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Handling Emergencies 
When we went through primary training there was an emphasis on handling emergencies. In CAP, 
we include emergency procedures on every Form 5 and Form 91 check ride. Emergencies can 
and do happen and we need to be prepared for them. Since emergencies are rarely scheduled, 
we need to be at the top of our game on every flight. This was brought home when one of our 
intrepid pilots suffered an engine failure in flight. Fortunately, the pilot was able to safely land at 
a nearby airport. Emergency training paid off. 

 
For most emergencies, the first action we should 
take is to do nothing. Many experienced pilots 
recommend counting to ten before you do 
anything as this greatly reduces the chances of 
doing something stupid and making the situation 
worse. It also gets you over the “I can’t believe 
this is happening” phenomenon. Of course, there 
are situations which require immediate action 
such as fire or an imminent collision. But most 
emergencies are best handled by the three Ps: 
Perceive, Process, Perform. We first Perceive 
that an untoward situation has occurred, then we 

Process the appropriate plan of action, and finally we Perform the required actions. Then rinse 
and repeat. Think before you act. This is especially important when facing an emergency that you 
have not specifically trained for. We train for engine outs, inadvertent flight into IMC and similar 
situations. As Capt Sullenberger discovered, there was no training for landing in the Hudson. 
Nevertheless, a cool head and basic airmanship saved the day. Part of having a cool head and 
clear judgement is practicing for emergencies, even if the emergency that occurs wasn’t in the 
syllabus. You are far better prepared if you are used to being in the “emergency” mindset. 
 
Instructors should ensure that every CAP pilot has the “MEMORY ITEMS” committed to memory. 
That’s why they are called memory items. Rather than just memorizing them, it’s useful to step 
through the emergency checklists while sitting in the cockpit. Explain why each step makes sense 
and what to look for. I find doing mock engine and fire emergencies while tied down to be very 
instructive. Have the pilot buckle up and place the controls as though they were flying. Then 
announce a fire in the engine and see what they do and how fast they do it. It’s amazing how 
many pilots fumble turning the fuel selector off. The most common issue is finding they can’t reach 
it, because of the shoulder strap. By the time they readjust the shoulder strap you can announce 
that they have now burned up. Next time they strap in they will remember to leave enough slack 
to reach the fuel cut off lever. Surprisingly, there are some pilots out there that have never actually 
turned the gas selector to the off position. They also have no idea how long the engine keeps 
running after the gas has been turned off. It’s also useful to talk about slipping the plane when 
flames are coming out of the cowling to redirect the flames (advanced students will redirect the 
flames to the side that the instructor is on). Lots of things to talk about. 
 
Practicing an engine failure is also a good idea but must be done with caution lest you have a real 
emergency. Be sure you are at a healthy altitude and near an airport (or a really good field). Never 
pull the mixture to kill the engine. Keep the engine running and close the cowl flaps to keep it 
warm if you pull the power. It’s also useful to demonstrate how going full course on the propeller 
can increase your glide (Ensure that the prop is in the full forward/fine position before applying 
full power or you risk raising the Manifold Pressure above limits). Always assume you will not be 
able to restore power (but I sure hope you can!). 
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It used to be standard practice to pull circuit breakers to 
simulate emergencies, but experience has shown that it’s not 
a good idea. It certainly is unacceptable in the SFRA (or any 
tightly controlled airspace) but not a good idea anytime. If you 
must pull a circuit breaker to demonstrate something, do it on 
the ground. As a rule, do them safely when practicing 
emergencies (that’s not a contradiction). The NTSB files are 
full of practice emergencies becoming real ones. Don’t go 
there. Do as much as you can on the ground or in simulators.  
 
A great (and safe) way to practice emergencies is to do them 
in a Red Bird simulator. A good instructor can make the 
scenarios very realistic. Best of all, very few lives have been 
lost in simulators due to botched emergencies (I did spill my coffee once, with near fatal results). 
 
Although practicing for specific emergencies may not prepare 
you for an actual emergency, it will provide you with the 
thought processes you need to handle unplanned 
emergencies. The more you practice for the unexpected the 
better off you will be when an untoward event happens. 
 
A recent article in AIN Safety describes how one very 
competent Citation pilot handled an instrument failure right 
after takeoff. This is a tough situation to get into, but the pilot 
performed magnificently. 
 

“The pilot of a Cessna Citation 501 departed in IFR conditions on a clearance that required 
6,000 feet as the first level-off point. At approximately 3,000 feet the yaw damper and 
autopilot in heading mode were both engaged. Air traffic controllers issued a climb to 
FL230 and a turn on course when the pilot sensed a problem: speed rapidly increasing 
and the heading indicator spinning too fast for a standard-rate turn. The Citation’s vertical-
speed indicator and airspeed indicator showed a rapid descent with increasing airspeed, 
but the attitude indicator did not tell the same story. The pilot disconnected the autopilot 
and confirmed that the attitude indicator had failed. The only instrument the pilot felt sure 
of was the turn indicator, which he used to stabilize the aircraft and pull out of a steep dive. 
Climbing once again, the pilot managed to break out on top of the clouds and regain full 
control of the aircraft. The Citation then proceeded to a VFR airport recommended by 
controllers without injury to anyone on board.” 

 
I found it useful to review a helpful article in the Aug 21 Stan/Eval Newsletter by Lt. Hastings on 
when to declare an emergency. As an air traffic controller, he has a lot of good insights. It may 
also be useful to read this article from Aviation Safety (Click here). Fly safe! 

The importance of an honest self-assessment (Maj G. Michelogiannakis) 
We all prefer to think of ourselves by our best moments. For instance, that time we scored the 
winning goal, when we found the missing airplane within dense tree coverage or when we landed 
with a howling (within limits) crosswind. But we neglect to connect those moments to the 
preparation and recency of practice that we had at the time. What would happen if we didn’t fly 
for years and then act as a mission observer again? Just because we excelled at something once 
upon a time, it doesn’t mean we always will. 

https://www.aviationsafetymagazine.com/airmanship/the-emergency-mindset/
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Being honest to ourselves is also being responsible to our fellow CAP members who depend on 
us for the mission or for their safety. We all know that ES ratings expire every three years. But 
should you really participate in a high-profile mission where the USAF is perhaps watching if you 
haven’t practiced at all in the last two years? Saying “no” and seeking refresher training is not a 
sign of weakness, it is a sign of responsibility and accountability. In my experience, people’s 
respect usually increases when someone declines a mission due to recency or risk management, 
not the other way around. 
 
For our pilot friends, this shows up in candidates during CAPF 70-5 or CAPF 70-91 flight 
evaluations if they haven’t flown recently or aren’t feeling confident but still attempt the evaluation 
anyway. Sometimes the reasoning is, “I might as well try”. While this is not fair to the check pilot, 
it also goes against our core value of excellence. Moreover, it also shows overconfidence that 
can get pilots in trouble in the future by putting them in places and situations they aren’t prepared 
to be in. 
 
Self-assessment is a continuous process, not just an annual event before an evaluation. The FAA 
illustrates this with the figure below, which shows how a pilot’s confidence grows too early with 
flight hours and then sharply drops usually after some scary or “near miss” experiences. We 
shouldn’t have to rely on being scared to start being realistic about our skills. 

 
https://medium.com/faa/rise-to-the-top-aae3c611ca48 

Thankfully the solution is simple. Let's be honest to ourselves and responsible to our fellow 
members by being cognizant of our limitations and striving to improve ourselves, such that our 
peak is yet to come. That way we can consistently excel instead of relying on an element on luck. 
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Striking airmanship (Maj M. Banner – originally published in CAP Safety Beacon)   
Potentially dangerous, airplane tail strikes are preventable. A tail strike is when the tail section of 
an airplane contacts the surface while taking off or landing (Fig. 1). A tail strike associated with 
substantial downward momentum can cause the tail to forcefully contact the surface resulting in 
significant damage to the aft section of an airplane. Multiple causes of tail strikes during takeoff 
and landing have been described (Table 1).  
 
Costing thousands of dollars for repairs of external and internal damage to the tail sections and 
aft bulkheads of airplanes, tail strikes are largely human factors related, i.e., pilot error. 
Accordingly, two strategies for mitigating tail strikes are maintaining high level pilot proficiency 
and employing basic risk management (RM) principles, i. e., identifying predisposing hazards 
(sources of danger) of tail strikes and implementing controls to mitigate risks associated with 
those hazards.  
 
Pre-flight inspection of tail undersection 
To determine if a tail strike occurred, include during the pre-flight inspection an examination of 
the aft tie down ring (Fig. 2). Also, inspect the underside of the fuselage for paint scrapes, 
dents, etc. Notify appropriate personnel if undocumented damage is found. If it is determined a 
tail strike occurred on a previous landing, unseen, and substantial internal damage to vital airplane 
components (control cables, pulleys, etc.) may have resulted.  
 
Takeoff over-rotation tail strike hazard 
In my 20-year experience as a flight instructor it seems many incorrectly believe that at the 
moment of rotation speed (Vr) during the takeoff roll they must hurriedly pull back aggressively 
and forcefully on the stick/yoke to pull the airplane off the runway. This practice may result in an 
excessive initial pitch-up attitude and angle of attack (AOA) leading to a power-on stall, over-
rotation on the lateral axis and a tail strike before the airplane is ready to fly. For all takeoff 
conditions, the published Vr and actual flying/liftoff speed may not be the same speed!  For 
example, consider a Cessna 172 S loaded at maximum takeoff weight on a high-density altitude 
day of 5,000 feet and under calm wind conditions. Rather than 55 KIAS, the published Vr as stated 
in the airplane’s Pilots Operating Handbook (POH), a flying speed of approximately 60 to 70 KIAS 
may be required to take off safely. Other improper rotation techniques leading to a tail strike 
include attempting to rotate prior to achieving Vr (too early rotation) and using an excessive nose-
up elevator trim setting that can cause a sudden and overly high pitch-up attitude at the moment 
of rotation on the lateral axis. 
 
Tail strike risk mitigation – normal takeoff 
At Vr gently apply rearward pressure on the stick/yoke and, while holding pressure, allow airspeed 
to increase so as to increase wing lifting force. This is explained by reviewing the Lift equation 
(Lift   = Coefficient of lift   X   Air Density/2   X   Wing surface area   X   Airspeed 2). Because the 
force of lift varies directly with the square of airspeed (kinetic energy), as airspeed increases 
during the takeoff roll, wing lifting force increases exponentially. When sufficient lifting force is 
generated during the takeoff roll, gently fly the airplane off the runway, as opposed to aggressively 
pulling the airplane off the runway. Also, to mitigate risks of over-rotation/increased AOA, use the 
cockpit runway sight picture as a guide. Pitch up slowly so the engine cowling just barely touches 
the departure end of the runway (Fig. 3). 
 
Generating greater airspeed (kinetic energy) than normal during the takeoff roll just prior to 
rotation is a RM control to prevent tail strikes while taking off under strong crosswind conditions. 
For example, the POH for Cessna 172 S and 182 T airplanes state to accelerate the airplane to 
a speed slightly higher than normal Vr, then with the elevator control, pull the airplane off briskly, 
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quickly lifting it off the ground to prevent it from settling back to the runway. (Vr is 55 and 58 KIAS 
respectively for 172 S and 182 T airplanes.)  
 
Soft-field takeoff over-rotation hazard 
Tail strikes have been associated with soft-field takeoffs. Why? For this type of takeoff, pilots are 
taught to hold the stick/yoke full back (full up-elevator) while taxiing onto the runway and prior to 
applying full power. When full power is applied, and if back pressure is not relieved appropriately, 
the airplane is likely to pitch up abruptly, over-rotate and strike its tail (Fig. 4).  
 
Tail strike risk mitigation – soft-field takeoff 
Immediately after applying full power for a soft-field takeoff, pilots should be prepared for and 
anticipate a sudden pitch-up attitude. To prevent over-rotation and a tail strike, just after setting 
full power, apply appropriate forward pressure on the stick/yoke. Allow the airplane to pitch up 
just enough to keep the nose wheel from the soft surface. In addition, with soft-field runways and 
taxiways due to soft mud for example, there is the potential for the wheels to sink down into the 
mud leading to a tail and propeller strike. 
 
Landing over-rotation tail strike hazards 
Tail strikes on landing due to over-rotation hazards on the lateral axis generally cause more 
damage than on takeoff because the airplane’s tail may forcefully strike the runway before the 
main gear touches down. As a result, the tail section absorbs the total impact energy of the 
airplane’s downward momentum while striking the surface (Fig. 1).  
 
Attempting to land by flaring with an excessive AOA while too high above the runway (for example 
100 to 200 feet) and with the throttle set to idle is a recipe for a power-off (landing) stall leading 
to a tail strike. To mitigate over-rotation and tail strike damage while landing, level off a few feet 
above the runway and then use the end of the runway as a sight picture to assess the round-out, 
i.e., slowly pitch up just enough so the nose of the airplane barely touches the end of the runway 
(Fig. 3) and start the flare by using the correct reference landing approach speed (VREF) as 
stated in the POH. After touchdown, do not allow the pitch attitude to increase excessively in an 
attempt to “hold the nose wheel off” the runway.  
 
Stabilized approach for landing – tail strike risk mitigation  
University of North Dakota, Aerospace Department asserts that during the landing phase, over-
rotation and tail strikes are more likely to occur when flying an un-stabilized approach on final. 
Employing a stabilized approach on final is a RM control to mitigate tail strikes. The Airplane 
Flying Handbook (FAA – H – 8083 – 3B) defines a stabilized approach as to “maintain a constant 
angle glide path toward a predetermined point on the runway” (Fig. 5). Fly a stabilized 
approach from the beginning of the approach phase all the way down to touchdown, i.e., fly a 
three-degree descent glide path by referencing the precision approach path indicator (PAPI) 
lights; maintain horizontal guidance by keeping the airplane on the extended runway centerline; 
and fly at the final approach airspeed as stated in the POH. Also, use the correct VREF which is 
approximately 1.3 times stalling speed in the landing configuration (VSO) plus 50% of the wind 
gust speed in excess of the mean wind speed. 
 
Crosswind and gusty wind landing hazard causing un-stabilized approach 
Weather conditions such as high crosswinds, gusty winds and turbulence on final approach may 
result in an un-stabilized approach, i.e., too far above or below the glidepath, too far left or right 
of runway centerline and/or too slow on final leading to an extreme touchdown attitude and a tail 
strike. For example, consider an un-stabilized approach caused by a botched sideslip for a 
crosswind landing (Fig. 6). As depicted in the figure, the crosswind is from the left and while over 
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the approach end of the runway, the pilot finally decides to lower the left wing to compensate for 
the crosswind, however, it is too late, and the airplane has been blown too far right of centerline. 
This inappropriate left sideslip, the result of incorrect use of ailerons and opposite rudder, may 
lead to a tail strike on landing. For tail strike risk mitigation in this situation, a go-around/rejected 
landing should be performed. 
 
Weight and balance over-rotation hazard 
Prior to departure, loading the airplane such that it exceeds maximum takeoff weight and/or the 
center of gravity (CG) is too far aft, promote a tail strike on takeoff and landing. To help mitigate 
this tail strike hazard, pilots should carefully determine that the airplane’s weight does not exceed 
maximum takeoff weight and the CG is balanced within the proper range on the longitudinal axis 
to help reduce the incidence of tail strike risks on takeoff and landing.  
 
Recurrent training  
Non-proficient pilots with poor airmanship and low RM skills are predisposed to tail strikes during 
takeoff and landing. Maintaining pilot proficiency through recurrent takeoff and landing training 
(normal, short-field, and soft-field takeoff and landing) from a flight instructor at regular intervals 
is a RM control for mitigating tail strikes. It’s up to pilots to recognize the risks of tail strikes and 
apply RM controls to mitigate those risks. 
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Fig 1. Pilot overly rotates airplane on its lateral axis during takeoff rotation or landing flair 
resulting in a tail strike. This figure shows the tail section forcefully striking the runway just 
prior to landing resulting in damage to the airplane. 
 

 

 
 
 
 
 
 
 

 

 
 

  

 
 

   

 
 

Fig 2. During the preflight inspection damaged tie down rings in the center (partially sheared) 
and right (bent back 45 degrees) indicate previous tail strikes. Absence of the tie down ring may 
be the result of a tail strike that completely ripped away the tie down ring.  
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Articles for the National Stan Eval Newsletter: 
These articles have been written to present ideas, techniques, and concepts of interest to CAP 
aircrews rather than provide any direction. The articles in this newsletter in no way should be 
considered CAP policy. We are always looking for brief articles of interest to CAP aircrews to 
include in this newsletter. CAP has many very experienced pilots and aircrew who have useful 
techniques, experiences, and tips to share.  
 
Please send your contribution to stephen.hertz@vawg.cap.gov.  
 
You can view past issues here. 
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https://www.gocivilairpatrol.com/programs/emergency-services/aircraft-operations/standardization--evaluation-newsletters
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