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Engine Failure (Instructor)

Dealing with an engine failure depends on a series of factors, pilot competence, type of aircraft, extent of failure, type of failure, altitude, and general weather/surface conditions.  Focus must be on keeping the aircraft aloft and under control.  The more altitude the more options you have in acquiring assistance.  Emergency checklist is the essential safety aid to be consulted as to what to do. 



Apply carburetor heat, open alternate air, switch tanks, turn on fuel pump, check primer pump, select magneto, even moderate vibration calls for immediate shutdown.



The standard emergency for engine failure on takeoff is to land ahead into the wind.  Make no more than 30 degrees of heading change to locate the best landing place.  An emergency landing into a 10 kt wind at a full flap stall speed of 35 kts gives you a survivable ground contact speed of 25 kts.  However, there is another option possible if sufficient altitude has been gained before failure.  (A good reason to always takeoff and climb at best rate, Vy)  To determine this altitude it is necessary to practice at altitude.  At 3000' on a North heading, simulate engine failure and have the student execute a right turn in a 30 degree bank to 240 degrees.  Note the altitude loss.  Do the same 240 degree turn to the left.  Note the altitude loss.  Now do both turns with 45 to 60 degree banks. and note altitude lost.  Add 50% to the altitudes as a fudge factor for actual use.   From these turns you should decide that the steep turn loses the least altitude.  Having determined this we now can add some factors for returning to a runway.  If there is any crosswind always make the turn into the wind since it will bring you back to the runway.  If there are parallel runways turn to the parallel since only 180 degrees of turn will be needed.  Crossing runways may even need less turn.  If the tailwind is 10 kts it will double the required runway for landing.

Other Engine Failures (Instructor)

You will never be prepared for an engine failure.  An engine failure will never occur at an appropriate time.  It takes a minimum of four (4) seconds to become aware that the engine has failed and to wish that it hadn't happened.  Don't do anything.  



Get the (# 1) checklist and use it.  The pilot who does not have an emergency checklist immediately at hand often becomes just a passenger on the way to the ground.  



The essential element of any engine failure is the amount of time you have remaining in the air.  You must have a prepared plan to use and a checklist to make sure you follow the plan.   The quickest emergency checklist utilizes the cross panel flow.  This must be adjusted to each cockpit and aircraft type.  The flow of one instrument panel will seldom work on another panel.  The flow lets you complete the task flow quickly and even more quickly confirm completion by reference to the checklist.

	

You must know your aircraft speeds and just to be sure have them on your basic emergency checklist in different colors for the aircraft you fly.  There are several engine-out glide speeds.  The best glide speed is a lift/drag ratio for best distance.  This is between Vx and Vy  but will vary by weight.  Adding 1/3 of headwind velocity to best glide speed give a penetration glide 







speed for best distance.  The minimum sink speed keeps you in the air the longest.  



(# 2) Select a speed and trim for it.  Gain any altitude you can with excess speed.  



(# 3) Turn to your choice of field based on wind direction.  If at high altitude turn toward lower elevations and make your choice at about 3000' AGL (above ground level).  



(# 4) Go through your engine restart procedure but first undo the last thing you did to engine operation before it failed.  Check fuel, ignition and air to the engine.  All three are necessary but the fuel system is most likely to fail.  Magneto switch is the only ignition element available to the pilot.  Throttle and carburetor heat are the air controls. 



Engine restart checklists begin with the fuel selector, to the mixture and gauges.  Then right to left the flow goes from carburetor heat to magnetos, to primer. (See below)  Practice until you can hit each item with your eyes closed.  Then confirm that all items have been completed.



After you have done all the normal things start being creative.  (I once had an engine malfunction (failure at 800' over the dense woods of the Arkansas.  Pulling the mixture out about two inches caused the engine to begin running again.)  Don't expect what you do to make sense but if it works don't ask why until Sunday.   Consider that a rough engine can be caused by a primer that has worked loose.  A partially open primer allows raw fuel to get into the engine intake without atomizing as required for proper combustion.



(# 5) Prepare the cockpit and yourself for the inevitable.  Tighten, pad, protect as best you can.  Seats belts and doors.  



(# 6) Use your radio 



(# 7) Make your landing crash as slow and as controlled as possible. Fly the airplane.  Deceleration impacts increase as the square of the speed.  Impact forces at 60 kts are four times those at 30 kts.  The cockpit will remain intact to 9-Gs.  At 45 kts only 9.4 feet of deceleration will bring you to a stop.  Your mission, should you choose to accept it, is to keep you and yours from rattling around inside the cage.   



(# 8)  Prevent fire  by shutting off fuel and electricity.  When everything stops moving, get out.



The vast majority of engine failures never make Eyewitness News because a successful emergency landing is non-news.  Only one out of every seventeen emergency landings result in a fatality.  Most pilots will never experience such an emergency in their lifetime.



Weather and its unpredictability is one major area where a pilot's lack of knowledge and proficiency is apt to cause trouble.  Typical decisions that cause this difficulty are: I'll take a look, and then decide type of flight.  Trying to climb over or around building clouds. Trying to sneak under or around weather.  You may get lucky but just as likely you will run out of options.  The true saying is: It is better to be down here and wishing you 







were up there than to be up there wishing you were down here.  Never fly into deteriorating weather conditions.

VFR into IFR Conditions

Over 50% of such accidents have fatalities.  Usually caused by uncontrolled flight into terrain.  The pilot fails to understand what the instruments are telling him.  Unusual attitude recovery practice is a part of the training program and part of the Practical Flight Test.  40% of the flights had received no weather briefing.   35% occur at night.  25% of the pilots have instrument ratings but may not be current.  The judgment and decisions made by these pilots are being influenced by overconfidence and lack of regard for what a difference weather conditions can make.



The same number of non-instrument rated pilots get killed every year

because we have made little progress in keeping them out of instrument conditions.   The problem is not the weather or accuracy in reporting the weather.  the problem is the pilot and how he functions in the pilot.   Non-rated pilots just do not seem to realize the risks involved in marginal

conditions.  The wrong personality arises (anti-authority, impulsive, invulnerable, macho, resignation) before, during, and after the situation.

Each personality leads the pilot further into the abyss.  The pilot who has not experienced lack of control does not recognize the problem until the accident.  



No one plans to have an accident.  The non-rated pilot's chances of survival in IFR conditions are little and none.  There are two types of 

entries for VFR into IFR.  The first is disorientation followed by loss of control.  This problem can be solved only by total avoidance.   Just say, "No".  The second type is VFR flight into lowering visibility conditions.

Here, again, we need to recognize that less than VFR conditions are in the weather picture and say, "No".   We often decide not to drive under adverse conditions.  Likewise, with flying.

Level Flight into Terrain

Trying to maintain VFR in decreasing visibility is dangerous and a common cause of fatal accidents.  Pilotage skill and area familiarity are often inadequate for the conditions.  Darkness or the onset of it compounds the accident likelihood.  The more familiar you are with the area the less likely such a terrain accident is to occur. 

Fire

Fire in an aircraft will get your attention.  Cut off the source of fuel be it gasoline or electricity.  Be in an emergency descent configuration for as long as smoke exists.  You must decide whether to dive or slip.  The slip is most likely to keep the problem away from the cockpit but may take longer to lose altitude.  Most engine fires occur on the ground in the winter.  The engines are over-primed and a backfire can ignite excess fuel.  Shut off the fuel via the mixture and the selector valve.  Keep cranking the starter to suck the fire into the exhaust system and if the engine starts so much the better.  Give maximum throttle to use up available fuel and perhaps blow out any existing flames.  Radio for help and be prepared to bail out.  Over-prime with the throttle is most likely to create the ground fire hazard.  



Fire is fueled in aircraft by either gasoline or electrical energy.

Black smoke usually indicates gasoline/oil and white smoke + a distinctive odor is electrical.  Most electrical fires will die when the master switch is cut off.  Fuel fires in the engine compartment can be cut off by the mixture, fuel pump and fuel cutoff valve.  In any event get on the ground as soon as possible.  



Getting to the ground quickly and keeping the fire and smoke from the cockpit requires that an extreme nose high slip be set up.  A descent rate of well over 1000 fpm can be achieved with full rudder application. IAS may be kept below 50 in this situation.  Release rudder at the last moment and hold the aircraft off the ground to land as slow as possible.  A deliberate groundloop will bring the aircraft to a quick but abrupt stop.  Get your doors open 







before you land.  This might well be something to practice at altitude with your instructor.  Aircraft fires in flight are rare but they do happen.



An oil fire is more serious because you cannot shut off the source of fuel as you could with a gasoline fire.  The engine compartment is probably the best engineered part of the aircraft.  The firewall will contain the fire unless it gets around the nacelle or firewall.  The most likely source of an engine fire is in the exhaust system and in old weakened fuel lines and hoses.  The inability to make a preflight inspection of such weak areas is where you, the pilot, must put your trust in a maintenance program that includes periodic hose changes. 



An exhaust leak will usually vent heat overboard with the cooling air.  

If an exhaust fire should occur the heat can be reduced by enriching the mixture but a preference might be to pull the mixture to stop the engine.

Once a gasket starts to leak it will only get worse.  An oil leak is more likely to be in an area of low air flow.

  

Aircraft fires on the ground usually occur during the starting procedure.  The use of excessive (4 pumps) throttle prime means that the carburetor bowl will overfill.  The gasoline flows out the vent in the top, and accumulates at the air intake or elsewhere.  As the starter turns the engine a slight backfire can ignite the fuel in the engine compartment.

The instant smoke appears, pull the mixture, shutoff the fuel selector valve, continue to crank the engine.  If the engine starts, apply full brakes and full power us speed consumption of gasoline in the carburetor.  If the engine does not start, continue cranking since the vacuum formed by the pistons will draw flames up the exhaust and use up the fuel in the system by drawing it into the engine.  Prepare to exit if this does not work.  You might consider alerting ATC to send the airport fire crews.  About 6% of all accidents involve in-flight fires.  Age of the exhaust system and fuel system hoses is the greatest single cause.

Ditching

An over water flight is any flight at which your altitude will not allow gliding distance to land.  Don't involve yourself in an over water flight without at least a life vest.  Wear your life vest because you won't have time to put it on in an emergency.

Phases:

Recognition that ditching is the only option.

Most vital to transmit your location.  Include altitude, souls on board and any survival equipment.  Open doors and have passengers remove headsets and position themselves with whatever will minimize impact shock.



Ditching

Aim for the nearest land.  This reduces any swim distance.  The main change from any other landing is that you are going to get wet.  If there is a current, land downstream.  Otherwise, land into the wind and across visible swells.  Circle to determine best arrival, altitude permitting.  This may require compromise between swell and wind directions.  Avoid landing across swells.  Look for smooth areas.



Full flaps with high-wing planes.  Retractables, gear up.  Low-wing with flaps up.  Avoid the absolute full stall landing.  Wings parallel to swell surface.  Windshield may collapse, aircraft may skip or flip.  Remain in crash position until motion stops.









Getting out of the plane

Make your life vest as tight as you can before ditching.  A loose vest will funnel water into your nose.  Make sure passengers have re-fastened their seat harness.  Keep your shoes on.  Don't inflate a vest until free of the aircraft.  

	

You may be able to exit low-wing on the wing.  Get as far from aircraft as possible.  You may not be able to open doors of high-wing until submerged.  Don't undo harness until you are ready to leave with doors open.  Take no more than three deep breaths before leaving.  Avoid hyperventilating.  Keep one hand gripping on something as a reference point in the cockpit.  Now, release your belt.  Once clear of the aircraft follow the bubbles.  Don't re-enter aircraft, it will sink without warning.  



Water survival

Jerk lanyard to inflate life jacket.  Hypothermia is biggest threat.  the heavier your clothing the better.  Avoid movement to conserve warmth.  Try to signal.

Controlling the Hazards

I recommend that we avoid flying at 3000' or 2500 VFR at all times.  2850' is just as legal and safer.  Practice airwork over hilly terrain where 4250' is again both legal and safer.  Stay within gliding range of the flatlands   Avoid flying direct to VORs.  If you really wish to avoid aircraft, fly early in the morning.  This practice works fine unless you plan to cross MOAs in Nevada.  Military pilots know of the advantages of morning flights, too.



"Operation Lights On" was an FAA suggestion that landing lights be used to improve detection between aircraft.  Some aircraft systems now have

landing lights that pulse to attract attention.  During the bird migratory season the lights enable the birds to see and avoid.  During periods of 

low visibility the ATIS may request that landing lights be used for airport arrivals and departures.  If you are showing a light so advise ATC when you make your call-up.  The use of strobe in daytime flying increases you visibility by a factor of ten.

  

Practice VOR tracking and holding patterns at 850' AGL.  Use a suitable VOR.  You are much less likely to meet another airplane that low.  The VOR is more sensitive and requires more precise flying down low.  Do your airwork about 600' below the floor of a Class B shelf that is not used as a flyway.  Most pilots are insecure in their ability and knowledge of Class B operations to do flight operations there.  This makes for fewer airplanes in the area.  Get and use radar advisories where available.  



Always make 45 degree entries to uncontrolled airports.  This particular FAA recommendation has been the largest single reason for reductions in mid-airs over the past twenty years.  Do not arrive at airports via routes and altitudes that you know are often used by other aircraft.  There are many occasions when closer to the ground can be safer.  Monitor local frequencies when following freeways down low.  The CHP flies low and slow even in marginal conditions.  When flying along roads or valleys stay on the right side.



Cross country flights should be at altitudes high enough to minimize the local traffic conflict.  Don't follow airways and keep a good lookout when crossing airways regardless of hemispheric rule.  Airways are eight miles wide and not 











all cross country pilots update altimeter settings.  Pilots who are insecure in their pilotage skills tend to follow airways.



Know where the local flight schools have their practice areas.  Sierra

out of Oakland likes to practice Southeast of Mt. Diablo.  There is a small. legal aerobatics area East of Mt.. Diablo.  There is a very busy flyway North to Northeast of Concord.  It is best to avoid this quadrant at altitudes less than 5000'.  Another busy route extends from San Jose up to CCR along 680.  The preferred altitude for this route seems to be 2500.



Over 50% of all accidents occur because of pilot perceived time pressures.  When an individual feels time is important the brain begins to screen the available information so as to get a desired flight plan result rather than the safest one.  The pilot becomes so focused due to time pressure that other available options are outside the perceptive scan.  



A difficult flight decision can be avoided by making an early decision for avoidance.  When two choices appear regarding fuel, get fuel; when two choices appear regarding weather, turn back and avoid; when two choices regarding fatigue appear, stop and spend the night.  As part of pre-flight planning poise several two-choice options as might occur and make your decision ahead of time.  These pre-decided selections should exist for both situations requiring instantaneous choices such as engine failure on takeoff as well as choices of where to eat enroute.

		Terrain Flying 

Terrain flying has benefits for the experienced pilot who plans to do SVFR flying in the vicinity of a specific airport.  In clear VFR such a pilot should make planned flights in several directions from this airport to learn

the safe minimum altitudes over areas least likely to intrude on homes or 

populated areas.  This knowledge becomes valuable at night as well.  Without

this knowledge any area in low visibility or night will challenge any pilot.

Given the option such flights should be flown at least 2000’ above terrain

but you need to look forward to the flight situation where you need to know

the safe minimums. 

 

When making an exploratory flight you want to mentally sequence the order of checkpoints that will allow the most unobtrusive exits and entrances to the airport.  Avoid the IFR corridors and ground based navigational aids. Drive major highways to check for overhead lines and towers before flying them to determine minimums.  The better you know your area the safer you can fly in marginal conditions.	

		Fatigue

Flying an airplane requires a fineness of coordination and concentration

that is greatly reduced with the entry of fatigue.  Fatigue reduces awareness.

If things do not actually slow down, there is an apparent slowing of reaction

and alertness.  The situational awareness that should have existed in the flight planning begins to fade as fatigue dulls the senses.    The division

of attention so important to flying begins to focus on the obvious to the

neglect of the essential.  You don’t hear the radio, the engine, or the

wind.  I have flown under such fatigue on long solo cross countries.  I have closed my eyes on short final.  I got away with it once, I learned not to

think I could get away with it again.



Birds

The Bay Area is in the western migratory bird flyway.  Spring and Fall seasons are the high strike probability periods.  Over 50% of strikes are sea gulls.  70% of strikes are in daylight.  90% of these are below 3000' and near an airport.  Avoid game refuge areas.  Airport/Facility Directory and NOTAMS warn of birds.  With the closing of the garbage dump near CCR the bird problem is much less.   During the migratory seasons fly with your landing light on.

Bird strikes are just as likely at night as during the day.  



Bird impact force is the square of the impact velocity and even at G. A. speeds will have the effect of a 20 mm cannon shell.   Windshield penetration is most likely to produce an accident.  Birds will instinctively dive when they feel threatened by an airplane.  Climb, but not into a stall.  A bird strike fatality is 10 times more likely to occur due to the pilots loss of

aircraft control after the strike.  Pilot error is the problem.   

Foreign Object Damage (FOD)

Taxiing is the most likely time for FOD to occur.   The runup area should be free of any loose objects and never run the engine over loose gravel while stopped.  The propeller vortex will suck up rocks  into the blades if it is not moving.



FOD inside the aircraft can become a problem when encountering turbulence.  Loose items on the floor can jam controls, spilled fluids can short out electrical components.  Tie down what can be tied down if there is any possibility, and there is always a possibility, of FOD in the cockpit.

Turbulence

Airplanes dislike stress as much as humans.  Like humans stress can cause an airplane to break.  Stress for airplanes is defined as load factor.  Load factor is the ration of the total air load acting on the gross weight.  Level flight produces one times the force of gravity or 1 G.  The aircraft is designed to carry 3.8 G positive before stress causes folding, spindling, or mutilation.  Excess loads may be causes by flight maneuvers, turbulence, wind,

or excess weight.



Aircraft stall instead of breaking.  As the load factor increases so do the stall speeds.  What were previously safe flying speeds now use load factor to create stalling speeds.  A stall is a type of aerodynamic safety valve.  The aircraft has an airspeed called Va or maneuvering speed at which rough air level flight conditions are able to withstand excess stress.  Additionally the aircraft is designed to withstand full control defections at this speed without breaking.  These structural speeds are determined in power off conditions.  Any use of power becomes an experiment when maneuvering above Va.  To avoid becoming a pilot of an experimental aircraft you should begin by taking ten knots off the Va and two additional knots for every 100 pounds of weight below gross allowable.   Oddly, a lighter aircraft has a lower Va than does a heavy aircraft.  Repeated stress above design load can cause structural failures.  Structures likely to fail are tail surfaces and wing ribs.  Failure can occur during normal operations when prior operations have exceeded design capability.



Sometimes turbulence is a nuisance.  Less often it is a hazard.  The pilot's first option is to slow down.  Quickly get to Va -10 knots.  Structural breakup is most likely with an abrupt pull-up effort to regain altitude lost.  Keeping a light touch will prevent the two-for-one bumps you get by holding 









tight.  Do not slow below the previous recommendations since you will be likely to stall when a vertical gust strikes.  180 degree turns are not recommended since they increase the load factor and risk of exceeding structural limits.  Ride the altitude changes of turbulence without striving

to hold altitude.  The use of flaps reduce the amount of stress wing structures are capable of withstanding.  Turn off the autopilot.



Any mountain flying in strong winds or after 10 a.m. should be flown in anticipation of turbulence.  Cumulus clouds means some turbulence exists.  Turbulence at lower levels is caused by hot air thermals or by wind in motion.  Clear air turbulence (CAT) is usually a high altitude phenomena but in cold weather can occur as low as 5000'.  Wind shear is caused by two adjoining air flows moving in different directions and speeds.  The most dangerous wind shear is a decreasing headwind on approach.  Winds usually lose velocity at lower altitudes.  Full power is the only correction.  This is an emergency.



Know your Va speed before reaching turbulence.  Prepare the aircraft and passengers.  Turning adds to structural stress.  Stay level and accept altitude changes.  Change power only to remain at Va.  Turn off autopilot.

Keep a light touch, accept any altitude gain you get.  

You and Turbulence

Turbulence affects you physically by adding stress to your body.  Of greater import will be your emotional stress.  As the pilot you do have some ability to control or reduce the effects of turbulence.  Use the rudder to counter yaw.  Rudder will raise the low wing and steady the nose.  Avoid reactive 

aileron and elevator movements.  Gentle and smooth will average out the

gyrations into a less stressful flight.	

Wake turbulence

Every aircraft generates wake turbulence when producing lift.  As air flows over the wing it creates low pressure.  Higher pressure air below the wing tries to fill the vacuum. The low pressure of the vortex is formed above the wing; the high pressure below rises over the wing tip and rolls the vortex inward while the rest of the wing flow holds it away from the aircraft path about a wingspan apart.  This filling is easiest at the wing tips so a spiraling swirl of air forms at the tips much like water down a drain.  Wing tip vortices are horizontal with the left tip forming a clockwise twist and the right wing a counterclockwise twist. The center of the core is very low pressure which maintains the life of the whole by speeding up the winds of the outer edges.  The longer the low pressure lasts the longer the existence of the vortex.   



The vortex diameter may reach up to 40 feet for large aircraft.  The wind velocity may exceed 130 knots.  The two vortices will remain a wingspan apart and not dissipate until other forces such as friction or turbulence has an effect.  The vortices sink about 4-500' per minutes for two minutes before breaking up.  On reaching the ground the vortices will spread apart and may reach parallel runways.



Wake turbulence is insidious.  It will strike when you least expect it and will not exist where you think it should.  Wake vortices are not as simple as the AIM makes them seem.  They are a hazard any time the aircraft in front is the larger aircraft.  Turbulence can extend significantly greater than FAA standards would indicate and persist longer than would be expected.  FAA 









minimum standards if extended would decrease the risk and possibly the severity.  It is not until the last 10% of a vortex's life span that the power of the vortex disperses abruptly. 



	A vortex develops in five stages.  

First, is the formation of the vortex which grows over the wing as a series of vertices.  An aircraft has a dominating pair of vortices that roll up other vortices into a trailing edge vortex sheet.  This roll up occurs two to four wing spans behind the aircraft.  The dominant vortices are at 80% of the wing span from the fuselage.

	

The second stage is the mutual effect the dominant vortices begin to have one on the other.  A vortex has a wind flow velocity field causes the other vortex to descend.  Simplified, the vortices would descend but this does not happen every time.  The vortex cores have an axial movement parallel to the flight path but spin in the opposite direction .



The third stage is when the vortices are being influenced by atmospheric turbulence and temperatures which lead to their dissipation.



The fourth stage is an enlargement of the core and a change of orientation.  The fourth stage is not well understood, yet.  



The fifth stage is composed of vortex rings and are considered non-hazardous.



While vortices usually descend, near the ground they may rise or even bounce.  Wind has a critical effect, the downwind vortex tends to climb.  The stronger the winds and unstable the air, the shorter the life of a vortex.  Certain combinations of wind and stable temperature can cause a vortex to remain stationary.  The vortex strength is determined by atmospheric effects.  The strength of a 'heavy's' vortex can extend for five miles.  



Improved instrumentation has shown that vortices retain 90% of their power through 85% of its duration.  Aircraft speed, angle of attack, small wing size, clean configuration, and weight all produce strong vertices.  Gear down, flaps and spoilers change the spanwise lift and turbulence to reduce vortex strength.  Newer aircraft such as the large 757 are 'slicker' than older aircraft.  They have less protrusions to disrupt the vortex so the vortices tend to last longer.  The 757 has an exceptionally steep climb, and produces 50% more vortex for its size than other aircraft.  A light aircraft will be unable to climb above the flight path of a departing 757 as it might other aircraft.  The wake turbulence of the 757 is greater than many heavier aircraft.



The heavier the aircraft and the slower it is flying, the stronger the vortex.  Vortices last about 80 seconds and decay suddenly.  The roll forces of a vortex from a heavy aircraft will exceed the power of your ailerons.  Entry at right angles will cause pitch and airspeed displacement.  Years ago I flew through a pair of such vortices and it felt as though a sledge hammer had hit the bottom of the aircraft.  An oblique entry will have symptoms of both.  The vortices move apart at 4-5 knots.  A breeze of 4-5 knots is capable of keeping a vortex stationary for its life of 80 seconds.  Pilots of small aircraft should avoid operating within three rotor diameter of any helicopter in slow hover taxi or stationary hover.  











The 757 is an aircraft that in a clean configuration can produce wake

turbulence in excess to that produced when dirty. (Gear and flaps extended)

The 757 does not produce the multiple vortices typical of other aircraft.  757 vortices are very focused and are at least twice that of similar aircraft in its class.  

Vortices ...

are invisible

last longer in calm or light winds

are most dangerous close to the ground

are stronger when made by heavy aircraft

affect light aircraft the most

can be avoided by flying above and upwind

of large helicopters are deadly...avoid

Climb rates of new jets make it necessary to wait.



You will experience wake turbulence something in your flying life.  You may never hit the center but you will never avoid it completely.  Read all you can about wake turbulence.  If you are on approach following a larger aircraft, plan that your touchdown will be well past the large aircraft's touchdown.  If a larger aircraft is departing prior to your landing make your landing point well short of his rotation.  A take off behind a larger aircraft must break ground before his rotation and climb at a steeper rate or a turn upwind away from his flight path.  



The latest information suggests that you stay at least 1000' above and below the possible turbulence path.  Although stronger at slower speeds the wake turbulence will exist at all speeds.  The more turbulence in the atmosphere the more quickly will any turbulence be dispersed.  With ATC separation standards both old and new, there have been no reported wake turbulence 

accidents in nearly thirty years.

Wake Avoidance Checklist

When aircraft is close to your altitude avoid flight below.  Execute 360 and advise ATC.

Allow three minutes space before takeoff.  Rotate and climb to avoid

prior flight path and headings.  

Make landing approach above prior approach path and land beyond touchdown point.  

If prior aircraft is on parallel or intersecting runway consider your ability to estimate location of wake.  Better part of valor may be a go-around.

Wildlife

The FAA makes recommendations as to altitudes above wildlife areas but the U. S. Fish and Wildlife Service has laws that are not part of your training.  The Airborne Hunting Act prohibits harassment of wildlife any where.  Whatever the reasons for flights near wildlife there is potential for a problem with the government.
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