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 FLYING LESSONS for  

May 26, 2022 
FLYING LESSONS uses recent mishap reports to consider what might have contributed to accidents, so you can make 
better decisions if you face similar circumstances.  In most cases design characteristics of a specific airplane have little 
direct bearing on the possible causes of aircraft accidents—but knowing how your airplane’s systems respond can make 
the difference in your success as the scenario unfolds. So apply these FLYING LESSONS to the specific airplane you fly.  
Verify all technical information before applying it to your aircraft or operation, with manufacturers’ data and 
recommendations taking precedence.  You are pilot in command, and are ultimately responsible for the decisions 
you make.      

FLYING LESSONS is an independent product of MASTERY FLIGHT TRAINING, INC. www.mastery-flight-training.com  

Pursue Mastery of Flight™ 

This week’s LESSONS: 
For this one more time we’ll look at the alarming increase in recent engine failure accident 
reports. Since last week’s LESSONS there have been three more FAA preliminary reports of 
power loss events. This brings the total to 28 reported engine failures in less than four weeks’ 
time. These reports were posted this week:     

[Cessna 310] experienced engine issues, landed in a field, struck a barbed wire fence and caught on fire. No 
injuries, substantial damage. 

[Cessna 172] departed, experienced engine issues and tried returning to the airport and failed. No injuries, 
substantial damage. 

[Piper PA12] experienced engine issues and made a forced landing in a field. No injuries, unknown damage. 

See: https://mastery-flight-training.com/wp-content/uploads/2022/05/2022.0519-FLYING-LESSONS.pdf  

The good news continues to be the success most of the pilots had getting the stricken 
airplane on the ground without injury. This frankly runs counter to the prevailing view and 
suggests that we’re doing something right in preparing for and dealing with many engine 
failures, including aircraft control and off-airport site selection.  

The bad news is that for some reason even more frequently than “normal,” pilots are having 
to draw upon these engine-out and forced landing skills.  

AVWeb’s Paul Bertorelli (a FLYING LESSONS reader) adds to our knowledge this week 
with an excellent video commentary on one of the recent engine failures, a well-publicized event 
in which a Cessna 172 fatally impacted while attempting an engine-out landing on a highway 
bridge in Florida. Watch Paul’s video for considerations for successfully ditching in water as an 
option for engine failure.  
See https://www.avweb.com/multimedia/votw/miami-accident-dont-be-fearful-of-ditching/  

As usual FLYING LESSONS readers have added great insights to the topic including their 
personal experiences and in one case a well-reasoned prioritization of criteria for selecting an off-
airport landing. To benefit from these insights, let’s go to the Debrief.  
Comments? Suggestions? Questions? Let us know at mastery.flight.training@cox.net.  
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See https://pilotworkshop.com 
 

 

Debrief: Readers write about recent FLYING LESSONS: 

Continuing our May 12 and May 19 discussion of the apparent increase in recent engine failures, 
long-time reader Paul Sergeant poses a question: 

Like you I wonder how many engine failures happen but are not reported because they are resolved 
safely. Maybe you can get an estimate from a survey of readers?  

I’m my case, with 3500 hours, 2500 single engine and the rest multi, I have had: 

• Two partial failures in Cessna 150s with stuck valves (both continental O-200), and  
• One pilot-caused engine shutdown in a Cessna 310 that resulted in a single engine landing (too low 

to attempt a restart).   

None of these resulted in an “incident.”  So at first glance, one partial or full, non-reportable engine 
failure for every 1000 hours.  How does that compare to you? 

Interesting. In my case I have logged about 4900 hours. I’ve had: 

• One partial engine failure in a Cessna 120 as a result of a cracked cylinder. I landed 
without further incident. 

• One partial power loss on one engine in a Beech Baron 55 from a failed engine-driven 
fuel pump that was rectified by turning the on auxiliary fuel pump per the emergency 
checklist. 

• One near-total loss of power in a Mooney M20C, apparently from a stuck exhaust valve. 
Note: losing one cylinder caused much more than a 25% loss of engine power. There 
was enough power lost that I basically glided to a landing at a conveniently nearby 
airport. 

• One partial but substantial loss of power when one fuel injector on a Beech A36 Bonanza 
came loose from a cylinder in flight. Losing one cylinder in this case caused far more than 
1/6 of total engine power—at 3000 feet MSL the airplane could hold altitude only at full 
throttle, full propeller and takeoff mixture and only then at Best Glide speed. Any faster or 
slower and the airplane descended even at full available thrust as a result of increased 
drag. My student and I landed safely. 

Four engine failures including two forced landings in roughly 5000 hours…an average of one 
every 1250 hours with no official reports (even in one case when I was in IMC and was on 
frequency with time to declare an emergency, for which I was not asked to explain in writing). Or 
perhaps my experience is the same as yours, Paul—one per 1000 hours—and I’m due for my 
fifth engine failure at any time. Good reminder, thank you. 

Readers, what’s your total time vs. number of engine failures experience? Let us know. 
See: 
https://mastery-flight-training.com/wp-content/uploads/2022/05/2022.0512-FLYING-LESSONS.pdf  
https://mastery-flight-training.com/wp-content/uploads/2022/05/2022.0519-FLYING-LESSONS.pdf  
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Reader David Abrams volunteers his experience: 
I have had only one engine failure in 2700 hours of flying. This was in my Ercoupe in 2005. I was flying 
back home from lunch when I heard a noise that sounded like a seat belt flapping outside the door in a 
172 (although in an Ercoupe the seat belt cannot get outside <g.>. A few seconds later the prop started 
windmilling and gas(primer)/ mixture/ mags/ 
carb heat did not make a difference.   

I declared an emergency (I was five miles 
from my home base and talking to the tower) 
and started gliding from open field to open 
field.  As I reached each field, I continued 
because I was sure I could make the next one 
(most were backyards).  Finally, I realized I 
could make my home airport’s runway 
(albeit downwind) with 50 feet to spare and 
was able to roll off on a taxiway. The tower’s 
only question was, how much fuel did I have? 
(Plenty). My mechanic towed me back to and 
this what he found (photo at right). 

Oddly, lunch was only 16 miles away and I 
normally flew the route back at pattern altitude (1200 MSL).  For some reason, this time I climbed to 1600 
feet.  That made the difference.  (That and when I dumped the GPS data I realized I had gone to best glide 
without even thinking about it.) 

Great story, good strategy and excellent airplane control. Thanks for sharing it with us, David.  

Frequent Debriefer Dean Brown is an Air Traffic Controller and flight instructor who for years has 
been working to improve controllers’ ability to assist pilots of aircraft in distress. Dean submits a 
somewhat lengthy but interesting analysis of a vital aspect of surviving engine failure: off-airport 
landing site selection: 

By coincidence as far as I can tell, at virtually the same time you made your lament about the lack of FAA 
guidance about emergency landing field selection [as cited in the May 12 LESSONS], the NTSB made a 
safety recommendation in the aftermath of the USA1549 "Miracle on the Hudson" landing (A-10-71, dated 
May 21, 2010). While the FAA ultimately decided not to create such guidance, perhaps due to the complexity 
of the topic, this is a topic that I have been researching for a couple of years as part of researching how to 
teach controllers how to respond to emergencies. What I have come up with is first an observation that 
there are three steps to surviving a forced landing: (1) getting the kinetic energy to zero with as little 
injury as possible; then (2) getting out of the airplane (particularly if it is on fire or is sinking); and (3) 
being reunited with others. Recognizing this three-step need, it is notable that if a pilot doesn't get through 
the first step, the others steps become meaningless. Also, the better someone makes it through step one, the 
easier it is to get through steps two and three. This creates some priorities for the list I have developed. 

First, the site should be visible in time to adjust the flight path accordingly. This can mean that at night 
or in IMC, many otherwise good sites might be unknown to the pilot. It also means that if ATC or GPS 
directs a pilot towards a nearby grass airstrip, the pilot might not find it and then have to adjust at the last 
second, which is often not good. So visual distinctiveness is important. 

Moving on to high-priority qualities that help get the kinetic energy to zero as safely as possible: 

You want an area that is long enough to make the roundout and flare so that you don't hit things while still at 
treetop or powerline level. So a long flare area is needed. A rule of thumb I have come up with is the 
airplane's typical true airspeed multiplied by 10. So an airplane that typically cruises at 160 knots will 
want about 1600 feet of open length as an approximate minimum for the roundout area. More length is 
of course even better. 

Also, you typically want a long rollout area in order to actually bring the airplane to a safe stop. To do so 
with no damage to the airplane typically means about the same rule of thumb again, so that's another 
1600 feet or so minimum for a plane that cruises at 160 knots. But the long rollout area is not a necessity 
in some cases where the airplane lands in something that arrests the airplane's forward movement "quickly" 
but not "instantly." That implies that hitting soft things like tall stalks of corn is better than hitting hard 
things like tree trunks. The airplane will likely be damaged but injuries should be minimized. Your [quoted] 
list included things such as the presence of ditches, animals, and fences, all of which I subsume as "hard 
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things" that prevent the airplane from decelerating evenly over a relatively long area, so they are conceptually 
included here. 

But hitting soft things is different than landing on a soft surface. Soft surfaces such as mud or snow can mean 
that the airplane digs in on the nose and comes to a very sudden stop or flips upside down. So as far as 
surfaces are concerned, hard surfaces are better than soft surfaces.  A hard-packed dirt field is better than 
a muddy field next door, everything else being equal. This might be slightly counterintuitive, because when 
we trip and fall as pedestrians we would much rather land in a soft pile of raked leaves than on a hard 
concrete sidewalk. But we pedestrians don't have a bunch of forward momentum, so we like soft surfaces. 
But airplanes tend to dig into soft surfaces with the nose and come to a sudden stop.  

As for landing area width versus aircraft wingspans, most sites tend to be wide enough for the left-right 
precision with which we should be able to make a forced landing, but the notable exception is many roads. 
Airplanes that fit in typical T-hangars are about 36 feet wingspan or less, and that's the width of three 
interstate traffic lanes. This makes most (but not all) roads too narrow. Mailboxes and trees and speed limit 
signs make most roads too narrow to avoid hitting these kinds of things. The notable exception is divided 
highways. Divided highways virtually always have at least two lanes plus a shoulder of some kind on either 
side, and this means that divided highways are almost always guaranteed to be wide enough for a typical GA 
single-engine airplane. Larger airplanes like Piper Malibus and Pilatus PC-12s don't fit in standard T-hangars 
and so they also need more than three lanes of width. 

We have a great unwritten rule about trying very hard to not hit anyone on the ground. We have taken on the 
risk of flying in a plane, they have not. So we want to avoid hitting people on the ground. This might affect 
our decisions about potentially landing on golf courses and/or roads, or affect our decision about landing on 
or ditching just in front of a beach crowded with swimmers and sunbathers. But while we want to avoid 
hitting people on the ground, it is generally advisable to land near enough to other people so that people 
witness your off-airport landing so that they might be able to provide appropriate good Samaritan help as 
well as alert rescuers. 

And finally, we would like to pick off-airport forced landing sites that are reasonably accessible to rescuers. 
We might make it through step one (getting the kinetic energy to zero) with some injury that needs rescue, or 
perhaps we are in a remote area and need rescue. Either way, we should try to land where they can get to 
us quickly. 

Putting this all together, the best forced landing site is clearly a paved airport for typical single-engine GA 
aircraft operating in day VMC. Sully and Skiles in their Airbus should probably avoid attempts at most paved 
runways because they are too short, and should avoid any roads because they are too narrow. For them, the 
best site is probably something like a large river near ferry boats. They can get to the ground (water?) without 
hitting anything first, the river is long enough and wide enough, in a Airbus they shouldn't flip over even if 
they stop pretty quickly (they did, but it was fairly even deceleration), and then they were accessible to 
rescuers who witnessed them land. But for smaller airplanes like typical single-engine piston aircraft, 
virtually every paved runway is long enough and meets all of the other criteria unless it is IMC, and it can be 
difficult at night. In these cases, particularly the IMC situation, the lack of early visual distinctiveness turns 
that 5000 foot long runway into a postage stamp that is very difficult to find. 

But what is second-best after a paved runway? What I will loosely call "farm fields" are generally pretty 
good with regard to the above criteria, but of course there is wide variation.  But I argue that the clear choice 
about what is second-best is a rural divided highway, particularly a stretch next to a field that you can 
sidestep to. 

Divided highways, whether limited-access or not, are essentially all wide enough and long enough. 
Depending on traffic, we might be flirting with breaking the unwritten rule and hitting someone else, but 
typical GA landing speeds are comparable with typical driving speeds on these divided highways. But here 
there is a huge difference between what I will loosely call "rural" divided highways and "urban" divided 
highways. In urban areas, the traffic becomes a huge problem for a couple of reasons, and now we start 
to see frequent overhead signage. But in "rural" areas, the traffic often has sizable gaps and the 
density of powerlines and overhead signs is quite small.  

Divided highways are very visually distinctive day or night, though IMC obviously hinders this. However, 
many GPS moving maps display divided highways and so they might remain reasonably distinctive 
even in poor weather, and because of their length they might even be better than paved runways. But in all 
cases of attempting a forced landing to a rural divided highway, I highly recommend selecting a stretch of 
highway next to a "farm field" that the pilot can sidestep too. The pilot can set up to land on the stretch of 
divided highway, and if it appears that there are no suitable gaps in the traffic or there is the bad luck of 
a construction zone, the pilot can merely sidestep to the field. While this field might be as muddy as any 
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other field withing gliding range, people will witness the landing and rescuers can easily access an airplane 
next to a highway. 

This contrasts with other roads that have two-way traffic. Roads with two-way traffic, whether they have a 
total of two lanes or six or anywhere in between, are often highly dangerous for the people in the airplane 
and for the people on the ground. These roads are awash in powerlines and other obstacles, and they are 
essentially never wide enough to accommodate both an airplane and an oncoming car. So I love divided 
highways, the more rural the better, but I hate roads with two-way traffic. Of course, some two-way roads 
might be fine, as there are exceptions to every rule. 

My apologies for the length, but I find it hard to describe all of these factors and how they vary with the 
situation (day vs night, VMC vs IMC, Airbus/Boeing vs Cherokee/Bonanza) in just two or three short 
paragraphs. 

Thank you for your very thoughtful analysis, Dean. You add a lot of detail to the usual “road vs. 
field” discussion, and I like your prioritization for off-airport site selection for those instances a 
pilot in distress has the height and options from which to choose. To truly benefit from these types 
of choices we must be continually evaluating possible landing sites within glide range of the 
airplane as we fly, because it would be challenging to gather all the information needed to select 
the best available option when the engine quits. 
See https://mastery-flight-training.com/wp-content/uploads/2022/05/2022.0512-FLYING-LESSONS.pdf  

More to say? Let us learn from you, at mastery.flight.training@cox.net.  
 

 

 
See www.nafinet.org.  

 

Share safer skies. Forward FLYING LESSONS to a friend 

Please help cover the costs of providing FLYING LESSONS through the secure 
donations button at www.mastery-flight-training.com.  

Or send a check to Mastery Flight Training, Inc. to 247 Tiffany Street, Rose Hill, Kansas USA 67133. 
Thank you, generous supporters.   

 
Check out the latest list of my Publications, Presentations and Webinars for 2022 

See https://mastery-flight-training.com/publications-presentations-and-webinars/  
 

 

Pursue Mastery of Flight. 

Thomas P. Turner, M.S. Aviation Safety  
Flight Instructor Hall of Fame Inductee 
2021 Jack Eggspuehler Service Award winner 
2010 National FAA Safety Team Representative of the Year  
2008 FAA Central Region CFI of the Year 
Three-time Master CFI 
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