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1. PURPOSE. ‘This advisory circular (AC) eddffiass amtl updates the flight
inffesrmation available to pilots as a result of &anges in the basic Airmen
I nformati on Méamad] foredt.

2. CANCELIATION. AC 61-8A dat ed Decsgher 1, 1980, i s oxeleded.
3c  BAUKIEROUNDs

a. One of the mmtt of t en neglected acts of a pilot contenplatimg flight in an
aircraft is that of proper preflight planning Wile the reasons remain obscure-,
the facts are well supported by aircraft accident statistics. Although thé nugléer
of general aviation accidents has shown a downward trem8 in recent years, the
acci dent dmd Ektaliitty/sertimss i njury statistics indicatte an increase in the
per cent age of accidents during takeaffif.

b. Statistics taken from the National Transportation Safety Board files show
that Eeem1979 thranigh 1983, 728 persons di ed asd 665 were seriously imjutted in
4,291 t akeof f accidents. These accidents are significant to geesadl aviation
pilots--annually, they represent about 20 percent of &11 pemewdl avi ation acci dents
and about 16 percent of all EKathliitis and serious injuries. Traditionally, pilots
have ogpplassized tHe pl anning of the en route and approach/ | andi ng phases of flight;
eege,, the route to be taken, en route and destination weather, en route abd term nal
facilities, applicable altitmks & fiRll requitremenitss. Acci dent data, hoRwevenr,
indicate that too |ittle preparation is nade for tle actual takeoff of the akrewdfit.
In order for pilots to fulfiillll their responsibilities to emiure the safety of the
entire flight, it is necessary that they have adequate know edge of elements
invol ved in preflight plaminge. It is also necessary that they take timm ta anal yze
the conditions and study the various Eactors whi ch walld af fect tHe takeoff, en
route, and laatithgdphases of flight.

4e KEN EEIMENYS OFPREEFLEGHT PLANNING:.

a. Chsattss.

(1) A basic elemmt of preflight preparation requires tHe use of current
navi gational charts on which pilots cAn eetallly review their intended radte of
flight. They may or my not wi sh to draw a |ine on the &ant represemtimg the true
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nnnnnn . They shoul d, howewer;, review the projected path across the fa%e of the
chart for the location of good checkpoints, restricted areas, obstructions, other
flight hazards, and suitable airports. For visual flight rule (VFR) pilot plamning
by either pilotage or dead reckoning, the Sectional Aeronautical Chart is an excel-
lent choice. It is scaled at 1/500,00@, or 8 niles to the inch. The physical
characteristics of noest | andmarks, both cultural amd geogeaphic, are stwwm in great
detaiill. The pilot shoulld have little difficulty identifying the sel ected lLanfimaks
along the route of flight. Another popular chart is the Wrld Aeronautical Chart
(WAQ@)s The scale of the \WC is 1/1,000,000, or 16 niles to the inch. Many states
print aeronautical &arts which are excellent for VFR navigation within their state
boundaries. The pilot should realize, hbwewer, that all of these charts are
designed prinmarily for VFR navigation a& contain only limted information
concerning radio aids and frequencies. The use of irgstumatt flight rules (IY:N)
navi gational charts for planning pilotage or dead reckoning VER flights is not
desirable for the folll owi ng reasons:

i) Many airports used by the VER pilot are not &ppictted or |isted
on the IFR charts.

(i) Very &ww geographic or cultural landmarks are provided.
(iii) The pilot should refer to the Airman's Information Minual =

Basi ¢ Flight Infbadtiemndd Air Traffic Control Procedures (AIM - for mare precise
coverage of this informtion. T

2) Mot pilots are reluctant to admt to being disoriented or |ost.
Bei ng | ost can be an efaarzasiimg and somet imess Frightemiing experience. Pilots
shoul d carry appropriate and current aeronautical charts on all cross-country
flights. The use of outdated charts may result in flights into airport traffic
areas, control zones, or other restricted airspace witthout proper authomizatt hon.
Hapiing avail able the information contained in current &unts W || ehlanee the
prfot's ability to conplete the flight with greater confidence, ease, and safety.

b .Route. Since the shortest di stance between two points is a straighit | ine,
a mg$rdryi of pilots d&éire direct routes for nost flights. Quite often there are
factors that should be considered that may nmake a direct flight undesirable.
Restricted and prohibited areas present obstacles to direct flights. In
single-engine aircraft, pilots should give consideration to circumavigmting | ar ge,
desolate areas. Pilots stould al so consider the single-engine service ceiling of
nmul tiengine aircraft when operating over h@h altitude terrain since the terrain
el evation may be higher than the single-en&e service ceiling of the molttieegine
aircraft being flewie. An exanple of this is a multiengine aircraft with a
singl e-engi ne service ceiling of 6,000 feet being flown owr terrain of 9,000 feet
elevation. Pilots sheulld be aware that the only advantage they may have csrer a
pilot flying-a single-engine aircraft may be a wider latitude in selecting a
suitable forced |anding area.

ca Arman's Information Manual - Basic Flight Information and Air Traffic
Control Procedures (AIM)e Part 91 of the Federal Aviation Regulations (FAR)
states, in part, that each pilot in commwal shall, before beginning a flight,
become fanmiliar with all available information concerning that flight. The AIM
contains information concerning cross-country flight ahd basic fundamentals
required for safe flight in the U S National Arspace System.
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d. Avrport/Facility Directory. The Airport/Facility Directory, published by
the National Ccean Service, lists airports, seaplane bases, and heliports open to
the public, commuiniesitimss data, navi gational E&cilitiies, and certain speci al
noti ces suth as parachute junping, Flight Service Station (FSS)/Natiiomsl Weat her
Service (\WB) t el ephone Melsess, preferred routes, amd aeronautical &art bulletins.

e. Notices to Aitmen (Cass II).

(1) Notices to Airnen (Class Il) is issued biweekly and is divided into two
sections. The first section contains those notices &hixh are expected to remain in
effect for at least 7 days after the effective date of the publication. National
Flight Data Center (FDC) Notices to Airrdem (NOTAMS) prinarily reflect changes to
st andar d institinzentt appr oach procedures. FDC NGIAMS al so establish flight
restrictions and correct data on aeronautical charts.

(2) The second section contains special notices that, either because they
are too long or because they concern a wide or unspecified geographical area, are
not suitable for inclusion in the first section. ‘Me content of these notices vary
widely and there are no specific criteria for inclusion, other than their
etithancerhent of flight safety.

f. Notices to Airmen (NOTAM).. In addition to NOTAM information contained in
the Notices to Airmen (Class Il) publication, pilots studld check with the nearest
FSS for an update on the | atest NOTAPS. S

¢. Llnternational Flight Information Pdagial. The International Flight
Imfoor&ht @m Panual 1S publ i shed quatterdly for use of private flyers, busimesstem,
and nonschedul ed operators as a preflight «ll planning guide for flights outside the
Tini ted St at es.

he International Notices to Airnmen.

(1) The International Notices to Ainthen i s a bi weekly p&bliattiom
containing significant international RKYTAM infforimation and gpediall notices wiich ny
affect a pilot's decision to enter or use certain areas of foreign or international
ai rspace.

(2) Pilots should avail thenselves of all appropriate charts a®l
publications, includingthe AlMand NOTAMS.

i. Waatherr. A weather briefing is an inportant part of preflight planning. An
overvi ew sgymgptie situation and general weather conditions ean be obtai ned
fron public metiia (radio, TV, etc.) or by tel ephone fPai recorded sources. This
wi Il help the pilot to better understand the ewieralll weat her picture when obtadmirg
a conmplete briefing firwd the FSS, N\WG, or other organization that provides this
service. Imfermdtiom on public media amd recorded weat her sources is contained in
the Meteorol ogy chapter of the AIM This chapter also provides information on how
to obtain a canplette weat her briefing, WHat to | ook fbr, and what to ask of the
briefer to ensure that' the pilot has all the weather necessary for the flight. The
weat her infiarmatiomn shoul d be wei ghed very carefully in considering the &no-go
decision. This decision is the sol e respasitiiliity of the pilot and cexppul siomn
shoul d never take the place of gasi jjudfment..
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j. Navigation Log. PPrecise flight plamming of |og items such as pre-computed
cour Seskefuneanddistagee_pAVi gat i onal ai ds, amd frequenci es to &Suasedevilt mke
en route errors in these Baams |ess |likely. 8psdial attention should be given to
fuel requirenents, keeping in mnd the need for an anple reserve as welll as |ocation
of refueling points available as the flight progresses.

k. Flight Plan (VF®).. This is not required by FAR but is dictated by good
operating practice. Aflight plan not only assures pronpt sear& and rescue in the
event the aircraft becomes oesmlie or missing, but it also permts the Hssthadtiom
station to render better service by having prior hoedbde of your flight. It costs
only a few mnutes of time to file a flight plan and may be the best investmenit the
pil ot ever nmakes.

1. Aircraft Manual. Aircraft mendals contain operatisg |imtations,
performance, normal axd emergency procedures, and a variiegy of other operational
information for the respective aircraft. Traditionally, alriaft manufedtirens have
done considerable testing to gather amd substantiate the information in the aircraft
manual . Pilots stadld become f&m&liar with the manual and be able mnrefer to it
for information relative to a proposed flight.

5. KEYEELFMENTS DURI NG TAKIBFFPHMARE. The inportance of thorough preflight
preparation thich considers possible hazards to takeoff cannot be over-enphasized.
The fol lowing el enents, which stmild be caefflliy lconbddexsd, continue to energe as

factors in takeoff accidents: : 1

a. Goss Wight.

(1) Maxi mum al | owabl e gross weight is estihlidiedl for an aircraft as an
operating limtation for both safety and perfornmance considerations. The gross
wei ght is inmportant because it is a basis for determning thetakeoff distance. If
gross weight increases, the takeoff speed nmust b@ greater to produce the greater
lift reqhdwed for takeoff. The takeoff distance varies with the square of the gross
weight. As an exanple, for an aircraft with a relatively high thrust-to-weight
ratio, a 10 percent increase in takeoff gross weight would cause:

(i) a 5 percent increase in speed necessary for t&eeifff whbocity;
(i i) at least a 9 percent &crease in acceleration; at,
(iii) at least a 21 percent increase in takeoff distance.

NOTE: For aircraft with relatively low thrust-to-weight ratios, the
figuess are slightly higher.

(2) Operations within the proper gross weight linits are outlined in each
operator's haii¥dl. G oss weight and center of gawvity (CG) |imts shudld be
consi dered during preflight preparation. \Wight in excess of the maxiinim
certificated gross weight nay be a contributing factor to an accident, especially
when coupl ed with other factors whieh adversely affect the albiliityy of an aircraft to
take off and clinb safely. These factors may range Erom field elevation of the
airport to the condition of the runway. ‘Tthe responsibility for considering these
factors before each flight rests with the pilot.
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b. Bidance.

(1) A pilot nust not only deternmine the takeoff Recight of the aircraft, but
al so must assure that the load is arranged to f&lll within the all owabl e CG Ltz
for the aircraft. Each aircraft mehmwal provides instructions on the proper taétkbd
for detenmindirg if the aircraft | oadi ng medts t he bal ance requirementss. The pi | ot
shoul d routinely determne the balance of the aircraft since it is possible to be
within the gross weightt |imts and still exceed the CGlimts.

(2) An airplane which exceeds tie forwad CG Llindts pl aces heavy | oads on
t he nosewheel and, in conventional |anding gear airplanes, may, during brakiing,
cause an uncontrollable condition. Fkibbertemse, performance may be si gnificantly
decreased am! the stal| speed may be suth higher.

(3) An airplane | oaded in a manner that the CC exceeds the afk lirdit will
have decreased static amd dynamc |ongitudinal stability. This condition can
produce stididen and violent stall characteristics and can seriously afffeet recovery.

(4) Pilots exceeding CClimts in helicopters my experiewe i nsufficient
cyclic controls to safely control the helicopter. This can be extrenely critiail
whi | e hovering downwi nd with the helicopter |oad exeekding the forward CGlimt.

c. lce and Frost.

(1) Ice or tkost can affect the takeoff perfommmee of an alikarafft’
significantly. Pilots shoul d never attenpt takeofffs with any asmuindlatiom of fce or
frost on their aircraft. Past pilots are aware of the hazaiids of ice on thewings
of an aircraft. The effects of a hatrd frost are mah txire subtle. This is due to
an increased roughness of the ssurface texture of the upper wing akd may cause up to
a 10 percent increase in the airplane stall speedi. |t ray also require additional
speed to produce the |ift necessary to booude airborne.

(2) Once airborne, the aixplame coul d have an insufficient raxgin of
ai rspeed above stall such that pusts or turning of the aircraft emld result in a
stall. Accumullatiom of ice or frost on hell'icoptelr rotor bl ades results inptentia
rotor blade stalls at slower forward air sFe It could al so resultin an
unbal anced rotor blade condition &wich coul d cause an uncontrol | able vibration.

d. Resditty Al titude.

(1) Aircraft imstrumenits are calitwatied to be correct omber one set of
conditions. Stamdard conditions represent theoretical sea |evel conditiions,,
59 degr ees Farenhelit ax@ 29.92 i n 1. WKs higher elevations are reached, beth
tenppehire Myl pressure nowxzlly &crease.  Thus, density al titude is ddatermimad by
conpensating for pressure ahi tenperature vari ances firehh thé stantiamd conddlttions.A
pilot nust remenber that as déasdityal titude increases, there is a comrespondtic,
decrease in the power deliwned by the engine axd the propellers or rotor bheles.
For airplanes, this mey cause the required takeoff roll to increase by up m25 per-
cent for every 1,000 feet cfE el evati on &owe sea | evel. The most criticxd comii-
tions of takeoff petforremes are the result of a caiahtiom ef heavy | oads,
unfavor abl e runway conditions, w nds, high tegpeadtumss, hi gh airport elevasttions,
and hi gh hoxddiitty .
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(2) The proper accounting for the pressure altitude (field elevation is a
poor substitute) and tenperature is mandatory for &cowmaite prediction of tHewfff
data. The required imfommatiom wi || be |isted in the aircraft namal and shoulld be
consul ted before each takeoff, especially if operating at a high densiitty altitude or
with a hezawily | oaded aircraft.

e. FEffect of NimeHd.

(1) Every aixewdfit manual Qi ves repressntighfive W nd data ami corresporging
ground roll distances. A headw nd which is 10 percent of tke takeoff aiimgpeed will
reduce the no-wind takeoff distance by 19 percent. A taiillwihd thieh i s 10 percent
of the takeoff airspeed, howewewx,, will increase the no-w nd taiesofif di stance by
about 21 percent.

(2) Although this consideration is basic to a successful takeoff, the
nunber of accidents involving the selection of the wong runway for the existing
wind and taking off into unfavorable wind conditions indicates a ne&l for many
pilots to reeval uate tikdinr preflight planning to emure that the effect of wihd is
considered fully.

f. Raway Condition.

(1)  there are mre than 14,700 airports in the UMBxdd States, each with
runways having various smrface corrp05| tions, slopes, and Ketees of m@gjlmm
Takeof f acceleration is affected directly by t he pmmay surface conﬂiitmrm)éhhj a6 a
result, it must be a primary consideration during preflight planning.

(2) Most aircraft manuals list takeoff data for level, dry, hard-surfaced
runways . The runway to bé used, hwwaery, i s not al ways hard-surfaced ari | evel .
Consequently, pilots nust be aware of tik effaut of tHe sl ope or pgadientt of the
runway, the conposition of the runway, and the ceiiditiom of its surface. Each of
these can contribute to a fzAillume to obtain/maintain a safe flyimg speed.

(3) The effective runway gradient is tie maxinumdifference in the runway
centerline elevation divided by the nmaay | ength. 7The FAArecogni zes tike effect of
runway gradi ent on tHe takeoff roll of an aircraft and hds poblisted liGitss on t&
maxirxmgradi ents.  For geeeahl aviation VR aigesits the reaxintun lorighirdidiakl
runway grade €& 2 percent and the |ongitudinal rawey grade change i S 2 percent
maxinmr. Furthernore , the talkeffft leegith for a runway must be imrfe2set ah &ddi-
tionall 20 percent (¢xasth 1 percent of &snge in effective padibnit to a madimuh
al lowabl e effective gradient change of 2 percent.

(4) Since the runway gradient bhas a direct kemiimg on the compomentt wé it
of the aircraft, a mmway gradient of 1 percent would provide & force copenentt
allopp tHe patth oF ttle aircraft thisth is 1 percent of gross weightt. [In the case of
an upsllope,, the additional drag and rol|ing tkictiion caused by a 1 percent upslope
can result in a 2 percent &8 & percent increase in the takeoff distawe ad
subsequent clinb.

(5) Frequently, the only runway at it airpoet hais a S| ope.  bithéan
deterniining whit¢h di rection to use for takeoff, pilots medt ruxadhber that a
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direction uphill, but into a headwind, is gGeneralllypreferred twa downw nd takissff
on a downsl oping runway. Factors such as steep slope, light Wind, etc., howner,
make an uphill takeoff inpractical.

(6) It is difficult to predict the retarding effect on the tdeeffff run t hat
water, snow slush, sand, gravel, nud, or long grass & a runway will have, but these
factors can be critical to the success of a takeoff. Since the takeoff data in the
aircraft manuall is predicated on a dry, hard surface each pilot nust devel op
I ndi vidual guidelines for operations from other type surfaces.

g. Colld Qezather Takeoffs. The following is an excerpt taken from AC 91613C,
Col d Wesather Operation of Arcraft:

"Takeoffs in cold weather offer sonme distinct advantages, but they also offer
special problems. A few points to remeidsir are:

"(1) Do not owerboost supercharged or turbine engines. Use the gpplimdile
power charts for the pressure altitude and ambi ent tenperature to & esmiime t he
appropriate manifold pressure or engine pressure ratio. Care should be exercised in
operating normally aspirated engines. Power output increases at about 1 percent for
each ten degrees of tenperature below that of sta&rd air. At -40 degrees F, an
engi ne m ght devel op 10 percent nore than rated power even though RPMaxd MP [imts
are not exceeded.

"(2) On nultiengine aircraft it must be remenbered that the critical engiree-
out rmimirmmn control speed (Vae) was determned at sea level with a standard day
tenperature, Therefore, Vme will be higher than the published figure during a cold
weat her takeoff unless the power setting is adjusted to copsnaaite for the | ower
density altitude.

"(3) With reciprocating emghess, use carburetor heat as required. 1In some
cases, it is necessary to use hadt to vaporize the fuell. €sedliime does not vaporize
readily at weary cold tenperatures. DB not use carburetor heat in such a manner that
It raises the mxture tenperature to freezing or just a little below. 24 such
cases, it may be inducing carburetor icing. An accurate mixture tenperature gaugg
is a good investment for cold weather operation. On sone occasions In ettmselly
cold weather, it may be advisable to use carburetor heat on takeoff.

"(4) If icing conditions exist, use the anti-ice amd dei ce equi pment as
outlined in the Airplane Flight Mamull. |f the aircraft is turbine powered, use the
appropriate power charts for the condition, bearing in mnd that the use of bleed
air will, in most cases, affect the aircraft's perfornance."

6.. Y. Preflight preparation is the foundation of safe flying. Accident
statiistiiess of recent years indicate that adequate preflight preparattion is |acking
in many cases. As a result, whille the tumsar of general aviation accidents ahd
approach and Ladiisg acci dents has decl | ned, takeoff accidents have increased.
Statistics indicate that takeoff accidents occur because elements of the preflight
preparation were:
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a. not assigned the proper inportance,
b. not incorporated into the preflight routine, or

c. pilots did not anticipate potential takeoff emergsdies and the required
procedures to follow

7 . RECBMMERPATIDN. To enhance the safety of flying, pilots are encouraged to:

a. formged preflight planning habits ard revi ew thedd continual |y,

b.. be thoroughly know edgeabl e of the hazards and conditions which woul d
represent potential dangers, particularly during takeoff, and,

c. be aware of tHe capabilities amd limittshtfiorss of their aircraft.

/%/d/%%f%fﬂ

W liam T. Btennamn
Acting Director of Flight Operations
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