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FFLLYYIINNGG  LLEESSSSOONNSS for February 5, 2009  

suggested by this week’s mishap reports 

 
FLYING LESSONS uses the past week’s mishap reports as the jumping-off point to consider what might have 
contributed to accidents, so you can make better decisions if you face similar circumstances.  In almost all cases 
design characteristics of a specific make and model airplane have little direct bearing on the possible causes of 
aircraft accidents, so apply these FLYING LESSONS to any airplane you fly.  Verify all technical information before 
applying it to your aircraft or operation, with manufacturers’ data and recommendations taking precedence.     
 
Feel free to forward this message for the purpose of pilot education.  FLYING LESSONS is also available in PDF 
through a link in the left column at www.thomaspturner.net.  

 
FLYING LESSONS is an independent product of Mastery Flight Training, Inc.   

 

 FLYING LESSONS is featured on the FAA’s safety website!   
See www.faasafety.gov/gslac/ALC/lib_categoryview.aspx?categoryId=21. 

 

This week’s lessons: 

FAA has revised what it means to have “known icing” conditions, as a result of a 

query from AOPA.  The revised definition improves flight planning flexibility by placing ice-
related flight planning authority squarely in the hands of the pilot-in-command.  Just as 
earning your instrument rating means you have to work harder to plan a flight, so too does 
this new definition require us to see and know more to exercise our authority to fly in cold-
weather IMC.   FLYING LESSONS looks at the new definition and its implications later in this 
issue.  First, however, let’s learn from some recent ice-related accidents. 
 
Attempting to overfly icy clouds works only as long as you have a way down 

without flying through them.  Reference this recent NTSB report: 
 

The pilot stated he flew the en route portion of the flight…at 9,000 feet above mean sea level 

(msl) and that the cloud tops were at 6,500 msl. He was in contact with…approach control 

when nearing [his planned destination]. He stated the only pilot report regarding icing was 

from an airplane over Lake Michigan.    

The pilot was cleared for the GPS approach and the airplane picked up light rime ice during 

the descent through the clouds, breaking out of the clouds around 1,700 msl (900 above 

ground level). He stated he had the pitot head [sic] and defrosters on, but he was unable to see 

out of the forward windscreen so he had to look out the side window during the landing.  He 

stated he maintained as much airspeed as possible until the airplane contacted the frozen river. 

The pilot reported the airplane normally stalls at 62 knots; however, it stalled at 82 knots 

during the landing. 

 

Turbo power isn’t a panacea, either.  The same report continues:  
 

The pilot reported that as he neared the airport he attempted to add engine power, but was 

able to maintain only 17 inches of manifold pressure.  
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Commonly when an engine’s alternate induction air source is in the lower, low-pressure area 
of an engine compartment, if the inlet air filter clogs with ice or snow the induction air 
pressure is low enough the turbocharger cannot provide full power.  Further, when iced the 
propeller becomes less efficient at turning power into thrust, and the wings and tail become 
aerodynamic unknowns.  What has been said about the effects of density altitude on airplane 
performance goes for airframe ice accumulation as well—you can’t turbocharge the propeller, 
wings or tail. 
 

Nor is “known ice” certification a guarantee, as the pilot of this 

turbocharged and ice-certificated twin found: 

The pilot reported that during a cross-country flight conducted under instrument flight rules, 

he encountered clouds that contained clear ice. Ice built up rapidly on the airplane, which was 

in cruise flight at 16,000 feet. In an effort to get out of the icing conditions, he requested and 

received clearance to progressively lower altitudes down to 10,000 feet. The airplane 

continued to accumulate ice. He requested a turn, and this was denied by the controller as 

there were two other airplanes in the vicinity with similar icing problems. He then requested 

and received clearance to descend to 9,000 feet, where he could see portions of the ground. At 

this point, “both windshields were completely covered with clear ice as were the unprotected 

portions of the aircraft” and both engines were operating at full power. The pilot informed the 

controller that he needed to descend further. At an altitude of 7,500 feet, he circled several 

times attempting to see if he could reach an airport for landing. No ice had melted or come off 

the airplane, and the weather was deteriorating. The pilot decided to land on a highway. On 

final approach to land, the airplane collided with a power line, which severed the upper half of 

the rudder and vertical stabilizer. The pilot turned the airplane slightly left, and landed the 

airplane with the landing gear down in a terraced field next to the highway. During the 

landing roll, the landing gear was sheared off when the airplane encountered a ditch. The pilot 

stated that he had “no forward visibility due to the clear ice that completely covered the 

windshields.” 
 

Landing an ice-laden airplane can be tricky.  Read this report: 

The pilot reported that during the flight he encountered unforecasted freezing rain. He 

questioned air traffic control about the weather and was told that they were not showing any 

precipitation. The pilot requested and received a descent to a lower altitude to stay below the 

clouds. The airplane's airspeed continued to decrease and the pilot informed air traffic control 

that he wanted to divert to a nearby airport. The pilot made two low passes over the airport 

while trying to clear ice off of the windshield; however, the windshield alcohol de-ice could 

not keep up with the ice accumulation. The pilot stated he had to look out of the side window 

during the landing and once he descended below the tree line, he was unable to accurately 

judge his height over the runway. He stated this was compounded by the light color of the 

new concrete runway which had snow blowing across it. A hard landing resulted. The right 

wing strut was bent and the wing was pushed into the fuselage during the landing.  

 

Anti-ice protection, like most alcohol-based systems (except TKS), is designed to 

prevent formation of light amounts of ice, must be turned on before ice begins to form, and is 
generally incapable of preventing “moderate” or greater ice accumulation or any flight in 
freezing rain or supercooled large droplets (more on this in a minute).  Turn it on before you 
enter suspected icing conditions, and be ready to exercise your preplanned ice escape route 
if any ice begins to form. 
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The FAA’s Small Airplane Directorate recently published a General 

Aviation Safety Challenge report on ice that includes: 

• Standards used to certificate airplanes for icing do NOT cover all possible icing 
conditions. The standards only cover some of the water forms that can exist in 
clouds. Icing conditions can overwhelm your ice protection.  

• Certification standards assume you will hold in icing conditions less than 45 minutes. 
Pilots of aircraft certificated for flight in icing conditions should not be casual about 
operations in those conditions - particularly extended operations. 

• More importantly, certification standards do NOT include supercooled large droplet 
(SLD) icing. SLD will impinge farther aft on the wing and tail, forming ice behind your 
de-icing boots or other ice-protection system. The aerodynamic penalties can be 
larger than what comes from ice that forms on leading edges.  

• Learn the cues and exit procedures of severe icing for your airplane. If your airplane's 
pilot's operating handbook (POH) or airplane flight manual (AFM) does not have any, 
consult Advisory Circular 91-74A "Pilot Guide: Flight in Icing Conditions" for cues and 
exit procedures. 

• Some airplanes may exhibit little visual cues, such as side-window icing. On single-
engine airplanes, spinner ice, which may provide a cue in multiengine airplanes, 
cannot be seen by the pilot. It is important to look for indications of drizzle and rain, 
such as drops that splatter on your windscreen. In a certification flight test of a single-
engine turboprop, the only indication of SLD, which resulted in nodules of ice 
covering the underside of the wing, was a noticeable increase in required power to 
maintain the approach glide slope.  

• What certification testing is done to show airplanes without ice protection equipment 
can safely exit an inadvertent icing encounter? The answer is simple – NONE. There 
are only requirements for engine induction icing and pitot and static source ice 
protection for IFR approved airplanes.  

• Most icing encounters are of low water content and drop size, so if you have safely 
exited one encounter, or hear hangar talk that your airplane is okay in icing, don’t 
gamble that the next encounter will have the same result. 

 

The Challenge continues: 

• Icing certification standards have changed dramatically over the years. Prior to 1973, 
small airplanes were not required to test in icing conditions nor be analyzed or tested 
to the icing condition standard used today. The standards have changed significantly, 
even in the last few years. Advisory Circular 91-74A provides a good history for those 
who want more information.  

• The two major changes are in stall warning and climb performance. Small airplanes 
certificated prior to 2000 were given certification credit for natural aerodynamic stall 
warning (buffet) even if the airplane was equipped with a stall-warning system. Since 
ice buildup on the wing lowers the stall angle of attack, the stall-warning sensor might 
not provide warning in icing conditions. Pilots therefore should know the POH/AFM 
minimum icing airspeeds and treat them as limitations, even if they are not in the 
Limitations section.  

• If your POH/AFM does not have minimum icing airspeeds, add 15 to 20 knots 
indicated airspeed to your normal operating airspeed. This goes for all phases of 
flight, including approach and landing, where most small airplane icing accidents 
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occur. Also, treat any buffet or vibration as an impending wing stall, and limit 
maneuvering in icing conditions. 

• Likewise, prior to 1993, there were no quantitative requirements for climb 
performance in icing conditions. An airplane being certificated today is required to 
have en route climb performance data in the POH/AFM if the airplane's service 
ceiling in icing is less than 22,000 feet. Pilots should consider the climb performance 
of the airplane and the route's minimum altitude when determining routes and exit 
strategies in preflight planning. The airplane's climb performance will be degraded in 
icing conditions. Consider climbing or descending to take yourself out of icing.  

• However, don't assume you can climb with ice on your airplane. If you cannot climb 
to exit icing, do not fly below the minimum airspeed in icing. Exit by making a 180-
degree turn, or, if you cannot maintain altitude in icing at your minimum airspeed, 
trade altitude to keep airspeed above the minimum airspeed in icing. 

• Airplane certification assumes the airplane is clean on takeoff. The ability to safely 
take off with contamination, including polished frost, is not tested. No airplane 
manufacturer, nor the FAA, has an established procedure for polishing frost, and the 
lift and drag penalties are unknown. Taking off with any contamination reduces the 
already small stall margin and reduces climb performance. Make sure critical 
surfaces such as lifting surfaces, control surfaces, propeller blades, and engine inlets 
are free of contamination. 

See: 
www.faasafety.gov/files/notices/2008/Nov/GAIcing.pdf  
http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/4c8192bb0b733862862573d2005e7151/$FILE/AC%2091-74A.pdf  

 
 

Learn more about predicting ice with these resources: 

• The Aviation Weather Center 

• FAA Advisory Circular 91-74A, “Pilot Guide: Flight in Icing Conditions” 

• AOPA’s free “Weatherwise” Precipitation and Icing” online course  

• Cessna Aircraft’s e-Learning Caravan pilot ice certification course, required to have 
been completed by the PIC within the previous 12 months for the C208’s “known ice” 
certification to be valid.  Although many parts of this program are airplane type-
specific, it’s superbly detailed coverage of what is, and is not, meant by approval for 
flight in icing conditions regardless of the airplane you fly. 

• Cirrus Design’s announced Icing Awareness training program, optimized for the 
soon-to-be-certified “known ice” SR22 Turbo variant and, like the Caravan course, an 
integral part of the airplane’s flight-in-ice certification (Are you a reader at Cirrus who 
can forward information about enrolling in the course?  Please email 
mastery.flight.training@cox.net)   

• Chesapeake Aviation Training’s Aviation Weather Workshops 

 
See: 
http://aviationweather.gov/  
http://flash.aopa.org/asf/wxwise_precip/  
www.cessnaelearning.com/index.aspx  
www.webwire.com/ViewPressRel.asp?aId=84606 
http://chesavtraining.com/  

 
Questions?  Comments?  Email me at mastery.flight.training@cox.net 
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More on FAA’s new “known ice” definition 

AOPA posts an interpretation of the new definition of “known ice” on its website, including a 
copy of the actual FAA letter explaining the new “known ice” rule.  The FAA letter states:  

Any assessment of known icing conditions is necessarily fact-specific.  Permutations on the 

type, combination, and strength of meteorological elements that signify or negate the presence 

of known icing conditions are too numerous to describe exhaustively in [the FAA’s] letter.  

Whether a pilot has operated into known icing conditions contrary to any [aircraft] limitation 

will depend on the total information available to the pilot, and his or her proper analysis of 

that information in evaluating the risk of encountering known icing conditions during a 

particular operation.  The pilot should consider factors such as the route of flight, flight 

altitude and time of flight when making such an evaluation. 

FAA lists these products, at a minimum, as those a “prudent” pilot would evaluate to 
determine there is no likelihood of airframe ice accumulation:  

• Surface observations [METARs] 

• Temperatures aloft 

• Terminal forecasts [TAFs] 

• Area forecasts 

• AIRMETs 

• SIGMETs 

• Pilot Reports  

FAA also states “As new technology becomes available, pilots should incorporate the use 
that technology into their decision-making process.”  Examples include the Current Icing 
Potential (CIP), Forecast Icing Potential (CIP) and similar products. 
 
What does this all mean?  From the FAA:  

If the composite [of available weather] information indicates to a reasonable and prudent pilot 

that he or she will be operating the aircraft under conditions that will cause ice to adhere to 

the aircraft along the proposed route and altitude of flight, then known icing conditions likely 

exist.  If the pilot operates the aircraft in known icing conditions contrary to the requirements 

of [FAR] 91.9(a), the FAA may take enforcement action. 

The FAA concludes: 

Pilots should not expose themselves or others to the risk associated with flight into conditions 

in which ice is likely to adhere to an aircraft.  If ice is detected or observed along the route of 

flight, the pilot should have a viable exist strategy and immediately implement or terminate at 

[deviate to] an alternate landing facility.  If icing is encountered by a pilot when operating an 

aircraft not approved or equipped for flight in known icing conditions, the FAA strongly 

encourages the submission of PIREPs and immediate requests to ATC for assistance.  Such 

actions can significantly enhance safety, reduce accidents, and benefit the entire aviation 

community. 

 
The new FAA definition of “known icing conditions”, then, provides greater flexibility to pilots 
planning flights in areas of below-freezing conditions, and places responsibility on the pilot-in-
command (where it should be) to actively plan a route and altitude that will keep his or her 
aircraft out of conditions of visible moisture in the range of temperatures and conditions 
conducive to airframe ice accumulation.  It is not blanket approval to “climb through” or 
descend into reported or “prudently”-anticipated icing conditions in airplanes unequipped for 
or prohibited from flight in icing conditions.  
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FAA’s interpretation is entirely consistent with most aviation mentors, instructors and training 
providers’ advice to “always have an out” when faced with the possibility weather reports or 
the pilot’s planning may prove wrong and actual icing conditions exist.  It also confirms 
FLYING LESSONS’ frequent teaching to treat the first sign of ice accumulation just as you 
would an unexpected sounding of the stall warning horn—an indication you must do 
something different now to escape icing conditions and remove the ice that has already 
formed, whether your airplane is certified for flight in ice or not. 

See:  
www.aopa.org/advocacy/articles/2009/090128icing.html?WT.adv=adv2  
http://download.aopa.org/epilot/2009/090126icing.pdf  
http://adds.aviationweather.gov/icing/description3.php  
http://adds.aviationweather.gov/icing/description4.php  

 

For piston Beech pilots 

The February 5, 2009 Weekly Accident Update is now posted at 

www.thomaspturner.net, including these reports: 
 

• A K35 landed gear up…. 

• An A36’s landing gear collapsed…. 

• A G35 landed gear up…. 

• A B55’s landing gear collapsed…. 

 

There are also NTSB updates on two airframe ice-related events. 

 
For more information, commentary and analysis see the Beech Weekly Accident 
Update link at www.thomaspturner.net/WAU 2009.htm.  
 
Fly safe, and have fun! 
 

Thomas P. Turner, M.S. Aviation Safety MCFI 
2008 FAA Central Region Flight Instructor of the Year 
 
I welcome your comments and suggestions.  Contact mastery.flight.training@cox.net.  
 
If someone has forwarded this message to you and you want to have FLYING LESSONS sent directly to you each 
week, tell me.  If you received this message directly (as opposed to through a digest or chat room) and wish to be 
removed from the FLYING LESSONS list, tell me. 
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Holder of an ATP certificate with instructor, CFII and MEI ratings and a Masters Degree in Aviation 
Safety, and 2008 FAA Central Region CFI of the Year, Master CFI Thomas P. Turner has been 
Lead Instructor for FlightSafety International's Bonanza pilot training program at the Beechcraft 
factory; production test pilot for engine modifications; aviation insurance underwriter; corporate pilot 
and safety expert; Captain in the United States Air Force; and contract course developer for Embry-
Riddle Aeronautical University.  He is now the Manager of Technical Services for the American 
Bonanza Society.  With over 3600 hours logged, including more than 2200 as an instructor, Tom 
writes, lectures and instructs extensively from his home at THE AIR CAPITAL--Wichita, Kansas.   


