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The Right Stuff?
Checking for fuel contamination

ROBERT N. ROSSIER, EAA 472091

Few things get a pilot’s attention faster than a sud-
den loss of power in fl ight. While such problems 
can stem from mechanical failures or poor fuel 

management procedures, the potential for fuel contami-
nation is one that pilots should never ignore. Although 
fuel contamination can be an insidious foe, there are ways 
to prevent most of the problems, most of the time.

Water
There are several forms of fuel contamination, but perhaps 
the most common contaminant is water, which can end up 
in the fuel in many ways. It’s not unheard of to get a slug 
of water from a fuel truck that 
hasn’t received dutiful care. 
In some instances, a fueling 
hose or nozzle can be a source 
of water, particularly one that 
hasn’t been used recently. Per-
haps the most common means 
of water entering a fuel tank is 
through an aged, damaged, or 
improperly secured fuel cap or 
fuel vent system.

Water can usually be detected in the fuel sample by not-
ing the color (clear water versus light blue 100LL fuel) and 
a distinct line at the interface separating the more dense 
water from the less dense fuel in the sample. Remember 
that if the entire sample pulled from the tank is water, 
that distinct line will be missing. More than one pilot has 
drawn a single fuel sample, and not realizing the sample 
was all water, that pilot has continued on assuming every-
thing was fi ne. Such an error often becomes obvious only 
at the most inopportune time. A sniff test (smelling the 
sample) will sometimes clarify confusion between samples 
that contain all water and all fuel.

Clarity is another indicator of fuel condition. If the fuel 
sample is hazy instead of clear and bright, it should be 
considered suspect. Using a fuel strainer that’s in good 
condition will make it easier to discern both the color and 
clarity. 

Another way to check for water in the fuel is to pour a 
small fuel sample out on the ground and look for “bub-
bles.” Air bubbles will pop when stepped on, but water 
bubbles will not. Fuel will spread out on the tarmac, 
whereas water will puddle or bead up due to its inherent 
surface tension. While dumping even small quantities of 
fuel on the tarmac may be frowned upon as environmen-

tally unfriendly, the technique could be a lifesaver when a 
fuel sampler is missing or otherwise unavailable.

Detecting fuel contamination in the form of water can 
be a bit more challenging in cold environments. First, 
water may freeze in the fuel tank and simply not fl ow out 
of the quick drain. Water can also form ice crystals that 
are more diffi cult to detect than liquid, but they can clog 
fuel lines and fi lters, causing fuel starvation. When check-
ing for fuel contamination in the winter, take a generous 
sample and watch carefully in good lighting for tiny crys-
tals that may be fl oating in the fuel. When prefl ighting 
in the darkness, shining a fl ashlight into the side of the 
strainer will help you check for color and ice crystals. If 
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quick drain on the belly of the aircraft.
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you see ice crystals, keep taking fuel samples until they 
are crystal free.

If water is detected in the fuel, take the time to fi gure 
out where it may have come from. While it may be the 
result of condensation from moist air in a partially fi lled 
fuel tank, double check the fuel cap to make certain the 
gasket is in good condition. A brittle, checked, or other-
wise damaged fuel cap gasket should be repaired prompt-
ly. In vented fuel caps, the problem may be with the vent 
seal rather than the main seal.

The Wrong Stuff
Another problem that pilots can face is getting the wrong 
stuff in the fuel tank. More than once, I’ve had line per-
sonnel mistakenly assume my aircraft was turbine-pow-
ered and pull up with a Jet-A truck rather than one with 
100LL. The best way to avoid fueling with the wrong stuff 
is to oversee the fueling process. In the world of commer-
cial fl ight operations, this is usually a mandate.

There are ways to detect the presence of jet fuel in avgas. 
One way is to feel the fuel sample. If it feels oily, it may 
have jet fuel contamination. If the correct color is miss-
ing, the fuel may be contaminated. Another way to detect 
such contamination is to put a drop of fuel on a piece of 
white paper and then let it dry. If jet fuel contamination is 
present, you will see a colored ring at the edges where the 
fuel spread out before drying. 

Debris and Sediment
Another form of fuel contamination is debris and sedi-
ment that can come from a variety of sources. One place 

where debris contamination is often seen is in newly con-
structed amateur-built aircraft. Small amounts of fi ber-
glass dust, sealant, or other building materials can fi nd 
their way into the fuel tank and end up clogging the fuel 
lines or fi lters, causing a fuel fl ow restriction or fuel star-
vation. The results are often ugly. Regardless of how care-
ful a builder might be, the potential for debris in the fuel 
tank is always present, and steps should be taken to thor-
oughly fl ush the tanks—repeatedly—before commencing a 
fl ight test.

The same problems can occur when an aircraft under-
goes maintenance procedures. Installation of a new fuel 
tank or fuel system component can sometimes result in 
small amounts of sealant fl oating around in the fuel. There 
have also been rare cases when items such as dipsticks or 
other personal items have been accidentally “lost” in the 
fuel tank. It’s a good idea to have these removed before 
they cause some unimagined problem.

Technique Is Everything
One question many pilots ask is how long to wait after fuel-
ing before sampling the fuel. The concern is that a sample 
may be taken and found free of contamination, when in 
fact there was water in the fuel that simply hadn’t settled 
out yet. Water usually settles out more quickly than some 
might expect, but the precise time depends on a variety of 
factors, including the depth and confi guration of the fuel 
tank. It’s best to wait several minutes or more after fuel-
ing before checking the fuel. If in doubt, take another fuel 
sample just before boarding the aircraft for departure.

On some occasions a suffi cient quantity of fuel might 
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not be drawn when taking a fuel 
sample. On some aircraft, long runs 
of fuel line between the selector valve 
and the fuel quick drain require a siz-
able fuel sample to be drawn before 
fuel from the tank actually reaches the 
strainer. A good example is the older 
Piper Cherokee Sixes equipped with 
inboard and outboard tanks in each 
wing. According to the pilot’s operat-
ing handbook, it can take 30 seconds 
for the fuel from an outboard tank to 
reach the quick drain on the belly of 
the aircraft. Many aircraft, especially 
those with cross-feeds in the fuel sys-
tem, require generous fuel quantities 
to be drawn to ensure clear fuel lines 
and a good fuel sample.

Sometimes the type of fuel tank, 
or the orientation of the aircraft, 
will prevent water in the fuel from 
reaching the quick drain. Occasion-
ally the bladders of fuel tanks (not 
all have bladders, mind you) will 
have wrinkles that trap small quanti-
ties of water. A fuel sample may look 
perfectly fi ne, but once the aircraft 
rolls across the tarmac, rotates for 
takeoff, or encounters some slight 
turbulence on departure, the water 
rolls down to the fuel intake. A good 
precaution is to gently rock the wings 
before taking the fuel sample to allow 
any trapped water to fi nd its way to 
the quick drain. Likewise, it may be 
advisable to lift the tail of tailwheel 
aircraft to allow water to fl ow to the 
quick drain.

In addition to manufacturer rec-
ommendations, there are a number 
of strategies or procedures that pilots 
can follow to help avoid the dangers 
of undetected fuel contamination. 
One such strategy is to never fi ll all 
fuel tanks from the same source. For 
example, some pilots will top off the 
main tanks but not the auxiliary tanks 
to make certain that they have at least 
one source of fuel they know is good. 
While this strategy may work for some 
aircraft or in some situations, it isn’t 
always practical. Often the pilot of a 
small airplane needs to have both or 
all tanks topped off for a fl ight.

Another hedge against the effects 
of contaminated fuel is to switch 
to the recently fi lled fuel tank after 
reaching a safe altitude on depar-
ture to verify not only that the fuel 
in the other tank(s) is good, but also 
that there is no problem with the 
fuel system that would make the fuel 
unavailable. If there is a problem, it’s 
best to know that early in the fl ight. 
Some pilots sequentially verify that 
fuel can be drawn from each tank, 
again after departure when a safe alti-
tude has been attained. This is a pro-
cedure I follow regularly when fl ying 
aircraft equipped with more than one 
fuel tank.

Fuel contamination may not be a 
major cause of aircraft accidents, but 
it sure can put a crimp in your fl ying 
style. Most importantly, it’s a problem 
that we can usually detect and rectify 
before fl ight, if we take the time and 
use the proper techniques.

Robert N. Rossier has been fl ying for 
more than 30 years. A former aerospace 
engineer and fl ight school manager in 
Colorado, he spent 12 years fl ying for 
a small airline/charter service in the 
Northeast, serving as chief pilot and 
check airman. He has been writing 
for the aviation industry for nearly 20 
years and was the recipient of a 2001 
Aerospace Journalist of the Year Award.

A good precaution is to 
gently rock the wings 
before taking the fuel 
sample to allow any 
trapped water to find its 
way to the quick drain. 
Likewise, it may be 
advisable to lift the tail 
of tailwheel aircraft to 
allow water to flow to 
the quick drain.


