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Federal Avistion Administration
Washington, D.C.

Subject: DEBRIS HAZARDS AT CIVIL AIRPORTS

1. PURPOSE. This advisory circular discusses problems of debris at airports, gives
information on foreign objects, and tells how to eliminate such objects from opera-
tional areas.

2. CANCELLATION. Advisory Circular 150/5380-5, Debris Hazards at Civil Airports,
dated 3/8/71, is cancelled.

3. DEFINITIONS. For the purpose of this circular the term "civil airport" means
landing, takeoff, or operational areas used regularly by aircraft for receiving
or discharging passengers or cargo. The airport areas referred to in this cir-
cular include: aircraft movement areas, paved and unpaved; runway safety areas;
taxiway safety areas; and other graded airport areas.

4. DISCUSSION.

a. Wide-body jets in commercial operations have engine inlets that are
approximately 8 feet (2.5 m) in diameter and will draw in much greater quantities of
air than earlier engines., Because of the known tendencles of jet engines to draw in
debris, it is very important that airport operational surfaces be kept clean. It
has been argued pro and con as to whether a jet engine could pick up the material
from a ramp without an outside force disturbing the material and causing it to
become airborne. To settle this question, the National Advisory Committee for
Aeronautics {NACA) conducted a study entitled: "Ingestion of Foreign Objects Into
Turbine Engines By Vortices." (Reference NACA Technical Note 3330, Pebruary 1955.)
During this study, pebbles typical of objects that damage jet engines were pro-
jected into the air by the inlet vortices and were drawn into the axial flow jet
engine by the high velocity inlet airstream. The study showed that pebbles lodged
in surface cracks were more readily picked up than those exposed on smooth surface.
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b. Plastic or polyethylene materials are being used more and more for
packaging, wrapping, and insulation. Large polyethylene sheets are being used to
cover and protect air freight shipments. Many articles used on airports are ,
packaged in plastic containers., These covers and containers are relatively light
in weight and are easily blown by the wind and engine blast ontoc runways, taxiways,
and ramps. It has been noted on visits to airports that large numbers of
polyethylene cargo wrappers, discarded containers, pieces of paper, etec., have been
blown agalnst the perimeter fences. 8imilar debris were also noted in cargo and
other alrport areas.

¢. Polyethylene materials, unlike paper, 4o not deteriorate rapidly, and
therefore, unless removed, can blow about on an airport during high and shifting
winds for a considerable length of time. The accident/incident reports indicate
that a four-engine jet aircraft aborted takeoff due to losas of power in one engine
resulting from ingestion of a plastic cargo cover. From another report it was
noted that a small safety wire caused failure in a fuel shutoff valve when it
lodged across two electrical terminals. As a result of this ingestion, an engine
flamed out and could not be restarted in flight.

d. Disregarding the potential debris hazard can result in an accident or
serious incident. Debris on airports are considered to be comparable to the
hazards of birds and hazards associated with winter operations,

5., PROGRAM SUGGESTIONS. The following information is intended to help in
establishing airport programs for preventing foreign object damage. It is
particularly applicable to airport owners and operators, air carrier station
managers, and general aviation operators. Individuals in these positions are
expected to alert ramp crews, maintenance technicians, and aircraft servicing
personnel to the safety hazards that debris create.

a. Identifving Causes. The causes and principal contributing factors to
foreign object damage at a specific alrport location must be determined before an
effective local prevention program can be developed. In cases where foreign object
damage makes engine removal necessary, it is important to the airport program to
document the cause and how te prevent recurrence.

b. Typical Foreign Objects. These have included: aircraft and engine
fasteners (nuts, bolts, washers, safety wire, etc.); mechanics' tools (wrenches,
pliers, etc.); extra flight line metal (nails, personnel badges, pens, pencils,
etc.); natural stone (pebbles, gravel, sand, etec.); unnatural stone (concrete,
cinders, etc.); and pleces of wood.
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¢. Methods of Prevention, Determine all pessible sources of potentially
dangerous foreign objects. Suggestions are:

{l) Consider using available specialized brooms, magnets, and vacuum-type
machines to clean aircraft operational areas as well as runway and taxiway safety
areas. Establish a means for preventing release of litter in these general areas
of operation. Set up a procedure for engine runup areas so that engine thrusts are
not directed toward adjacent aircraft.

(2) Minimize construction debris problems by expediting removal of dirt
plles and loose materials in the vicinity of operational areas.

(3) Account for and dispose of nuts, bolts, washers, safety wire
clippings, etec. When a nut or bolt is found on the ground, its presence too often
is dismissed. When a nut is found, it should become obvious that a bolt may be
nearby, or that a bolt with a missing nut may lead to another problem.

(4) Account for handtools used in aircraft or engine repair jobs. A
checklist in toolboxes can aid in control of these items.

(5) Establish cleanup procedures in construction areas and along routes
where construction vehicles are used in the vicinity of aircraft operational areas.

(6) Establish a system for cleaning up, including mechanical and hand
sweeping.

’ (7) Make inspections of operational areas at least once each day, with
additional inspections being made in construction areas and immediately after any
aircraft accident or incident.

(8) Give special attention to cleaning of cracks and expansion joints in

hard-surfaced areas. Tests have shown that these are the main sources of foreign
objects which are ingested.

i € Yhodd

LEONARD E. MUDD
Acting Associate Administrator for Airports
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Figure

1,

Objects ingested.

In left photo note the extensive damage to vanes caused by plexiglass.
In right photo note that the nut was embedded in the vane.
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Figure 2.

Metal ingestion,

Note the only apparent damage was to the vane in which the nut was
embedded, similar to the right photo in appendix 1, page 1.
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Figure 3.

Foreign object damage and metal embedded in vane.

Note this pilece of metal did extensive damage to several vanes.
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Figure 4,

Ingestion of clamp-type device.

Note the large number of vanes damaged
and the extent and uniform type of damage.
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Figure 5,
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Damage caused by bird ingestion in flight.

Note twisted rotor blades caused by bird ingestion.
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