi that grow on
pavement surfaces and can effec-
tively obliterate markings. Air-
fields are particularly susceptible
because the majority of the pave-
ment receives very little or no traf-
fic that would otherwise keep the
fungi at bay. Surface preparation
would include water blasting mark-
ings that have been covered with
mildew or mold spores.

Water blasting has found its niche
in the airfield industry efficiently
cleaning rubber deposits, effective-
ly removing paint, and properly
preparing painted and new con-
crete surfaces for new coatings.

As a word of caution, airport
operators have a substantial concern
about damage to pavement and
fixtures on the airfield for good
reason. Part of their job is to main-
tain a valuable asset: their pave-
ments. Water blasters in the hands
of the inexperienced can cause seri-
ous pavement damage in a hurry.
It is extremely important to make
sure that operators are well trained,
the equipment is well maintained,
and the right equipment is used
for the job.

Donna Speidel has been involved in
runway cleaning and painting for over
thirty years, currently extending her
expertise into consulting for airports,
engineers, and painting crews. Over the
last six years, she has presented edu-
cational seminars to audiences around
the country on Airport Rubber Re-
moval, Airport Paint Removal, and
Airfield Markings. Two websites spon-
sored by Ms. Speidel and her busi-
ness provide assistance in estimating
costs, better define specifications, and
depict problems specific to airport
pavements: www.cleanrunways.com
and www.sightline.us . CT
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