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A SAFO contains Important sofef)' 'n/ormation and may hldude re('ommmdoo oetion SAFO COMB'" sh(lI/ld blf
espeCially valuoblll to air carrtltrs m mBflnng theIr stafIJlor}' dllty to prrrridt sen"/cll with the hlghe.sr possible degru
a/safety 11'1 1M public Interest

Subjt>{t: LandIng Pnfonnauct' A<;~t"Ssm('llt.'Sat Thor of An-inl (Turbojt'h)

L PUI]lOSE". This SAFO urgently re<'onunends that operators ofntrbojt"f airplanes develop
procf'dures for flightcrt'ws to assess landing performance basN on conditions actually t'xlsung at
tune of an1val, a•• di •• tmcl from condition •• preswned attune- of di •• patch. TIlOse condition •• 
include- weather, nmway condJtiou •• , the airplane-'s wl"ight, and bNlkmg system •• to be used. Once
the actuallandmg dtstance tS detenmnt"d an addJtional safety margin of at lea,>t 15% should be
added to that distance. Except lmdt'l' e-m("fgency condlltons flighlCIl"WS should not atle-mpl to
land on nillways that do notme-et the asse-ssment ctitena and safery O1arglll" as specifie-d 111 thtS
SAFO

2. Dhrussion: TIlls SAFO is based on the FAA's pohcy stateme'llt publt,>hed m the Fede-ral
Regist~ Oll June 7. :!OO6, and incorpoNites revisions based on public conullents receiwd by the
FAA, Accordingly, the FAA has undertaken mtemaklllg thai would exphcttly rt>qWre the
prnctice described above. ~ralors lIla)' use Operation/Management Specification paragraph
C382 to record thell vohUllary commitment to tlus practice, pendmg mJemaking,

Opnators f'ngagf'd in air transpOliation han II.•• Ialulol~' obligation (0 operalf" "lfh
Iltf' bighest po •••• lblf"df'grf"f' of safety In the public luff'I'f'st.

3. Applicabilif)':

8. TIus SAFO appli(',> to all tlubojet operators under Title 14 of the Code of Federal
Regulations (14 CFR) parts 121, 135, 125, and 91 subpart K. TIle intent of providing this
infonnatioll is to assi"t operators in de\'('lopillg methods of en<;uring that <;llfficienlland1ng
distance exi •• t.••10 <>afelyIlUtke a full stop landltlg with 811 acceptable safety margin on the runway
to be used, in the condition •• eXI•• hng at the time of <trrival, and ",'ith the de<'('I('ration means and
airplane configuration that Will be lLSNl. The FAA COIl'iidt-r<ia 15% margm between the exped('d
aclml ail}>lane landing distallce and the landing dic:,tallce a\'iulable attht" time of arrival a'i lht"
mimmunl acceptable saft'tl' nUtrgm for nomUtI ope-rations

b. TIle FAA acknowledges that there are situations where the flightcrew needs to knO\'" the
absolute pt'rfonnance capabtlity of the airplane, The<;e •• ,tuations inchade emergeucie •• or
abnormal and irregular configurations of the airplane such a•• engine fatlure or flight control
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malfunctions. In Ulese circwnstallces, the pilot must consider whether it is safer to remain in the
air or to land inUllediately and Illust know the actual landing perfonnallce capability (without an
added safety margin) when making these evaluations. TIlis guidance is not intended to curtail
such evaluations from being made for these situations.

c. This guidance is independent of tile preflight landing distance planning requirements of
part 121, section 121.195, part 135, section 135.385, and part 91, section 91.1037.

d. TIlls 15% safety margin should not be applied to the landing di~lallcedelenniued for
compliance with any other OpSpecfl\.1Spec requiremeut. TIle landing distance assessment of this
guidance is independent of any other OpSpeclr-.1Spec landing distance requirement. TIle
minimumlandillg distance should comply \\ith all applicable landing distance requirements.
Hence, the minimum landing distance at the time of arrival should be the longer oCUle landing
distance in this guidance and that detenuined to be in compliance with any other applicable
OpSpecIMSpec.

r. TIlis guidance does not apply to Land and Hold Short Operations (LAHSO).

4. Drfinitious: TIle following definitions are specific to this guidance and may differ with those
defmitions contained in other published references.

a. Actual Lauding Distauc('. TIle landing distance for Ule repolted meteorological and
nUlway surface conditions, nmway slope. airplane weight. airplane configuratioll ..approach
speed ..use of autoland or a Head.up Guidance System. and grolDld deceleration devices plaJUled
10 be used for Ule landing. It does not include any safety margin and represents the best
performance the airplane is capable of for the conditions.

b. Airplane- Gl'ound D('('('I('J'alioll D(',icr5. Any device used 10 aid in the onset or rate of
airplane deceleration on the growld during the landing roll out. TIlese would include ..but 1I0tbe
limited to: brakes (either maml.11 brakiug or the use of autobrakes). spoilers ..and thrust reversers.

c. At Tim(' or Artival. For the purpose of this guidance means a point in time as close to
the airport as possible consistent with the ability to obtain the most current meteorological and
nlllway surface conditions considering pilot workload and traffic surveillance, but no later than
the commencement of the approach procedures or visual approach patten!.

d. Braking Action Rrports. The following braking action reports are widely used in the
a\iation industry and are fumished by air traffic controllers when available. TIle definitiolls
provided belo\l,' are cOllsistent with how these tenus are used in Ulis guidance.

Good More braking capability is available than is used in typical deceleration on a 110n-
limiting nUlway (i.e .. a nmway with additional stopping distance available). However. Ule
landing distance will be longer than Ule certified (wlfaetored) (try mnway landing.
distance. even wiUl a well executed landing and maximum effOit braking..

Fairl1\.1ediuJU Noticeably degraded braking conditions. Expect and plan for a longer
stopping distance stich as might be expected on a packed or compacted snow-covered
nmway.
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Poor Very degraded braking conditions with a potential for hydroplaning. Expect and
plan for a significantly longer stopping distance sl1ch as might be expected on an ice-
covered nmway.

Nil- No braking. action and poor directional control can be expected.

N'OTE: Conditions specified as "nil" braking acHon 81'('nol ("onsldt'Tt"d saff',
Ibt"l'efoTe opentions undel' ('onditions SIU'cifif'd as 511Chshould nol bf'
(onduct('"d. Do not aUt'mpt to 0pt"ratt" 011surfaces reporfed or f'XIH"C'It"dto
have nil braking artiaD.

e. Fartol't'd Landing Disfallet". TIle landing distance required. by 14 CFR part 25. section
25.125 increased by the preflight planning safety marg.in additives required by the applicable
operating mles. (Some manufacturers supply factored landing distance illfonllation in the
Airplane Flight Manual (AFM) as a service to the user.)

f. Landing DtstanC't' Anilablt', TIle leng.th of the nlllway declared available for landing.
This distance may be shorter than the fulIlellgth of Ule nmway.

g. Mt'tt'orologiral Conditions. Any meteorological condition Umtmay affect either the air
or grOlmd portions ofUle landing distance. Examples may include wind direction and velocity.
pressure altitude. and temperature. An example of a possible effect that must be considered
includes crosswinds affecting the amOlmt of reverse thrust that can be used on t\irplanes with tail
mounted eng.ines due to mdder blanking effects,

h. Rt'Uablt' Braking AC'tion Rt'port. For the purpose of this guidance. means a braking.
action report submitted from a turbojet airplane with landing petfonnance capabilities similar to
those of the airplane being operated

i. Runway Surface Conditions. TIle state of the surface of the nUlway: either dry, wet. or
contaminated. A dry nmway is one that is clear of contaminants and Yisible moisture within the
required length and the width being. used. A wet nmway is one that is neither dry 1I0r

contaminated. For a contaminated nmway. the runway surface conditions include the type and
depUl (if applicable) of the substance on the nmway swface, e.g., standing water, dry SIIOW. wet
snow. slmh. ice. sanded.. or chemically treated.

j. Runway FriC'tion or Rllnwa~' F•.iC'lioll COf'ffirit'ut. TIle resistance to moyemellt of an
object moving on the runway surface as measured by a I1mway friction measuring de\.;ce. TIle
resistive force resulting from the nmway friction coefficient is the product of the nmway friction
coefficient and the weight of the object.

k. Runway Fl;rlioll Enhanring SubstanC't'. Any substance that increases the nmway
friction value.

I. Saft")' :\1argin. TIle length ofnmway available beyond the actuallandiug distance.
Safety margin can be expressed in a flXed distance increment or a percentage increase beyond
the actual landing distance required.

lO. UlIfsC'tort'd Ct'l'tifit'd Landing DistallC'(". TIle landing distance required by
section 25,125 without any safety margin additives. TIle lUlfactored certified landing distance
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may be different from the actual landing: distance because not all factors affecting landing.
distance are required to be accounted for by section 25.125. For exa.mple, the lUlfactored
certified landing distances are based 011 a dry. level (zero slope) nUlway at standard day
temperatures, and do not take into aceawlt Ule use of 811tobrakes, auloland systems. head-up
guidance systems, or tlmls! reversers.

5. Background: After any serious aircraft accident or incident. the FAA typically perfonns an
internal audit to evaluate the adequacy of current regulations and guidance infonnalioll in areas
tJ13tcome lUlder scrutiny during: the course of the accident investigation. 111e Southwest Airlines
landing. ovemm accident iuvoh'ing a Boeing 737.700 at Chicago Midway Airport in December
2005 initiated such an audit. TIle types of infonnatioll that were evaluated in addition 10 the
regulations were FAA orders. notices. advisory circulars. IeAO and foreig:n CO\Ultry
requirements. airplane manufacturer-developed material. independent source material. and the
CIUTentpractices of air carrier operators. TIlis internal FAA review revealed the following
issues:

a. A survey of operators' manuals indicated that approximately fitly percent of the operators
surveyed do not have policies in place for assessing whether sufficient landing distance exists at
the time of arrival, even when conditions (including nUlway, meteorological, surface, airplane
weight. aiJplane configuration. and plaruled usage of decelerating devices) are different and
worse than those plaJ.U1edat the time the flight was released.

b. Not all operators who perfonn landing distance assessments at the time of arrival have
procedures that account for nUlv•.ay surface conditions or reduced braking action reports.

c. Many operators who perform landing distance assessments at the time of anival do not
apply a safety margin to tlle expected actual landing distance. Those tllat do are inconsistent in
applying an increasing safety margin as the expected actuallandiu~ distance increased (Le., as a
percentage oftbe expected actual landing distaJ.lce).

d. Some operntors have developed tlleir own contaminated nmway landing perfonllance data
or are using data developed by tllird party vendors. In some cases. tllese data indicate shorter
landing distances than the airplane manufacturer's data for the same conditions. In otller cases,
an autobrake landing distance chali has been misused to generate landing perfonl1ance data for
contaminated nmway conditions. Also, some operators' data have not been kept up 10 date with
the manufacturer's current data.

f'. Credit for the use Oftlln1st reversers in the landing perfonllance data is not lUlifonnly
applied and pilots may be lUlaware of these differences. In one case, there were differences
found within the same operator froUl one series of airplane to another within the same make and
model. TIle operator's lmderstandil1g of the data Witll respect to re\"erse tlUllst credit. and tlle
infonnation conveyed to pilots. were batll incorrect.

r. Airplane flight manual (AFM) lauding pcrfomlance data are detennined during flight-
testing using flig.ht test and analysis criteria that are not representative of everyday operational
practices. Lauding distances detenllined in compliance with 14 eFR part 25, section 25.125 aJ.ld
published in the FAA-approved AFM do not reflect operational landing distances (Note: SOUle
manufacturers provide factored landing distance data that addresses operational requirements.)
Landing distances detenllincd duriug certification tests are aimed at demonstrating the shortest
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landing distances for a given airplane weight with a test pilot at the controls and are established
with full awareness that operational mles for nonlla1 operations require additional factors to be
added for detenuining mlnimwn operational field lengths. Flight test and data analysis
techniques for detenllining landing distances can result in the use of high touchdo\\n sink rales
(as high as 8 feet per second) and approach angles of .3.5 degrees to minimize the airbome
portion of Ule landing distance. MaxilUlun manual braking. initiated as SOOI1 as possible after
landing. is used in order to minimize the braking portion of the landing distance. TIlcrefore. the
landing distances detennined under section 25.125 are shorief than the landing distances
achieved in nOllnal operations.

g. Wet and contaminated nlnway landing distance data are usually an analytical computation
using ~he dry. smooth, hard surface nmway data collected during certificatioll. Therefore. the wet
and contaminated nUlway data may not represent perfomuUlce that would be achie .•...ed in nonnal
operations. TItis lack of operational landing perfomumce repeatability from the flight test data.
along with many other variables affecting landing distance. are taken iuto consideration in the
preflight landing perfonnance calculations by requiring a sigttificaut safety margin in excess of
the certified (mlfactored) landing distance Ulat would be required lUlder Ulose conditions.
However, Ule regulations do not specify a particular safety margin for a landing distance
assessment at the time of arrival. This safety margin has been lefllargely to the operator aIUVor
the flightcrew to determine.

h. Manufacturers do not pro\ide advisory landing distance infonnation in a standardized
manner. Howe\'er, most turbojet manufacturers make landing distance perfonnance infonnatioll
available for a range of runway or braking action conditions using various airplane deceleration
de\ices and settings under a variety of meteorological conditions. 11115infonnation is made
available in a wide .•...ariety ofinfonnational documents. dependent upon the mauufacturer.

i. Manufacturer-supplied landing perfonllance data for conditions worse than a dry, smooth
runway is nonnally an analytical computation based on the dry nmway landing perfolluance
data, adjusted for a reduced airplane braking coefficient of friction available for the specific
nmway surface condition. Most of the data for nillways contaminated by snow, slush. standing
water, or ice were developed to show compliance with European Aviation Safety Agency and
Joint Aviation Authority auv,'Ort1.tilless certification and operating requirements. The FAA
considers the d1la developed for showing compliance \\1tb the European contaminated nmway
certification or operating requirements. as applicable, to be acceptable for making landing
distance assessments for contaminated nUlways at Ule time of anival.

6. R('commended Arlion:

a. A review of the current applicable regulations indicates that the regulations do not specify
t11etype of landing distance assessment t11atmust be performed at the time of anival. but
operators are required to restrict or suspend operations when conditions are hazardous.

b. 14 CFR part 121, section 121.195(b). part 135. section 135.385(b). and part 91. section
91.1037(b) aJul (c) require operators to comply WiUlcertain landing distance requirements at the
time of takeoff. (14 CFR part 125, section 125.49 requires operators to use aiJ1>or1sthat are
adequate for the proposed operation). TIlese requirements limit the allowable lakeoffweight to
that which would allow the airplane to land within a specified percentage of the landing distance
available on: (1) the most favorable nmway at the destination airport under still air conditions;
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and (2) the Illost suitable nmway in the expected wind conditions. Sections 121.19S(d).
135.385(d), and 91.1 037(e) further require an additional 15 percent to be added to the landing
distance required when tile runway is wet or slippery. unless a shorter distance can be sho\\-n
using operatiollallallding techniques on wet runways. Although an airplane can be legally
dispatched WIder these conditions. compliance with these requirements alolle does nol ensure
that the airplane can safely land within the distance available on the nulway actually used for
landing in the conditions that exist at the time of arrival. particularly if the nUlway, nUlway
smface coudition, meteorolo~cal conditions. airplane configuration. aill)lane weig.ht. or use of
airplane grOlUld deceleration de\ices is different than that used in the prefli~tt calculation. Part
121. sections 121.533, 121.535. 121.537, part 135, section 135.77, part 125, section 125.351, and
part 91. sections 91.3. and 91.1009 place the responsibility for the safe operation of the flight
jointly with the operator, pilot in cOllunand, and dispatcher as appropriate to the type of
operation being conducted.

c. Sections 121.195(e) and 135.385(e), allow an airplane to depart even when it is unable to
comply with the conditions referred 10 in item (2) of paragraph 5b above if an alternate airport is
specified where the airplane cau comply with conditions referred to in items (1) and (2) of
paragraph 5b. Tlus implies that a lauding distance assessment is accomplished before landing to
detennine if iI is safe to land at tIle destinalion. or if a diversion to an altemate airport is required.

d. Pat1 121, sections 121.601 and 121.603, require dispatchers to keep pilots infonlled, or for
pilots to stay infonned as applicable, of conditions, such as airport and meteorological
conditions, that may affect the safety of the flight. Thus. tIle operator and flightcrew use tIlis
illfonnation in their safety of flight decision making. Part 121, sections 121.551. 121.553, and
part 135, section 135.69, require an operator, and/or the pilot in command as applicable. to
restrict or suspend operations 10an airport if the conditions, induding airport or nUlway surface
conditions, are hazardous to safe operations. Part 125 section 125.371 prohibits a pilot in
conummd (PIC') from continuing toward any airport to which it was released lUlless the night can
be completed safely. A landing distance assessment should be made Wider the conditions
existing at the time of arrival in order to support a detennination ofwheUier conditions exist tIlat
Jllay affect the safety of the flig.ht and whether operations should be restricted or suspended.

f. Runway surface conditions may be reported using several types of descriptive tenus
including: type and depth of contamination. a reading from a nwway friction measuring device.
an airplane braking action report. or an airport vehicle braking condition report. Unfort\U1ately,
joint industry atid mu1ti.llational govenunent tests have not established a reliable cOJTelatiotl
bern'eeu nmway friction under \'3Iying conditions, type of mllway contaminants, braking actioll
repol1s. and airplane braking capability. Extensive testing has been conducted in an eff0l1 to find
a direct correlation betv.'een nmway friction measurement device readings and airplane braking
friction capability. However. these tests have not produced conclusive results that indicate a
repeatable correlation exists through the full Spectnull of mnway contaminatlt conditions.
Therefore. operators and flightcrews calUlot base tIle calculation of landing distance solely on
nl1lway friction meter readings. Likewise. because pilot braking action reports are subjective.
nig.htcrews must use sO\Uldjudgment in using them to predict the stopping capability of their
airplane. For example. the pilots of two identical aircraft landing in the same conditions, on the
same nmway could give different braking action reports. l1lese differing reports could be the
result of differences between the specific aircraft, aircraft wei~tht. pilot technique. pilot
experience in similar conditions. pilot total experience. and pilot expectations. Also. nmway
surface conditions can degrade or improve significantly in very short periods of time dependent
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on precipitation. temperature. usage, and runway treabllcl1t and could be significantly different
Hum indicated by the last report. Flightcrews l11ust consider all available infonnation. including:
runway surface condition reports, bral.ing action reports, and friction measurements.

(1) Operators and pilots should use the most adverse reliable braking action report, if
available. or the most adverse expected conditions for the milway, or portion of the runway, that
will be used for landing when assessing the required landing: distance prior to landing. Operators
and pilols should consider the following faclors in detennilling the actual landing distance: the
age of the report, meteorological conditions present since the report was issued. type of airplane
or de\"ice used to obtain the report, whether the nurway surface was treated since the report. and
the methods used for that treatment. Operators and pilots are expected to use sound judgment in
detennining the applicability of this infol1nation to their airplane's landing perfol1nance.

(2) Table 1 pro,ides an example of a correlation between braking action reports and
nmway surface conditiolls:

Good Fair;r...fedimll Poor Nil

Wet Packed or Wei Snow Wet ice
Dry Snow Compacted. Slush
« Snow20nun) Standing Water

Ice

Table I. Relationship betwetll brakhlg action nports and runway surface condition
(contamillao' t~.pe)

NOTE: Under txtrtmf'ly cold temperatures, Ihf'se rtlaliollships may be Irss
reliable and braking capabilities may bt bttter 'han rtpreseu'ed. This tault
dotS 1I0t includf' auy information per.aining 10 a runway that has bren
clitmically treated or w!lrl'f' a runway fliclion rllhaucing substance has bet II
applitd.

r. Some ad\.isory landing distance infonllatiollllses a standard air distance of 1000 feet from
50 feet above the mnway threshold to the tOlichdo\\'l.1point. Unfactored dry mnway landing.
distances ill AFMs reflect the distances demonstrated dming certification flig.ht testing. These
wlfactored AFM landing distance data include air distances that vary with airplane weight. but
are also nominally around 1000 feet. A 1000 foot air distance is not consistently achievable in
nonnal flight operations. Additionally, the use of automatic landing systems (autoland) and
other landing guidance systems (e.g., head.up guidance systems) typically result in longer air
distances. Operators are expected to apply adjustments to this air distances to reflect their
specific operations. operational practices. procedures. training. and experience.

g. To ensure that an acceptable landing distance safety margin exists at the time of anival,
the FAA recommends that at least a 15% safety margin be pro'\ided. TIlis safety margin
represents the mininllull distance margin that lIllist exist between the expected actuallandillg
distance at the time of amval and the landing. distance available. considering the meteorological
and nUlway surface couditions, airplane configuration and weight, and the intended use of
airplane grmmd deceleration devices. In oUler words, tlle landing distance available on Ule
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mnway 10 be used for landing must allow a full stop landing. in the actual conditions and
airplane configuration at the time of landing. and at least an additional 15% safety margiu.

b. Operntor compliance can be accomplished by a variety of met1lOds and procedurally
should be accomplished by the method that best suits the operator's current procedures. The
operator's procedures should be clearly articulated in the operations maIlual system for affected
personnel. TIle following list of methods is not all incllLsivc. or an endorsement of any particular
methods. but provided as only some examples of methods of compliance.

Establishment of a minimwll nmway length required Wider the worst case meteorological
and nmway sUlface conditions for operator's total fleet or fleet type that will provide
runway lengths that comply with this guidance.

11le requirements of this paragraph could be considered along with the other applicable
preflight landing distance calculation requirements and the takeoff weight adjusted to
provide for compliance at the time of arrival \U1der the conditions and configurations
factored in the calculation. This infonui\tion, including the conditions/configurations/etc.
used in the calculatioll. would be provided to the Oightcrew as part of the release/dispatch
docwnents. (However, this method may not be sufficient if
conditions/configurations/etc. at the time of arrival are different than those taken into
account in the preflight calcnlations; therefore, the flightcrev.' would need to have access
to the landing perfonnance data applicable to the conditions present upon arrival.

Tab or graphical data accowlting for the applicable variables pro"ided to the flightcrew
and/or dispatcher as appropriate to the operator's procedures.

Electronic Flig.ht Bag equipment that has methods for accolmtillg for the appropriate
variables.

NOTE: Tbt'sf' an only SOIDf'n8lDplf's of IDf'tllods of (,olDpliaIlCf'. Tb(..•.t' an
lDany othf'rs thaI would bf' 8c('f'ptablt".

7. Summ:u"")' of Rf'cormnf'udat1oll.

a. Ttubojet operators have procedures to ensure that a full stop landing, with at least a 15%
safety margin beyond the actual landing distance. can be made on the nUlway to be used, in Ule
conditions existing at the time of arrival. and with the deceleration means and airplane
configuration that will be used. 11lis assessment should take into aCCO\Ultthe meteorological
conditions affecting landing perfonllance (airport pressure altitude. wind velocity, wind
direction. etc.). surface condition of the runway to be used for landing. Ole approach speed,
aiIplane weight and configuratioll. and planned use of airplane gI"O\U1ddeceleration devices. 11le
airborne portion of the actual landing distance (distance from nmway threshold to touchdown
point) should reflect the operator's specific operations. operational practices. procedures.
training. and experience. Operators should have procedures for compliance witlI this guidance,
absent an emergency, after the flig.htcrew makes tillS assessment using the air carner's
procedures, if at least Ule 15% safety margin is not available. the pilot should nol land the
aircraft.
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(1) TIlis assessment does not mean that a specific calculation must be made before every
landing:. In many cases, the before takeoff criteria. with their large safety margins. will be
adequate to ensw-e that there is sufficient landing distance with at least a 15% safety margin at
the time of arrival. Only when the conditions at the destination airport deteriorate while en route
(e.g .. nUlway surface condition, nlllway to be used, ~inds. airplane landing
wcightJconfiguratiol1/speedideceleratioIl devices) or the takeoff was conducted under the
provisions described in paragraph 5 (c) ofthis guidance. would a calculation or other method of
detennining the actual landing distance capability nonnally be needed. The operator should
develop procedures to detennine when such a calculation or other method of detenllining Ihe
expected aCluallallding distance is necessary to ensure thai at least a 15% safety margin will
exist at the time of anival.

(2) Operators may require flight cre",'s 10perfonll this assessment. or may establish other
procedures to conduct this assessment. Whatever method(s) the operator develops. its procedures
should account for all factors upon which Ule preflight plamung was based and the actual
conditions existing at time of arrival.

b. Confinn that the procedures and data used to comply with paragraph 6 (a) above for
actuallallding perfonllance assessments yield results that are at least as conservative as the
manufacturer's approved or advisory infonnation for the associated conditions provided therein.
Although the European contaminated nmway operations requirements are applied differently
than the requirements oflhis guidance. the operator may choose to use data developed for
showing compliance with the European contaminated mnway operating requirements for making
Ulese landing. distance assessments for contaminated nulways at the time of amval.

r. A safety margin of 15% should be added to the actual landing distance and require that the
resulting distance be within the landing distance available of the nmway used for landing. Note
that the FAA considers a 15% margin to be the minimum acceptable safety margin.

d. Ifwet or contaminated nUlway landing distance data are lmavailable. the factors in Table
2 should be applied to the pre-flight plalUling (factored) dry runway landing distances
detennined in accordance with the applicable operating rule (e.g., sections 91.1037. 121.195(b)
or 135.385(b). Table 2 should only apply when 110 such data are available. The factors in Table
2 include the 15% safety margin recommended by this guidance, and are considered to include
an air distance representative of 110nnal operational practices. Therefore. operators do not need
to apply fm1her adjustments to the resulting distances to comply with Ule reconuuelldations of
this guidance.
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AIRCRAFT
Accident RepOit

R\uw,ay Condition Reported Braking Factor to apply to
Action (factored) dry nmway

landin2 distance"
\Vet Runwav, Drv Snow Good 0.9
Packed or Comnacled Snow FairlMediwu 1.2
Wet snow, slush. stalldiu2 water. ice Poor 1.6
Wet ice Nil LandiuQ. is nrohibited

Tablt" 2.. MultipliutloD faclors to apply to tile raC'torf'd dl)' ('ullway landing distau('("s wbt"11
tilt" data for the spt"rifit'd runwa~' ('onditioil u(' uuavailablt" .

TIle factored dry nmway landing distances for llse with Table 2 must be based on landing
within a distance of 60% of the effective leng.th of the nUlway, even for operations where the
preflight plamung (factored) dry nUlway landing distances are based on landing within a distance
oUler than 60% of the effective length of tile nUlway (e.g., certain operations under part 135 and
subpatt K of par t91). To use lUIfactored dry nmway landing distances, first multiply the
lUlfactored dry runway landing distance by 1.667 to get the factored dry nlllway landing. distance
before entering Table 2 above.

l""OTE: Thf'sf' factors asmmt" maximum lDanual braking. autospoilers (if so
t'quiPPf'd). and rf'H'rst' thrust "ill bt' ust"d, For 0pf'rattons "ilhout rt'yel'Sf'
thnlst (01' wUhout cr("dlt fol' tlit' us(" of I'("\"('rse thrusl) (RuHipl)' tlif' results of
Iht' facial's III Tablt' 2 b~' 1.2. These factors cannot be uS{"d to asst'ss landing
dislaUff' requirements \lith autobrakes.

e, TIle landing distance assessment should be accomplished as close to the time of arrival as
practicable, taking into aCCOlUlIworkload considerations dwillg. critical phases of flight, using:
the most up-to-rntle infonnation available at that time, TIle most adverse braking condition,
based on reliable brnking repOlts or nUlway contaminant reports (or expected nlllway surface
conditions ifno repolts are available) for the portion of the nll1way that will be used for the
landing should be used in the actual landing perfonnance assessment. For example, if the runway
surface condition is repOlted as fair to poor, or fair in the middle, but poor at the ends, the
runway surface condition should be assumed to be poor for the assessment of the acnlallanding
distance. (TIlis example assumes the entire ruuway will be used for the landing). If conditions
chang.e between the time that the assessment is made and the time of landing, the flightcrew
should consider whether it would be safer to continue the landing or reassess the landing
distance.

fo TIle operator's tlightcrew and dispatcher training programs should include elements that
provide knowledge in all aspects and asslUnptiolls used in landing distance perfonllance
detenllinations. TIlis training should emphasize the airplane growld deceleration devices,
settings, and piloting methods (e.g., air distance) tlsed in detennining landing distances for each
make, model. and series of airplane. Elements such as braking action reports, airplane
configUl'atioll, optimal stopping perfonuance teclmiques, stopping margin, the effects of excess
speed. delays in acti\Oating deceleration devices, and other pilot perfonnance tec1111iquesshould
be covered. All dispatchers and flightcrew members should be trained on these elements prior to
operatiolls 011contaminated nlliway surfaces. TIlis training should be accomplished in a marmer
consistelll with the operator's methods for conveying similar knowledge to flight operations
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personnel. It may be conducted \;a operations/training bulletins or extended teaming systems. if
applicable 10 the operator's current methods of training.

g. Procedures for obtaining optimal stopping perfonnance on contaminated nmways should
be lncluded in flig.ht training programs. All flight crewmcmbers should be made aware of these
procedures for the make/modeVsenes of airplane they operate. TIils training should be
accomplished in a manner consistent with the operator's methods for conveying similar
knowledge 10 flight operations personneL It may be conducted via operations/training bulletins
or extended learning systems, if applicable to Ule operator's current methods of training. In
addition. if not already included. these procedures should be incorporated into each airplane or
simulator training. clunculwn for initial qualification on the makelmodeVseries airplane. or
differences training as appropriate. All flight crewmembers should have hands on training and
validate proficiency in these procedures during their next flight training event, unless previously
demoll!'>trated with their ClUTentemployer in that make/modeVsenes of airplane.
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