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FUEL SYSTEM CONTAMINATION
_______________________________________________________________________________

ADEQUATE PREFLIGHT OF THE FUEL SYSTEM
A full preflight inspection is recommended before each flight for general
aviation airplanes. Inspection procedures for the fuel system must
include checking the quantity of fuel with the airplane on level ground,
checking the security of fuel filler caps and draining the fuel tank
sumps, fuel reservoir(s), fuel line drain(s), fuel selector drains, and fuel
strainer(s). To ensure that no unsampled fuel remains in the airplane,
an adequate sample of fuel from the fuel strainer must be taken with
the fuel selector valve placed in each of its positions (BOTH, LEFT,
RIGHT, etc.). Some Cessna airplanes are equipped with a fuel
reservoir(s). If so equipped, the pilot should be aware of the location of
the fuel reservoir(s) and its drain plug or quick-drain. The fuel
reservoir(s) on most single-engine airplanes is located near the fuel
system low point where water will accumulate. Therefore, the fuel
reservoir(s) must be drained routinely during each preflight inspection.
Periodically check the condition of the fuel filler cap seals, pawls, and
springs for evidence of wear and/or deterioration which indicates a
need for replacement. Check fuel cap adapters and seals to insure that
the sealing surfaces are clean and not rusted or pitted. Deformed pawls
may affect the sealing capabilities of the seals and/or cause it to be
exposed to detrimental weather elements. Precautions should be taken
to prevent water entry into fuel tanks, due to damaged filler caps and
every effort made to check and remove all water throughout the fuel
system. Umbrella caps will assist in preventing water entry into the fuel
tank through the fuel filler.
It is the pilot's responsibility to ensure that the airplane is properly
serviced before each flight with the correct type of fuel. The pilot must
take the time to inspect the airplane thoroughly, making sure all of the
fuel filler caps are installed and secured properly after visually checking
the fuel quantity with the airplane on level ground. During the check of
the fuel tanks, observe the color and odor of the fuel while draining a
generous sample from each sump and drain point into a transparent
container. Check for the presence of water, dirt, rust, or other
contaminants. Never save the fuel sample and risk the possibility of
contaminating the system. Also, ensure that each fuel tank vent is clear
of restrictions (i.e., dirt, insect nests, ice, snow, bent or pinched tubes,
etc.). Refer to the airplanes Maintenance Manual for fuel tank vent
removal and inspection if needed.
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PROPER SAMPLING FROM QUICK DRAINS
The fuel system sumps and drains should always be drained and
checked for contaminants after each refueling and during each preflight
inspection. Drain at least a cupful of fuel into a clear container to check
for solid and/or liquid contaminants, and proper fuel grade. If
contamination is observed, take further samples at all fuel drain points
until fuel is clear of contaminants; then, gently rock wings and, if
possible, lower the tail to move any additional contaminants to the
sampling points. Take repeated samples from all fuel drain points until
all contamination has been removed. If excessive sampling is required,
completely defuel, drain and clean the airplane fuel system, and
attempt to discover where or how the contamination originated before
the airplane flies again. Do not fly the airplane with contaminated or
unapproved fuel. If an improper fuel type is detected, the mandatory
procedure is to completely defuel and drain the fuel system.
Extra effort is needed for a proper preflight of all fuel drains on a float
plane. If water is detected after rocking the wings and lowering the tail,
the aircraft should not be flown until after the fuel system is completely
drained and cleaned.

80 versus 100 OCTANE FUEL
When 80 octane (red) fuel began to be replaced by 100LL (blue) there
was concern about the service life expectancy of low compression
engines. It was claimed that some engines experienced accelerated
exhaust valve erosion and valve guide wear from the use of highly
leaded 100/130 (green) avgas in engines that were rated to use a
minimum grade of 80 octane fuel. Engine manufacturers have provided
amended operating procedures and maintenance schedules to
minimize problems resulting from the use of high lead 100/130 avgas.
Experience has now proven that low-compression aircraft engines can
be operated safely on 100LL avgas providing they are regularly
operated and serviced in accordance with the operating handbook or
other officially approved document.

AVGAS versus JET FUEL
Occasionally, airplanes are inadvertently serviced with the wrong type
of fuel. Piston engines may run briefly on jet fuel, but detonation and
overheating will soon cause power failure. All piston-engine airplanes
should have fuel filler restrictors installed to prevent jet fuel from being
pumped into the fuel tanks. An engine failure caused by running a
turbine engine on the wrong fuel may not be as sudden, but prolonged
operation on avgas will severely damage the engine because of the
lead content and differing combustion temperature of the fuel. Time
limitations for use of avgas in turbine engines are listed in the operating
handbook.
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AUTOMOTIVE GASOLINE/FUEL
Never use automotive gasoline in an airplane unless the engine and
airplane fuel system are specifically certified and approved for
automotive gasoline use. The additives used in the production of
automotive gasoline vary widely throughout the petroleum industry and
may have deteriorating effects on airplane fuel system components.
The qualities of automotive gasoline can induce vapor lock, increase
the probability of carburetor icing, and can cause internal engine
problems.

FUEL CAP SECURITY
The consequence of a missing or incorrectly installed fuel filler cap is
inflight fuel siphoning. lnflight siphoning may distort the fuel cell on
some airplanes with bladder-type fuel cells. This distortion will change
the fuel cell capacity, and may interfere with the operation of the fuel
quantity indicator sensing mechanism inside the cell. This condition will
generally cause an erroneous and misleading fuel quantity reading and
may result in incomplete filling for the next flight.

CONTAMINATION
Solid contamination may consist of rust, sand, pebbles, dirt, microbes
or bacterial growth. If any solid contaminants are found in any part of
the fuel system, drain and clean the airplane fuel system. Do not fly the
airplane with fuel contaminated with solid material.
Liquid contamination is usually water, improper fuel type, fuel grade, or
additives that are not compatible with the fuel or fuel system
components. Liquid contamination should be addressed as set forth in
the section entitled "Proper Sampling from Quick Drains", and as
prescribed in the airplane's approved flight manual.
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