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better pilot What’s in Your Tanks? Avoiding fuel contamination ROBERT N. ROSSIER



A



pilot and his wife departed in a Mooney M20G from Palm Beach County Park Airport (LNA) in West Palm Beach, Florida, on a mid-May morning. They were flying on instruments to Exuma Island, Bahamas, and hadn’t gotten far when trouble found them. About 100 feet above ground level on departure from Runway 33, the engine suddenly quit. A witness watched the aircraft as it appeared to shudder and stall. The left wing dropped, and the Mooney crashed into the ground, inflicting serious injuries on the pilot and passenger. It didn’t take long for accident investigators to sort out the cause of the crash. The aircraft had been parked on the airfield for more than a week, and during that time there had been “significant rainfall.” While the fuel in the aircraft’s right tank appeared to be free of contamination, such was not the case for the left. According to a report by the National Transportation Safety Board (NTSB), the seal on the left fuel cap was “severely dry-rotted and had several cracks.” When the inspector attempted to drain fuel from the left tank sump, it didn’t flow freely. Only a few ounces would drain out, and it was contaminated with water. Further investigation found that the fuel in the left tank was cloudy and contained a significant amount of water. Fuel in the carburetor bowl was roughly 50 percent water. The pilot had departed with the fuel selector in the “left tank” position. The report notes, “If the pilot had drained the airplane’s fuel sumps during the preflight inspection, he would likely have discovered the fuel contamination.” Unless we take the time to drain the fuel sumps, we really don’t know what’s in the tanks. Fuel-contamination accidents are not common. In fact, they occur at a rate of about one or two per month. 94
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However, they tend to be ugly, often causing serious engine problems shortly after takeoff. About one in four fuelcontamination accidents is fatal. The good news is that most of these are relatively easy to prevent. Deteriorated fuel cap seals and rainy weather are a prime factor in many accidents attributed to fuel contamination, but other issues can come into play as well.



Fresh Fuel Consider the case of a pilot in Remus, Michigan, in April of 2008. The engine of the Luscombe 8A he was flying began running roughly. He completed his turn from base to final, added full power, and the engine began running smoothly again. The good news didn’t last long, and the engine alternated between running smoothly and roughly. Sadly, it didn’t provide enough power to carry the aircraft to the runway. The aircraft touched down short of the runway and contacted a tree. Fortunately the pilot was uninjured.



Unless we take the time to drain the fuel sumps, we really don’t know what’s in the tanks.



When Federal Aviation Administration inspectors investigated the accident, they found “a brown varnishlike substance seeping from the carburetor’s fuel line.” As it turns out, the pilot had been using auto fuel in the aircraft, and some of the fuel had been left over from the previous year. The NTSB report indicated the loss of engine power during approach was due to fuel contamination. It is unclear whether the aircraft was approved to use auto fuel. While auto fuel can legally be used in many aircraft— given the appropriate supplemental type certificate (STC)—



there are some distinct differences between avgas and auto fuel. Not only are the specifications on the quality of avgas more stringent, but avgas is more stable over time, and less prone to the production of gum- and varnish-like deposits that can plague fuel systems. Is there a lesson here? As the pilot in the Luscombe accident recommends using fresh fuel and, “Completely drain old fuel from the tank at the end of the flying season.” Without a doubt, a little bit of preventive maintenance can go a long way in preventing fuel-contamination accidents, as the pilot of a Bellanca 14-13-2 learned after a short yet harrowing flight in Ellijay, Georgia. The pilot had flown over his home and was headed back to the airport at 3,200 feet mean sea level when the engine lost power. He managed to get it restarted several times, but each time it ran just briefly before quitting again. He chose a field in which to make a forced landing but was unable to clear a tree line. He crashed into the trees and came to rest inverted in a private driveway. The investigation found a number of discrepancies. First, the aircraft was equipped with a number of automotive (read that “non-approved”) components, including the starter relay, battery, and fuel boost pump. While the pilot had been using auto fuel, there was no evidence that the aircraft was approved for such. According to the NTSB report, “Examination of the fuel system including disassembly of the carburetor, gascolator, and boost pump found contamination of both the gascolator and boost



pump. The contamination consisted of insect parts and a sandy substance similar to dirt. The sandy substance was observed caked and blocking the stand pipe in the fuel gascolator, which would have prevented fuel from reaching the carburetor resulting in a loss of engine power.” Surprisingly, the aircraft had undergone an annual inspection the month prior to the accident, and the aircraft had only been flown 4.4 hours since that time. Perhaps the inspection wasn’t quite as thorough as it could have been.



Ice Contaminates, Too Pilots should also remember that when temperatures drop below freezing, fuel contamination can take the form of ice crystals that block fuel filters and restrict fuel flow. Such was the case for the 23,000-hour, airline transport pilot of a Cessna 150 who departed Port Elsner Airport (75WA), a private grass airstrip in White Salmon, Washington, on a sunny, yet chilly February morning. A witness who was hiking in the area watched the bright yellow aircraft take off. Seconds later, the engine noise stopped, and she turned to see the aircraft stall and crash. The wreckage was located about 500 feet west of the end of Runway 17, and the pilot was seriously injured in the crash. Apparently the aircraft had been parked outside, and heavy rains had occurred over the past several days. The investigation revealed that there was water mixed with the fuel in the carburetor, and “approximately one to two tablespoons of frozen water were found in the fuel strainer.”
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Tips for Testing Fuel Checking for fuel contamination is a critical step in the preflight process. Consider the following steps when checking your fuel: • Gently rock the wings to allow trapped water to flow to the sump drains. • Inspect the fuel caps and replace worn or deteriorated seals. • Drain all fuel sumps per manufacturer recommendations. Some require draining for a longer period of time. • Verify clarity and proper color of the fuel. • If water or other contamination is found, continue draining until fuel runs clear. • Verify that fuel drains freely from



It is unclear whether or not the pilot had sumped the fuel tanks during the preflight. If so, he might have missed seeing the ice crystals that may have been present in the fuel. Sometimes pilots are just in too great a hurry to tend to the details of a thorough preflight. Such was the case with the pilot of a Mooney M20K who departed on what was to be a short flight from Panama City, Florida. The flight was shorter, it turned out, than he had planned. The aircraft had been sitting for a considerable time, but when the owner called to have the plane readied for a 30-minute sightseeing flight, the mechanic did his best to get it airworthy. He drained fuel from both tanks for a 45-minute period and then started the engine and let it run for 15 minutes. During that time, the pilot arrived, and despite the mechanic’s warning that the fuel should be fully drained, the pilot refused and boarded the aircraft with a passenger. Shortly thereafter, while flying over the Gulf of Mexico, the pilot reported an engine failure. He ditched the aircraft about a mile from shore and 96
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the sump drains. Slow flow could indicate sediment or debris in the tank. • Verify the feel of the fuel. An oily feel can indicate jet fuel contamination. If the fuel doesn’t feel cold, it might be water instead. • Verify that the fuel smells like fresh fuel. • In cold weather, check for small ice crystals floating in the fuel sample. • Never use auto fuel in an aircraft unless it is approved for such, and then follow all procedures specified in the STC. • Never use old or “stale” fuel. Drain it all and replace it with fresh fuel.



subsequently drowned. His passenger survived with minor injuries. The investigation revealed that the engine had failed due to fuel contamination. Forensic evidence revealed the pilot was also suffering from “contamination” in the form of recent cocaine use. Perhaps that was a factor in the pilot’s lack of judgment in not heeding the mechanic’s warnings. Fuel contamination isn’t one of the major causes of aviation accidents, but it ranks right up there with those that can be readily avoided. By taking the time to conduct a thorough preflight, and tending to routine preventive maintenance, we can greatly reduce the risk of fuelcontamination accidents.



Robert N. Rossier has been flying for more than 30 years. A former aerospace engineer and flight school manager in Colorado, he spent 12 years flying 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.
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