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DEPARTMENTOF TRANSPORTATION that would provide the pilot with experiments,investigatedthe
windshear information in "real time." effectiveness of airborne low-altitude

Federal Aviation Administration The ANPRM and NPRM were actions windshear systems designed to warn
in the FAA's continuing efforts to pilots of the existence of windshears

14 CFR Parts 121 and 135 combat the windshear problem. A full and to assist them in transiting or
[DocketNo. 1911_ Amdt.Nos. 121-199, discussion of studies, Advisory avoiding such shears.
135-27] Circulars, accident/incident data, and • In November 1983, the FAA issued

NTSB recommendations on windshear AC No. 120...41,Criteria For OperationalAirborne Low-AltitudeWlndshear appearedin the preambleto NPRM 79-
Equipmentand TrainingRequirements llA. The following information briefly Approval of Airborne Windshear

summarizes FAA efforts since lffT'J. Alerting and Flight Guidance Systems,
AGENCY:Federal Aviation * In 1975, the National Aeronautics to provide industry with an acceptable
Administration (FAA), DOT. and Space Administartion {NASA), in means of obtaining operational approval
ACTION:Final rule. cooperation with the FAA, instituted the for the use of various airborne

Aviation Safety Reporting System windshear systems on air carrier
SUMMARY:The FAA amends Part 121 to {ASRS}whereby safety-related aircraft.
requireairborne low-altitude windshear incidents involving aircraft operation • In 1983, in response to Public Law
warningandflightguidanceequipment aresubmittedvoluntarilyand treated 97-,369,theFAA contractedwiththe
inairplanesandParts121and135to anonymouslytoidentifysafety NationalAcademy ofSciences{NAS]to
requirewindsheartrainingforflight problems.Windshearisamong the study"thestateofknowledge,
crewmembers.The National problemsidentifiedbyreportssubmittedalternativeapproachesand the
TransportationSafetyBoard underthissystem, consequencesofwindshearalertand
investigationsshowthatlow-altitude * In1977,theFAA conducteda study severeweatherconditionsrelatingto
windshearhasbeenaprimecauseofair ofNTSB reportsonaircraftaccident8 takeoffandlandingclearancesfor
carrieraccidents.Thisruleisexpected andincidentsrelatedtolow-altitude commercialandgeneralaviation
toreducewindshearrelatedaccidents windshearthathadoccurredfrom1964 aircraft."The NAS Report,"Low-
by training pilots in avoidance and through 1975.
escape techniques and by providing a * In May 1977, the FAA amended Part Altitude Windshear and Its Hazard to
low-altitude windshear warning system 121 of the Federal Aviation Regulations Aviation," was published in late 1983.
with flight guidance equipment in (FAR} to require air carriers to adopt an * In 1986, the FAA contracted with a
certain airplanes to increase the margin approved system for obtaining forecasts consortium of aviation specialists from
of safety if windshear is inadvertently and reports of adverse weather The Boeing Company, United Airlines,
encountered, conditions, including low-altitude McDonnell Douglas, Lockheed-
DATES:Effective Date: January 2, 1989. windshear, that could affect the safety California, Aviation Weather
Compliance Dates: 1. Training of flights on the routes to be flown and Associates, and Helliwell, Inc., to
requirements in §§ 121.409,121.419, at airports to be used. produce the Windshear Training Aid
121.424,and 121.427;§§ 135.345 and * The FAA issued Advisory Circular document and windshear training
135.351.January 2, 1991. {AC}No. 00.--50A,Low Level Wind videos. The Windshear Training Aid,

2. Equipment requirements in Shear, to provide guidance in published and distributed to industry by
§ 121.358(a):January 2, 1991,unless recognizing meteorological conditions the FAA, provides guidance on
certificate holder obtains an extension that produce windshear phenomena and developing flight crew windshear
in accordance with § 121.358(b). to recommend certain pilot techniques training curricula.
FORFURTHERINFORMATIONCONTACT:. to minimize the effects of windshear
GaryE.Davis,ProjectDevelopment when encounteredduringtakeoffor InaccordancewithFAA research
Branch{AFS-240],AirTransportation landing. - findingsand theNational
Division,OfficeofFlightStandards, * TheFAA establishedaresearch TransportationSafetyBoard{NTSB}
FederalAviationAdministration,800 anddevelopmentprogramtoexamine recommendationsthatwerebasedon
IndependenceAvenueSW., thehazardsassociatedwithlow-altitudeaccidentinvestigations,theFAA
Washington,DC 20591;Telephone{202} windshear,developsolutionstothe proposedinNPRM 79-11Awindshear
257-8096. windshear problem, and integrate those training and airborne equipment

solutions into the National Airspace requirements as part of a "systems
SUPPLEMENTARYINFORMATION: System. concept"tosolvetheproblemoflow-
Background • At90majorairportswithinthe altitudewindshear.Theconcept

UnitedStates,theFAA installeda includesanimprovedlow-altitude
On June1,1987{52FR 20560},theFAA ground-basedLow-LevelWindshear windshearweatherforecasting

publishedNoticeofProposed AlertSystem{LLWAS}capableof technique,ground-basedwindshear
Rulemaking(NPRM}79--11Aproposing detectingthepresenceofhazardous detectionequipment,airborne
airborne low-altitude windshear windshear in the vicinity of the airport windshear warning and flight guidance.
equipment and training requirements, at the surface. The FAA intends to and improved flight crew training.The NPRMwas preceded by Advance install an additional 20 LLWAS's at
Notice of Proposed Rulemaking airports across the nation. In addition, The FAA has decided after thorough
{PuNPRM]79--11(44FR 25867,May 3, theFAA isworkingonenhancementsto considerationofthecommentsreceived
1979}.TheANPRM invitedpublic theLLWAS andiscooperatingwiththe on theNPRM toproceedwiththe
participationinaddressinglow-altidudeNationalCenterforAtmospheric proposedwindsheartrainingand
windshearinthefollowingways:{1}By Researchonanoperationalevaluation airborneequipmentrequirementswith
placingwindsheardetectionequipment ofaDopplerradarwindshear minormodifications.A detailed
onthegroundandtransmitting forecastingand alertingsystem, discussionofthemajorissuesraisedby
information to the pilot; and (2}by * Before issuing ANPRM 79-11. the commenters and the FAA response to
installing equipment aboard the aircraft FAA, through a series of simulator the comments follows.
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Discussion of Comments airplanes." However. NTSB did "not Therefore, consistent with the NPRM,

Twenty-seven comments were concur with the rationale used to the final rule excludes reciprocating
received on the Notice of Proposed exclude turbine-powered airplanes engine powered and turbopropeller
Rulemaking. The comments were operated under Parts 91,125, and 135 engine powered airplanes in § 121.358
submitted by air carriers, airline and from this equipment requirement." NTSB and does not include any airplanes
pilot associations, manufacturers, stated that it believed that "the absence operated under Parts 91, 125, and 135.
individuals, and the NTSB. Most of accident data to support the need for In addition, the FAA has determined
comments commended the FAA for including these operations may be due that a clarification of "turbopropeller-
taking action to reduce the hazards of to the comparatively smaller population powered airplanes" as used in proposed
windshearencounters.However, ofturbine-poweredairplanesusedin §121.358isneededinthefinalruleand
severalcommentersopposedcertain thoseoperationsand,insomecases,an hasaccordinglyaddedthewords"with
proposedrequirements.Specificissues inabilitytoevaluateaccident variablepitchpropellerswithconstant
thatwereaddressedinthecomments circumstancesbecauseoftheabsenceof speedcontrols."The additionofthese
werethoseon applicability;airborne flightrecorderinformation."The wordsclarifiestheessentialdesign
warningdevices;flightguidance AerospaceIndustriesAssociation{AIA) characteristicofturbopropeller-powered
systems;training:thecompliancedate; alsoobjectedtotheexclusionofturbine-airplaneswhichmakesthemless
andAdvisoryCirculars.Several poweredairplanesoperatedunderPart vulnerabletothehazardsofinadvertent
commentsalsoaddressedthecost/ 135. entranceintowindshearconditions.The
benefit aspects of the proposed rule. A The FAA's Response: Although the FAA considers this addition necessary
few comments recommended entirely table provided in the N'PRM shows a in the event that airplanes are
different approaches to the windshear number of windshear accidents manufactured in the future which may
problem than the one the FAA proposed, involving reciprocating engine powered have some of the characteristics of
Several comments were information on and turbopropeller engine powered turbopropeller-powered airplanes but
airborne low-altitude windshear airplanes, the airplane types involved not variable pitch propellers with
warning and flight guidance systems. All are older airplanes that have been in constant speed controls. Any such future
issues and categories of comments are service for many years and that are airplanes would not be excluded from
discussed below, rapidly being retired from Part 121 the equipment requirements.

operations. As pointed out in the NTSB
Applicability: Equipment comment, reciprocating engine powered Airborne Low-Altitude Windshear

The proposed requirement in § 121.358 airplanes and turbopropeller engine Warnir_ Devices
for low-altitude windshear equipment powered airplanes currently in
applied to any turbine-powered airplane operation have "different performance Sixteen comments specifically
operated under Part 121 except characteristics." The FAA agrees with mentioned the proposed requirements
turbopropeller-powered airplanes. The the NTSB that the performance for airborne warning devices. Ten
FAA assumes that when commenters characteristics of these airplanes favored the requirement, three opposed
referred to "turbine-powered airplanes", generally make them less vulnerable in it, and three opposed certain aspects of
they were using the term as it was the event of inadvertent entrance into the requirement. Opposition to the
defined in proposed § 121.358.The FAA windshear conditions, requirement was primarily directed at
did not propose windshear equipment Turbine-powered airplanes that are the need to retrofit existing airplanes.
requirements for any airplanes operated operated under Parts 91,125, and 135 are Concerns about the requirement for
under Parts 91,125, and 135 because excluded from the equipment airborne warning devices were the
accident history does not justify their requirements for several reasons, following:
inclusion. Presently no accident/incident data * One or more of the predictive

• The Air Line Pilots Association exists to support requiring windshear systems now being developed could be
{ALPA}objected to the exclusion of equipment for these operations. The installed on airplanes and validated for
reciprocatingenginepoweredand FAA recentlyissuedaregulation(see53 farlesscostthanpresentwarning
turbopropellerenginepoweredairplanesFR 26134,July11,1988}whichrequires systems.
fromequipmentrequirementsinPart flightandvoicerecordersincertain * No researchhasbeenconductedto

121.Itstatedthatthetableprovidedin aircraftwheretheyarenotnow required show thatawarningdevicesystem
theNPRM showedthatasizeable when thoseaircraftareoperatedunder wouldaddasignificantmarginofsafety
percentageofthewindshearaccidents Parts91,121,125,and135.Afterthisrule overtraininginwindshearprocedures.
involvedthetypesofairplanesthatthe becomeseffective,theFAA willbeable * Airbornewarningdevicesmay be
proposedruleexcluded.The comment togathermorecompletedataand take counterproductivetotrainingsincethey
alsostatedthatthe1987AnnualReport appropriateaction, may encourageapilottopursuea
by theRegiona]AirlinesAssociation Atthepresenttimeonlyreciprocatingcoursethatbyobservationalonehe
estimatesthatby 199761million enginepoweredand turbopropeller wouldconcludeisdangerous.
passengerswillbe carriedbymembers enginepoweredairplanesarebeing
ofthatAssociation.AccordingtoALPA operatedincommuteroperations • Conditionsotherthanwindshear
theseairlines"traditionallyuse {scheduledoperations)underPart135. may setoffthewarning,causingapilot
reciprocatingengineandturbopropellerOn-demandoperationsunderPart135 toaborta take-offorlanding,thereby
poweredaircraft." andoperationsunderParts91and125 creatingapotentialhazardwherenone
• TheNationalTransportationSafety areconducted withturbine-powered actuallyexists.

Board{NTSB}statedthatthe"exclusion airplanes,buttherearefewerflightsand , Requiringinstallationofwarning
ofreciprocatingengineand theseoperationsareunscheduled devicesmay slowdevelopmentof
turbopropellerengineairplanesfrom operationsandthereforedo nothavethe predictivesystems.
this{equipment}requirementmay be samedegreeofexposuretohazardous • Onlypredictivesystemscan
reasonablebaseduponthedifferent windshearconditiunsasdothe provideapilotwithinformationearly
performancecharacteristicsofthose operationscoveredbythisfinalrule. enoughtoallowescape.
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The FAA's Response: The FAA does the NPRM, the FAA will continue to * Several commenters sta ted that the
not agree with the overall position of foster research programs to design cost to retrofit existing aircraft with
these comments that requiringan better flight guidance and control aids flight guidance systems is
airborne warning device is premature; which will improve a pilot's ability to disproportionate to the safety gain,
that the FAA should wait until avoid an accident in the event of a especially for aircraft that do not now
predictive systems are developed and in windshear encounter. Future FAA have go-around or takeoff flight
themeantimerelysolelyontrainingin actionwillplaceemphasisonfostering guidancefunctionsintheirflightdirector
windshearrecognitionandescape thedevelopmentofpredictive systems.Some ofthesecommenters
procedures.TheFAA estimatesthat technologyforuseinsystemstodetect pointedoutthattheWindshearTraining
airbornewindshearpredictivesystems andavoidinadvertententranceinto Aidstatesthatthemanualtechnique
willnotbeavailableforoperationaluse windshear.TheFAA willcontinue {maximumpowerandestablisha15
foratleastanothertenyears.Inthe pursuinga "systemsconcept"which degreebodyanglepitchontheattitude
meantimetrainingaloneisnotenough, includesanimprovedlow-altitude directorindicator}comeswithin5--10%
Windshearaccidentshavecontinuedto windshearweatherforecasting ofthepotentialperformanceusingflight
occurevenafterwindsheartraininghas technique,ground-basedwindshear guidance.One commenterconcluded
beenincorporatedintomany certificatedetectionequipment,airborne that"thedifferencebetweenmanual{no
holders'trainingprograms.Since windsheardetectionequipment,and guidance}recoveryandoptimal{butnot
windsheartrainingalonecannot improvedpilottraining, practical}guidanceissomethingator

guaranteethata pilot will recognize, Flight Guidance lessthan 5%r'
avoid, or escape windshear conditions, The FAA's Response: The cost/benefit
the addition of an airborne warning Except for the National aspects of the flight guidance system
device will provide flightcrews with an Transportation Safety Board and the Air requirement are discussed fully under
increased margin of safety in Line Pilots Association, virtually all of the economic evaluation portion of this
inadvertent encounters with low- the commenters either opposed or preamble. As more fully explained there,
altitude windshear, expressed some reservations about the the FAA believes that flight guidance

Two systems have already received proposed requirement that the approved systems should be required for turbine-
FAA certification as airborne low- airborne low-altitude windshear powered airplanes operating under Part
altitude windshear warning and flight warning system be equipped "with flight 121. The remaining life span of many
guidance devices on various airplanes, guidance." The overall thrust of the airplanes already operating underPart
In addition, several other manufacturers opposing comments, like the comments 121 is sufficiently long to justify the
have made formalapplication for a opposed to installing warning devices, retrofitting expense of providing low-
Supplemental Type Certificate (STC) for was that the cost of retrofitting present altitude windshear flight guidance in theother systems. Any of these systems aircraft with a flight guidance system far
could provide the flightcrew with outweighed the potential benefits. ATA event of an inadvertent windshearencounter. The Windshear TrainingAid
enough warning and guidance to on behalf of its member airlines asserted {WTA} statement does not refute this
enhancetheprobabilityofsuccessfullythat"theresourcesthatwouldbe conclusion.However,itshouldbe noted
accomplishingthewindshearescape requiredtoinstallguidancesystems thattheconclusionsdrawnintheWTA
procedurefortheparticularsystem, couldbetterbeusedforavoidance
One ofthelow-altitudewindshear systemswhen theybecomeavailable---withrespecttocomparingthe

warningsystemsthathasbeencertifiedan eventualitynottoofarinthefuture, performanceefficiencyofthemanual
andisbeingusedhasprovided accordingtosome," techniquewithflightguidancewere
operational data. This data indicated The FAA's response: The FAA does based on the assumption that, for the
that the warning system provides a not agree that increased safety would be manual technique, the transfer of
significant benefit to the flight crew of achieved in a more cost effective way learning effectiveness from the
the aircraft. This data also indicated by eliminating the flight guidance classroom to the airplane is 100 percent.
that nuisance and false alerts were requirement and waiting for the The conclusion was then drawn that,
found to occur at an acceptably low rate windshear detection systems presently based on the transfer of learning
to maintain flight crew confidence in the in development. As previously stated, assumption, the manual technique
system. (Fordetails see paper titled the FAA does not believe that fully would be effective 90--95percent of the
"Flight Experience with Windshear functional, tested, and reliable time for those few windshears
Detection", by Terry Zweifel presented windshear detection systems are as encountered. The behavior pattern
to the SAE Aerospace Control and close at hand as do several commenters, resulting from windshear training using
Guidance Systems Committee, March9- Nor does the FAA believe that a various media (e.g. classroom
11, 1988}. windshear detection system, if instruction, training devices, cockpit

Because of the seriousness of the developed, would make a windshear procedures trainers, simulators, etc.)
windshear problem, a regulatory flight guidance system unnecessary, may be degraded over time. Thus, in an
proposal to require implementation of While the FAA agrees that windshear actual severe low-altituda windshear
an available low-altitude windshear avoidance is the most desirable solution encounter, an individual pilot*sreaction
warning system that could alleviate the to the windshear problem, 100% using the manual technique most likely
problemshouldnotbedelayed.The avoidancemay neverbeachievableso wouldnotapproachthe90-95%
publicmustbegiventhemaximum thataneffectiveflightguidancesystem potentialdescribedintheWTA.
availableprotectionfromthe may stillbehighlydesirableevenifa * Thereisnogeneralindustry
catastrophicaccidentswhichoperating detectionsystemisdeveloped.The agreementonpresentflightguidance
experiencehasdemonstratedcanoccur, cost/benefitaspectsoftheflight algorithms{thatis,onjustwhat
Therequirementforairbornelow- guidancerequirementarediscussed directionsthepilotshouldbegiven}.

altitude windshear warning systems under the economic evaluation portion The FAA's Response: One hundred
does not mean that the FAA will reduce of this preamble. Specific comments percent agreement on existing
its commitment to other winds.hear regarding the flight guidance algorithms may not exist; however,
equipment development. As stated in requirement are discussed below, software has been developed that is
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adequatetoobtainFAA approval.With horizon.Itmeanstolowerthenosefrom statedthattheproposedflighttraining
flightguidanceprovidedbythis itspresentangle, requirementsdonotapplytoflight
software,apilotwouldhaveabetter * Whiletheflightguidancefunction engineersandthattheFAA probably
changeoftakingactionnecessaryfor providesa smallincreaseinthe intendedthattheyshouldapplytoall
theaircrafttosurvivean inadvertent magnitudeofthewindshearinwhichan cockpitcrewmembers.Another
encounterwithlow-altitudewindshear, aircraftcansuccessfullyoperate,that commenterwas concernedthatthe

• Adaptationandmodificationof increaseonlyoccursatveryhigh reqtfiredwindsheartrainingprogram
olderelectro-mechanicalflightdirector windshearvalues.Therefore,becauseof mighthavetobeaseparateand
systemsmay affecttheintegrityofthe theseriousturbulencewhatwouldbe thereforecostlytrainingprogram.
existingsystems,therebyderogating encountered,thissmallgaincouldeasily TheFAA'sResponse:As proposed,
safety, be offset by the pilot's inability to the tanguage of | 12"1.409{d}requires

The FAA's Ftesponse.. Modification of closely follow the commands being simudator windshear flight training only
older flight director systems should not given, if the airplane is required to be equipped
affect the integrity of those systems. The The FAA's Response: The FAA with low.-a|t/tude windsbear equipment
approvedairbornelow-altitude recognizesthatintheworstcasesof under§12"I.358.Therefore,flighttraining
windshearwarningwithflightguidance severewindshesrescapemay notbe wouldnotberequiredforpilotsflying
systemtobeinstalledmusthavebeen possibleand,dependinouponthecause thoseturbopropellerpoweredairplanes
certificatedinaccordancewiththe ofthewindshearphenomena,flight excludedfromthecoverageof§121.358.
appropriatesectionsofPart25ofthe guidancecommands may notbe Inresponsetothecommentfrom
FAR andmustmeettherespective readablebecauseofsevereturbulence. FlightEngineers'International
airworthinessand operationalapproval However,itispossibletohavesevere Association,theproposedamendments
criteriaaddressedinAC 25-12and AC windshearwithoutsevereturbulence, toPart121includedrequirementsfor
120--41ortheirapprovedequivalent. Furthermore,forthosewindshearsfrom initial,transition,andrecurrentground
Thisapprovalprocesswouldensurethat whichescapeispossible,flightguidance traininginwindshearrecognition,
theintegrityofthosesystemswouldnot providesan additionalmarginofsafety, avoidance,andescapeproceduresfor
becompromised. Betweenthemoderatetoseverelevels pilotsand flightengineers,butproposed

• FAA should not require flight of windshear, flight guidance can requirements for flight training in
guidance systems until it has completed provide a gain in performance, windshear procedures and equipmentits characterization of the windshear
phenomenonwhichisnotscheduledto Training usewereintendedonlyforpilotswho
becompleteduntil1991. Virtuallyallofthecommentsreceived areatthecontrolsoftheairplane.
TheFAA'sResponse:Enoughhas favoredtheproposedtraining Current § 121.425whichcoversflight

beenlearnedaboutthewindshear requirements.A numberofcomments trainingforflightengineersisnotbeing
hazardtopermitthecertificationof addressedspecifictraining amendedby thisrulemaking.Windsbear
severalwindshearsystems.The past requirements,particularlythose groundtrainingin§121.419isapplicable
accidentscenariosarewellunderstood requirementsconcerningsimulatorflighttoallflightcrewmemberswhile
andtherehasbeenanenormousamount training.Allspecificcommentsare windshearflighttraininginsimulators
ofdatageneratedbytheJointAirport summarizedbelow, appliesonlytopilotsoperatingairplanes
WeatherStudies{JAWS}program. * FlightSafetyInternationalstated equippedwithlow-altitudewindshear
Wl-,ilethepotentialhazardswill thathelicopteroperatorsshouldbe equipment.Ifacertificateholderwishes
continuetobestudiedand further excludedfromthetrainingrequirementstoprovideflighttrairtinoinwindshear
defined there is an adequate base of for recovery and escape procedures procedures and equipment for flight
knowledge to design and certificate a because not enough data exists to engineers, it may do so, but the FAA is
_;ght guidance system, develop training in such procedures for not requiring such training.
• "Optimal"flightguidancemay not helicopters. Finally,inresponsetothecomment

bepracticalatthistimesincemany of TheFA.4'sResponse:The FAA agrees concerningwindsheartrainingasa
thepresentsystemsrequirenosedown withthecommenter.The FAA has separateprogram,astheFAA explained
controlinputsveryclosetotheground, decidedtoexcludehelicoptersfromthe inthepreambleoftheproposedrule,the

The FA,4 's tiesponse: Optimal flight escape training requirements because phrase "an approved low-altitude
guidance can only be developed when there are insufficient data on helicopter windshear flight training program" was
there is complete knowledge of the response to windshear encounters, used to refer to the proposed upgraded
characteristics of the air mass in front of Accordingly §§ 135.293(a){7}(ii}and flight training requirements. The phrase
the aircraft. Optimal flight guidance is a 135.345{b)(6}(ii}have been changed to was not tatended to mean that there
timedependentvariablestatewhich includethewords"exceptthat shouldbeaseparatetrainingprogram
mustconsiderarapidlychangingair rotorcraftpilotsarenotrequiredtobe forthosewho mustprovidelow-altitude
mass,aswellasspecialsituations{i.e., trainedinescapingfromlow-altitude windshearflighttraining.Instead,the
altitude,speed,configuration,etc.}.In windshear." . intentionisthattheapprovedlow-
thecertificationprocesstheFAA will • Some commentsshowedconfusion altitudewindshearflishttrainingbe
evaluateallguidancecommands, abouttheintendedmeaningofthe Incorporatedintothecertificateholder's
including nose down commands, for proposed training requirements, approved training program.
appropriateness.Iftheoptimalguidance ContinentalExpresswas concernedthat * The AirTransportAssociation
strategyforaparticularwindshear theproposedruleexcludes {ATA}wouldliketoseedifferent
situationrequiresnosedown control turbopropeller-poweredairplanesin wordln_thanthatpropozedin
inputssoclosetothegroundthatit §121.358fromlow-altitudewindahear §§121.409(d}and121.424(d}which
would cause collision with the ground, equipment requirements without stated that a pilot mast have training
the guidance strategy would be excluding them from the simulator and practice in "at least" and "at least
unacceptableandwouldnotbe windsheartrainingrequirementsin allor'thewindshearescapemaneuvers
certificated. It should be noted that subsequent sections of the rule. Flight and procedures in the operator's
"nose down" does not mean below the Engineers' International Association approved low-altitude windshear flight
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training program. ATA commented that windshear conditions. It is practice in with windshear avionics for the type of
if the FAA's intent was to require that_ the use of proper procedures and windshear equipment the operator will
every pilot receive training in every techniques under the extreme conditions have installed. Thus the operator may
exercise a carrierdevelops, carriers of windshear that must be have difficulty getting simulator time on
might be discouraged from developing accomplished. This can be done safely simulators with the appropriate
multiple exercises, only in a simulator, windshear avionics. Second,

The FAA's Response: One means of To minimize the overall impact of the Continental Airlines stated that the
approval of the windshear training training requirements on simulator time, "escape maneuver should be generic
portion of a certificate holder's planning will be necessary. Part 121 and not dependent on the hardware
approved training program is the certificate holders should plan for the installed in the aircraft or simulators."
Windshear Training Aid developed by downtime necessary to modify The FAA's Response: While the
the FAA and the industry team led by simulators and the increased training responses of most trained pilots to
Boeing. In July, 1987, this material was time, and should anticipate usual windshear are very similar, the
widely distributed to all Part 121 malfunction and maintenance performance of the aircraft and the
operators and to part 135 operators downtime. With proper planning the technical characteristics of the
conducting scheduled operations and training compliance date of two years windshear equipment differ. Therefore,
within the FAA. The FAA intends that after the effective date of the rule a pilot needs to practice in a simulator
the minimumnumber of windshear January 2, 1989 should allow for equipped with the same windshear
escape maneuvers to be performed in an modification of simulators without equipment which will be installed in
approved airplane simulator for d_lays in complying with current airplanes the pilot will fly. This is
approved windshear flight training training requirements. Certificate especially important since pilot
would include at least the maneuvers holders should begin their planning as responses to windshear must be

• and procedures associated with the four soon as this rule is published. They may performed within seconds. Hlot
basic exercises set forth in the have to begin their low-altitude understanding of equipment differences
Windshear Training Aid. These windshear training as early as one year and aircraft performance differences
exercises have the pilot encounter a after the effective date so that they will could be critical.
windshear situation--(1} Before not have to schedule special training for The availability of simulator time on
achieving rotation speed on takeoff; (2) second-in-command pilots whose last simulators with the appropriate
during a rotation on takeoff; {3}during previous recurrent training occurred less windshear avionics is a factor that a
an initial climb shortly after takeoff; and than a year earlier, certificate holder will need to consider
(4}duringa precision approach. Each As a practical matter, most certificate and plan for before installing windshear
certificate holder should develop holders use simulators now to meet the equipment. A certificate holder that is
sufficient variation in the exercises to six-month training and proficiency leasing simulator time will need to
avoid stereotyping in the training, check requirements for a pilot in determine in advance if that simulator

In §§ 121.409(d)and 121.4241d){2)the command. The additional flight training will be updated for the appropriate
phrase "at least" is retained, while "all required in windshear procedures will windshear avionic equipment. Also a
of" has been deleted from add approximately 15 minutes of simulator owner who wants to continue
§ 121.4241d](2}.These changes should simulator time. Approximately 80
make the FAA intent clear, namely that percent of the pilots and copilots who leasing will need to plan for certificateholders' new windshear flight training
each pilot must receive training in the will be subject to the windshear flight requirements. Current rules for
minimum number of windshear escape training requirments have at some time simulator flight training require a
maneuvers and procedures that received some windshear flight training certificate holder to use an approvedconstitute the certificate holder's in simulators. Although certificate
approved low-altitude windshear flight holders will have to revise their simulator for each airplane type, and
training program. The "required" programs to meet the new requirements, most simulators are capable of being
training would not include all the for most pilots and co-pilots actual adjusted to allow training for different
possible exercises that an operator training time will not necessarily be windshear systems. Therefore, the FAA
might develop for its approved low- significantly increased. Since current anticipates that with proper planning
altitude windshear training program, requirements for recurrent training and coordination the industry will be

• While logically most windshear allow for a 30-day grace period (14 CFR able to provide training on a simulator
flight training should be conducted in a 121.401[b]},air carriers will have for each airplane type with the
simulator, some commenters wanted an flexibility in meeting the recurrent appropriate windshear avionics by the
"escape option" in the event that windshear training requirements, compliance date.
simulators were not available for Therefore, with proper planning, the • ATA's comment maintains that
training.They did not think a pilot's simulator windshear flight training mandatory windshear escape training
training should be delayed if windshear requirements should not significantly and current approach-to-stall maneuvers
training in a simulator is temporarily not affect simulator use. required in Part121 may be redundant.
available, if the pilot could substitute ° Proposed § 121.409(d)stated that a Both types of maneuvers involve high
such training in an airplane, at least for certificate holder must use "an approved power, low speed conditions, and once
some of the training requirements, this simulator for each airplane type ..... clear of the windshear, the cleanup
would be of help. Two commenters stated that if this recovery from the windshear escape

The FAA's Response: The FAA means that each simulator must have maneuver is identical to the approach-
believes that windshear flight training the same windshear related avionics as to-stall cleanup recovery.
cannot effectively be given in an the aircraft that operator is using, the The FAA's Response: The FAA does
airplane because the total environment requirement is too restrictive. They state not agree that these are redundant
of a windshear cannot be artificially there are two related problems. One, requirements. While some similarity of
reproduced in an airplane and it would since simulator time is often leased, maneuvers may exist, the situations and
be too dangerous, in addition to being simulators that are now being leased by objectives are different. Windshear
impractical, to search out actual some operators may not be adapted occurs in a highly unstable environment
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while stalls can occur at any time. peak-load project since they would affected airplanes within 4 Fears. Any
Approach-to-stallmaneuversarea likelybelaidoffafterwards, certificateholderthatobtainsa
proficiencyrequirementwhile • To meettheflighttraining compliancedateextensionmustcomply
windshearescapemaneuversand requirements,simulatorswouldhaveto withtheretrofitscheduleandsubmit
proceduresdonothaveaproficiency beupdated,softwarewouldhavetobe statusreportsevew sixmonthsuntil
objectiveoraperformancestandard.In developed,andsimulatorswouldhave completionoftheschedule.
windshearflighttrainingtheobjectiveis considerabledowntime.Considering The groundandflighttraining
topracticewindshearescape how much simulatorsareusedinpilot provisionsoftheFinalrulewilltake
proceduresinarealtimedynamic flighttrainingandrecurrenttrainingand effecttwo yearsaftertheeffectivedate
environment,nottotraintoa testing,thedowntimemightseriously oftherule.To make surethatall

proficiencystandard, interferewithpilottraining.Inaddition, operatorsareawareofthecompliance
• One comrnenter supported a six- at least one commenter questioned dates for the training requirements, the

month recurrent_qndshear ground whether the FAA or industry would be final rule includes new § 121.404 and
training requirement but recommended responsible for development of the revised § 135.10 that state the exact date
only an annual requirement in an windshear software, for compliance.
airplanesimulator.The commenter • TheFAA'sResponse.:Becauseof Forcertificateholderstomeetthe
statedthat"recovery/escapefromalow theimmediacyofthewindshear two-yearcompliancedateforalloftheir
levelwindshearisbasicallya problem,theFAA wantstoensurethat pilots,mostcertificateholderswillwant
mechanicalmaneuver"and that"aslong thereisnounnecessarydelayin tohavethenew windsheartraining
asthepilotremembersand understands providingthetravelingpublicwiththe programapprovedoneyearearlier(i.e.,
theconceptofrecoverytheprobability add/tionalmarginofsafetysoughtby notlaterthanoneyearfromthe
ofsuccessisgreatlyincreased." thesenew requirements.Howeverthe effectivedate}.Inthisway the
Therefore, the commenter maintained FAA mast allow sufficient time for the certificate holder will be able to give
that "twice annually, monthly, or resolution of any technical problems second in command pilots their required
weeklypracticeofrecoverymaneuvers withequipment,forproductionofthe windsheartraining aspartof their
willnotensureonehundredpercent" neededequipment,and installationand regularlyscheduledannualrecurrent
successfulrecovery, Inspectiononaircraft.Probablythe training.Otherwiseacertificateholder
TheFAA'sl_esponse:To clarify,asix- majorlimitingfactor,otherthanpossiblewillhavetoschedulespecialtrainingfor

monthrecurrentsimulatorwindshear technicalproblems,istheavailabilityof second-in-commandpilotswhoselast
flighttrainingrequirementwouldapply enoughtrainedmechanics.The FAA previousrecurrenttrainingoccurredless
onlytoapilotincommand {§121,427{d)recognizesthatevenifitwerepractical thanayearearlier.
and §121.443(c}(1)(iii]and (d)}.A totrainmoremechanicstomeet Inorderforcertificateholderstomeet
secondincommand wouldberequired increaseddemand,thenecessary thiskindoforderlyscheduling,itis
tohaveannualrecurrenttraining trainingtimewouldmake atwo-year
{§12L443{c}[1}).Demonstrationof compliancedateforallairplanes importantthattheybegintheapprova]
proficiencyinescapingwindshearisnot impractical.Therefore,toallowtimeto processassoonaspossiblesothatthey
theobjectiveofthewindshearflight resolveanytechnicalproblemswith willnotbefacedwithlastminute
trainingrequirement.Addingwindshear equipment,forequipmentmanufacture, trainingandschedulingproblems.
simulatorflighttrainingtopilot orderplacement,deliveryand WhiletheFinalruledoesnotcontaina
recurrencyrequirementswillprovidethe installationoftheequipmenLtheFAA is specificcompliancedateforthe
pilotwithpracticeinthecorrect permittingaphasedcompliance necessaryconversionofsimulators,it
proceduresforaneventwhichfroma scheduleforretrofitrequirementsunder canbeseenfromtheabovediscussion
statisticalstandpointwillbe certainconditions.The finalrule thatmostsimulatorswillneedtobe
infrequentlyencountered,buttowhicha {§121.358}requirescompliancebytwo convertedwithinoneyearafterthefinal
pilotispotentiallyexposedatalltimes, yearsaftertheeffectivedateforall ruletakeseffect.
TheFAA believesthatpracticein airborneequipmentrequirementsunless Althoughthefinalruleallowsfor
windshearescapeprocedureswill anoperatorsubmitsandobtains phasedcomplianceforretrofits,the
prepare pilots to respond immediately approval for a retrofit schedule that FAA assumes that planning will begin at
andappropriatelyinan inadvertent showsaphasedcomplianceovera4- thetimeofpublicationoftherule.

windshearencounter, yearperiodfromtheeffectivedate.A AdvisoryCirculars

Effective andComp/a/nceDates requestforextensionofthecompliancedatemustbesubmittednolaterthan18 • Two commenterssuggestedthat
Severalcommenterswho objectedto monthsaftertheeffectivedate.The advisorymaterialbeingdevelopedby

theflightguidanceportionofthe phasedretrofitcomplianceschedule theFAA needstobe seenand
windshearequipmentrequirement appliesonlytoairplaneswhosedateof commentedonbeforetheFAA proceeds
stated that the two-year compliance manufacture was before the effective to final rule. One stated that it was
date was unacceptable for the following date of the rule. For the purpose of this difficult to discuss the proposal without
reasons: section "date of manufacture" means an opportunity to comment in parallel

• It would require too much downtime the date the inspection acceptance on the AC defining criteria for approving
for aircraft within a fleet, records reflect that the airplane is airborne low-altitude windshear

• It would be impossible for complete and meets the FAA Approved equipment. The second comment stated
manufacturers of windshear equipment Type Design Data. At least 50 percent of that the AC should be part of the public
to supply the equipment within a two- such airplanes which are listed on the record and should receive public input.
year period, certificate holder's maintenance The FAA'z response: Before the NPRM
•Therearenotenoughtrained operatimmspecificationsonthedateof was issuedtheFAA developedand

mechanicsand othertechniciansto submissionmustberetrofittedwithin2 issuedAC O0-50A,Low Level
accomplishtherequiredworkwithin yearsaftertheeffectivedate,atleast25 Windshear,AC 120-4LCriteriafor
two years, and it would be impractical percent more of those airplanes within 3 Operational Approval of Airborne
torecruitandtrainpersonsforsucha years,and allofthecertificateholder's WindshearAlertingandFlightGuidance
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Systems, and the Windshear Training be added on the use of airborne weather Information for analysis of benefits was
Aid previously discussed in this radar for thunderstorm and convective obtained from the safety records Of the
preamble. In November 1987, the FAA windshear avoidance. It considers this NTSB and the FAA. The costs
issued AC 25--12, Airworthiness Criteria valuable equipment for weather calculated for these amendments have
for the Approval of Airborne Windshear detection during arrival and departure of been projected over the 16-year period
Warning Systems in Transport Category flights, of 1989 to 2004. This analysis compares
Airplanes. Thus, all of the advisory • One commenter stated that ground these costs to benefits accruing over the
material necessary for manufacturers training in windshear detection and 15-year span of 1990 to 2004. The
and certificate holders to comply with escape maneuvers for Parts 125 and 135 purpose of this is to account for the fact
the requirements of this final rule has pilots was not sufficient and that these that in 1989, the first year after the rule
already been published and by the time pilots should also receive simulator is published, no airplanes equipped with
the rule takes effect will have been training, the required avionics will be in service.
available for a sufficient length of time * TWA objected to the requirement to In 1989, however, impacted entities will
for all interested persons to be familiar have 14 channels of recording incur program and planning start-up
with their contents, capabilities on flight simulators. It costs.

Beyond the Scope of NPtbVl stated that the FAA currently requires 8 In the Notice of Proposed Rulemaking
channels for certification of flight (NPtLM), the FAA invited public

Several comments submitted were simulators and that no benefit would be comments concerning the technical and
beyond the scope of this proposed derived from having the additional operational considerations and
rulemaking. The FAA has considered capabilities. The FAA has not addressed economic impact assumptions as these
these comments as informational and is this comment since there is nothing in apply to flight guidance systems
not responding to them. A summary of this rulemaking that states the number equipment modification and
such comments follows: of channels required in simulators, replacement, the frequency and duration• One comment recommended that
the proposed rule be withdrawn and "in Economic Summary of Part 121 certificate holder's
its place a requirement adopted that all The following is a summary of the windshear simulator flight training, and
transport aircraft eventually be final cost impact and benefit assessment the extent to which Part 135 operators
equipped with an EF1S instrumentation of a regulation to amend Part 121 of the provide instruction to their pi!ots in

procedures to recogniz_e and escape
system." "EFIS" stands for Electronic Federal Aviation Regulations (FAR) to inadvertent encounters with low-
Flight Information System. This is a require that certain turbine-powered altitude windshear. Comments on the
flight instrumentation system and flight airplanes be equipped with an approved
guidance system that simplifies the airborne system that warns a pilot of the proposal were submitted by individuals.
integration of information a pilot presence of hazardous low-altitude foreign and domestic air carriers, air
receives from his flight instruments, windshear conditions and if such carrier and airline pilot associations.

• One comment recommended that all windshear conditions are inadvertently avionics manufacturers, a::d the
Part 121 aircraft should operate at encountered, provides flight guidance National Transportation Safety Board.
reduced weights by limiting the fuel, for a missed approach procedure or an The majority of comments commended
number of passengers, and baggage and escape maneuver. In addition, the rule the FAA for taking action to reduce the
cargo anytime that thunderstorms are requires that all Part 121 operators hazards of windshear encounters. A
predicted for an arrival or departure conduct approved low-altitude number of commenters, however,
area. According to the comment this windshear flight training in a simulator opposed certain proposed requirements
would provide the Part 121 aircraft with which has installed in it windshear and disagreed with economic impact
maneuverability closer to that of Lear equipment needed to conform to the estimates presented in the proposal. The
jets which have had relatively few airplane type being simulated. The rule FAA has evaluated the public comments
windshear accidents, further requires that Part 121 and 135 and made the final determination

• Three comments were received certificate holders' training programs be regarding their impact. The comments
which the FAA determined were required to include training concerning have caused the FAA to revise its
primarily information about predictive flight crewmember recognition of, and analysis and increase compliance costs.
or flight guidance systems that are being escape from, inadvertently encountered A substantial change in the final rule
developed or are currently on the hazardous low-altitude windshear is the provision of a time-phased retrofit
market. One recommended that the final conditions as part of their normal schedule for airborne windshear
rule include a requirement for a ground training, equipment requirements. The final rule
predictive system with a compliance The NTSB has determined that low- requires compliance by 2 years after the
date two years after approval of such a altitude windshear has been the prime effective date of the final rule for all
system, cause or a contributing factor in airborne equipment requirements unless

• One commenter recommended that numerous air carrier accidents in the an operator submits a schedule to show
the FAA require a flight procedure last 20 years. The objective of these phased compliance over a 4-year period
method for transiting windshears based rules, therefore, is to prevent or reduce from the effective date of the rule. Under
primarily on airspeed/groundspeed accidents attributed to inadvertent § 121.358(b) at least 50 percent of a
comparison, encounters with low-altitude windshear, certificate holder's airplanes that were

• NTSB commended the FAA and the The methods and assumptions used to manufactured before the effective date
industry, led by the Boeing Company, prepare the economic impact estimates of the rule must be retrofitted within 2
for development of the Windshear for the various changes to Part 121 have years, at least 25 percent more within 3
Training Aid and stated that it hopes the been developed by the FAA. The years, and the remainder of airplanes
Training Aid will be the foundation for estimates of economic impacts for the affected within 4 years. The final rule
FAA approval of training curricula final rule revisions have been also established that the ground and
implemented by air carriers in constructed from unit cost and other flight training provisions of the rule will
complying with the rule. It recommends data obtained from air carriers, industry take effect two years after the effective
that an additional training requirement trade associations, and manufacturers, date of the rule. The time permitted for
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compliance with the ground and flight impact approximately 2,0percent of the percent effective in reducing future
training requirements will allow active and future captains and first casualty loss. The FAA believes that
certificate holders sufficient time to officers of the 149 Part121 certificate enactment of these amendments will
train flight crews and convert simulators holders affected by the rule. The significantly reduce the number of future
in advance of the compliance date for estimated cost of compliance with the windshear incidents and accidents and
the required airborne windshear initial, transition, and upgrade that benefits will exceed costs.
warning and flight guidance equipment, windshear flight simulator training This regulatory evaluation focused on
The FAA believes that the time allowed requirements of § 121.424 would be $13.4 the rulemaking it supported. There are
for training and equipment installation million in 1987dollars and $7.1 million other programs which are also designed
and modification will reduce costs and when discounted at 10 percent over the to reduce the risk of windshear
facilitate compliance. 15-year span between 1989 and 20O4. accidents. These other programs are

The FAA finds that with the exception The estimated cost of requiring the justified part/ally by benefits included in
of new § 121.358and the amendments to affected captains and first officers to this analysis, and additional benefits
§§ 121.407,121.409, 121.424, and 121.427, undergo windshear simulator flight over and above those necessary to
the amendments affecting Part 121 training pursuant to the recurrent justify the rulemaldng. FAA does not
operators will have a negligible cost or training requirements specified in believe this rulemaking would eliminate
no cost impact. The FAA has also § 121.427 would be $33.8 million in 1087 or reduce the need for other programs
determined the cost of compliance with dollars and $15.2 million at a present such as terminal Doppler weather radar
the upgraded testing and training worth discount rate of 10 percent over and Low-Level Wind Shear Alert
requirements of the amendments to the same time per/od. Systems.
§§ 135.293,135.345, and 135.351 to be This analysis indicates that the total
minimal, cost of compliance with the equipment Regulatory Flexibility Determination

New § 121.358and the amendments acquisition, installation, maintenance The Regulatory Flexibility Act of 1980
§ § 121.407,121.424, and 121.427 have and flight training requirements requires a review of rules to assess their
been analyzed independently. For the contained in this rule is estimated to impact on small business. The required
purpose of this evaluation, however, the have a present value of $246.5 million Part 121 amendments will have a
costs associated with these revisions over the 16 year-period of 1989 to 2O04. significant economic impact on ahave been aggregated. The reason is To estimate the benefits for the substantial number of small entities.
that these amendments are inextricably NPRM, the FAA examined the safety However, the FAA finds that there are
related and share the common objective record of Part 121 air carriers for the 15- no viable alternatives for small air
of improving the skills of pilots in year period between 1971 and 1985. At carriers to adopt that would reduce the
recognizing and escaping from the time, this review indicated that 15 cost of compliance yet achieve the levelinadvertently encountered low-altitude accidents attributed to windshear
windshear conditions, phenomena occurred during this period, of protection sought by this rulemaking.

New § 121.358will have an economic A more recent review, however, reveals The amendments to part 135 have been
impact on the approximate 3,800 that two more accidents attributed to determined to impose only minimal
airplanes expected to be in service in windshear have been added to the costs. Therefore, Part 135 certificate
1990 and 3.200 airplanes expected to be safety record by the NTSB for the same holders would not incur a significant
manufactured between 1991 and 2004 15-year period in question. Accordingly, economic impact as a result of these
because they would be required to be the losses associated with the 17 amendments.
equippedwithanFAA-approvedsystem accidentsarethebasisforthebenefits InternationalTradeImpactStatement
providingairbornewindshearwarning ofthisrule.Moreover,theanalysishas Theseamendmentswillhavelittleor
andflightguidance.The estimatedcost beenadvancedtoreflectthemore
ofthisamendmentis$372.2millionin recent15-yearperiodof1972to1986. no impactontradeopportunitiesof
1987dollarsand$218.5millionata To arriveatalossrateindicativeof UnitedStatesfirmsdoingbusiness
presentworthdiscountrateof10 thecostoftheseaccidents,thetotal overseasorforforeignfirmsdoing
percentoverthe1S-yearperiodof1969 financiallossoftheseaccidentswas businessintheUnitedStates.These
to2004. dividedintothetotalnumberofturbine- amendmentsapplyonlytoPart121and
The amendmentto§121.407would poweredairplaneaircarrieroperations Part135certificateholdersand assign

requirethataircarriersinstallapproved forthesame 15-yearperiodof1972to responsibilityfortheprovisionofthe
windshearaerodynamicdataprograms 1986.Thiscalculationestablishedaloss requiredequipmentandwindshear
in their flight simulators. The estimated rate of $4.34 per turbine-powered air training programs specified in the rule to
cost of modifying the 150 flight carrier operation over the lS-year period the operating certificate holder. Because
simulators currently in use by Part121 of 1972 to 1986. Similarly, to estimate the most Part 121 and Part 135 certificate
certificate holders is $6.2 million in 1987 future accident prevention value of this holders compete domestically for
dollars, rule, the established loss rate was passenger and cargo revenues with

The cost per hour of additional multiplied by the number of operations other U.S. operators, this rule will not
simulator utilization has been estimated forecast for the 15 years from 1990 to cause a competitive fare disadvantage
under § 121.409 and added to the time 2004. This calculation reveals that the for U.S. carriers.

captains and first officers would spend estimated potential discounted benefit Federalism Implications
in a flight simulator to comply with the associated with the prevention of
windshear simulator flight training casualty loss in accidents attributed to The regulations herein would not have
requirements of §§ 121.424and 121.427. windshear to be $451.8 million, substantial direct effects on the states,

The FAA has determined that The FAA has been unable to on the relationship between the
approximately 80 percent of the affected quantitatively estimate the accident National government and the states, or
certificate holders already provide the prevention effectiveness of these on the distribution of power and
windshear flight training required by amendments. The total discounted cost responsibilities among the various levels
§ § 121.424and 121.427. Therefore, the of compliance of these amendments can of government. Thus, in accordance with
amendments to these sections would be fully recovered if the rule is only 55 Executive Order 12612, it is determined
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thattheseregulationsdo nothave §121.3S8Low-_Rude_Im_bex Wstam §_t.404 _ tm_ Comptt_mce
federalism irnp[icatinns requiringthe equiprmmtrequirements, dates.
preparation ofa FederaIism (a} Except aa wervided in pmagraph After }anue_ 2,1991, no certificate
Assessment. {b}ofthisse,_ml,grim,Janna_2,19ffL holdermay useapersonasa flight
papenvorkReducfi_ Act Ap_ nopersonmay opem_ • fw_ne- crewrm_mbe_unlessthat personhas

poweredairplmmunlessit is equipped completed--
The recordkeeping and reporting with an apwoved system pcovidi_ (a}Windshear ground training in

requirementscontainedinthisRna!rule airbornewindsdbearw&rnil__ f_i_t _rdance withi121.419ofthispart.
(§121.358)havebeensubmittedtothe guidance. Forthepm'po_ofthi_ {b)Windshearflighttraining,ifOffice of Management and Budge! for applicable, in accordance with
review since these provisions were not section, "tm'bine-powered airphme'" § § 121.409. 121.424, aru-)121.427of this
includedinthenoticeofproposed includes,e.g.,tin'boron-,turbo_,t-,
rulemaking.Commentson these propfan-,andul4za-highbypassfan- Imfc4.By amendir_§121.407byaddinga
requirementsshouldbesubmittedtothe poweredairplanes.The definition new paragraph(c0toreadasfollows:
OfficeofInformationandReguhtow specificallyexcludesturbopropelhr-
Affairs(OMB},New ExecutiveOffice poweredai_anes_th variablepitch §121.407Tm_g pro_'_ Approvalo|
Building,Room 3001,Washington,DC propellerswithcontainspeed ccatxol,_ airplane:Imulatocsandothertraining
2050&Attention:.FAA Desk Officer (b) A c_rti_K?,atehokle2"may obtsin aD devices,• • t t

{Telephone202--395--7340].A copy extensio_ofthe coml_e_e date in
shouldbesubmittedtotheFAA dor._eL paragraph{a}ofthissec,_kmfar {d}An alrphnesimulatorapproved

airplanesrmmofacturedbeforeJanuary underthissectionmustbeusedinstead
Conclusion 2,1909i_itobtainsFAA approvald • oftheairplanetosatisfythepilotflight
The FAA hasdeterminedthatthis retrofitschedule.FortimImrpe_sof trainin8requirementsprescribedinthe

amendmentisnotmawr under thissectiem,amairp_r_isconsidered certificateholder'sapprovedlow-
Executive Order 12291 but that it is mamff_ on the date the insp_ altitude windshear flight training
significant trader t_ [_pertmer_ of acceptance records reflect that the program set forth in § 121.409[d}of thispart.
TransportationRegulatoryI_iciesand airplaneisco_ple_eandmeetstheFAA 5.By amending§121.409by addinga
Procedures{44FR 11094,F_ 2_, ApprovedTypeDesertData.To obtain new paragraph{d}toreadasfollow_
1979).Forthere,sonsdiscussedabove, approvalofaretrofitscheduleand show
it alsohas beendetsrmmed that Lhe continued compliancew_ththat §1_.409 Tr_dningcomes usir_airplane
amendmentstoPartI_ wiffhavea schedule,acertificateholdermustdo simulatomandothertra_tngdev_u.
significanteconomicimpacton a
substantialnumber ofsmallentities,but thefollowing: .....
thattheamendmems toPart135willno_ {1)Submitarequestforapprovalof& (d)Eachcertificateholderrequiredto
haveasignificante_onom_ impacto_a retroRtschedulebyJtme1,199otothe complywith§121.358ofthispartmust
substantia! number of sma}l amities. Flight Standards Division Manager in use an approved simulator for each

the region of the certificate hotdin2 airplane type in each of its pilot training
Listof Subjects district oW_ce Final approval will be courses that provides training in at least
14 CFR Part 121 granted by the Director of Flight the procedures and maneuvers set forthin the certificate holder's approved low-

Air carriers, Air transportation, Standards _AFS--1). altitude windshear flight trzinir_

Aviationsafety,Common carriers, {2)Show,forthoseairph_essub_-_ program.The approvedlow-altitude
Safety, Transportation, Wi_laha_. to this sectkm that are listed in the windshear flight training, if applicable.

certificateholder'smaintenm_--e musthe includedineachoithepilot
14 C[7_Part 135 operations specifications on the date flight training courses prescribed in

Air carriers, Air taxi, Air that the request for extension is §§ 121.409{h},121.418,121.424, and
transportation. Aviation safety, Safety, submitted, that at least 50_ of those 12.l.427of this parL
Windshear. airplanes manufactured before [anu_xy 6. By amending § 121.419by revisinF

2,1989willbeequippedbyJanuary7., paragraph{a)(2}{vi)to readasfollows:
TheRule lggl. at ]Past25%more of those

Accordingly, theFederalAviation airplanesby January2,1992,am1all of §121.419 Pilolsand_ght engineers:
Administration ameudaParts12.land the certificate holder's airphnes InffiM,wansltlon_andupgrade groundtra_
135 of the Federal Aviation R_tions required to be equipped in accordance
(14 CFRParts121and135_asfollow_ withthissectionby]mmary4,}99_ (a} ***Cz)* *"
PART 121--CERTIlrlCATIONAND (3) Complywith its retrofitK:bedu_ (vi}Proceduresfor_
OPERATIONS:.DOMESTIC,FLAG,AND and submitstatusreportsr.m_tai_8 {A} Recognizingand avoidingsevere
SUPPLEMENTALAIR CARRIERSAND infonn&tivn acceptableto the weather situations;
COMMERCIALOPERATORSOF Admin_trator. Theinitial reportmastbe (13]Escap_n8from severe weather
LARGEAIRCRAFT submitted by ]an_r_ 2, I9_1, am_ situation& in caseo_inadvertent

subsequent repor_ must be submitted encounters, including l_w-altitude
1. The authority citation for Part 12I every s_x meetbs thereeftev urrti} windshear, and

continuesto nmd as_o_s: completionofthescheth_ The reports {C}Operatinginornear
Authority:. 49U.S.C_554(a], 1355.Z35_. must be submitted to the FAA Hight thunderstorms (includir_ best

1357.1401,1421-1430,1472,1485,and1.50__ StandardsD_ Of_e chargedwith penetratingaltitudes},turbulentair
U.&C _oe{8}{Re,d_,d,Pub.L._--@_,_j, theoverallinspectionofthzcertificate{includingclearairturhulence},icing,
_2,_983}. holder'soperations, haft,and otherpotentiallyhazardous
7..By addinganew §I_.,_ toreadas 3.BI_addinga ue_ § 121.4_t toread meteorologicalcor_tions;

fo_Iows: as foRows: .....

000076E9-10



f

• i _ Federal Register / Vol. 53, No. 187 / Tuesday, September 27, 1988 / Rules and Regulations 37697
J

7, By amending § 121.424 by revising procedures set forth in the certificate PART 13$-..AIR TAXIOPERATORS
paragraphs(a},{b],and{d)toreadas holder'sapprovedlow-altitude AND COMMERCIAL OPERATORS
follows: windshearflighttrainingprogramand

flighttraininginmaneuversand 11.TheauthoritycitationforPart135
§ 121.424Pilots:Initial,transltion,and proceduressetforthinAppendixFto continuestoreadasfollows:
upgradeflighttraining, this part, or in a flight training program Authority:49U.S.C.1354{a),1355[a},1421
(a)Initial,transition,andupgrade approvedby theAdministrator,except through1431,and1502;49U.S.C.106(g)

trainingforpilotsmustincludeflight asfollows-- {RevisedPub.L 97--449,January12,1983}.
trainingand practiceinthemaneuvers
andproceduressetforthinthe * * * * * 12.By revising§135.10toreadas
certificateholder'sapprovedlow- 9.By amending§121.433byrevising follows:
altitudewindshearflighttraining paragraph{c)(2}andaddinganew § 135.10 Compliancedatesforcertain
program and in Appendix E to this part, paragraph (e} to read as follows: rules.
as applicable.

(b} The maneuvers and procedures § 121.433 Training require. After January 2, 1991, no certificate
required by paragraph {a) of this section ..... holder may use a person as a flight

crewmemberunlessthat personhas
mustbeperformedinflightexcept-- (c)* * * completedthewindshearground
{1}Thatwindshearmaneuversand {2)Forpilots,aproficiencycheckas trainingrequiredby §§135.3451b){6}and

proceduresmustbeperformedina providedin§121.441ofthispartmay be 135.351{b}{2}ofthispart.
simulatorinwhichthemaneuversand substitutedfortherecurrentflight 13.By amending§135.293byrevising

. proceduresarespecificallyauthorizedto trainingrequiredbythisparagraphand paragraph{a}{7)toreadasfollows:
_' beaccomplished;and theapprovedsimulatorcourseof
:_ (2)To the extent that certain other training under § 121.409(b)of this part §135.293 Initialandrecurrentpilottesting
, maneu_'ersandproceduresmay be may be substitutedforalternateperiods requirements.
l performed in an airplane simulator, an of recurrent flight training required in * * *i {a}
:_ appropriatetrainingdevice,ora static thatairplane,exceptasprovidedin (7}Proceduresfor--

airplaneaspermittedinAppendixE to paragraphs{d)and(e}ofthissection.
;" thispart. {i}Recognizingand avoidingsevere
' , , . . . * * * * * weathersituations;

{d)Ifthecertificateholder'sapproved (e)Notwithstandingparagraphs(c}(2} (it}Escapingfromsevereweather

i trainingprogramincludesacourseof and (d}ofthissection,aproficiency situations,incaseofinadvertenttrainingutilizinganairplanesimulator checkasprovidedin§121.441ofthis encounters,includinglow-altitude
part may not be substituted for training windshear (except that rotorcraft pilotsunder§121.409{c}and{d}ofthispart,

each pilot must successfully complete--- in those maneuvers and procedures set are not required to be tested on escaping
(1}Withrespectto§121.409(c}ofthis forthinacertificateholder'sapproved fromlow-altitudewindshear};and

_i part-- low-altitudewindshearflighttraining {iii}Operatinginornear
I (i) Training and practice in the program when that program is included thunderstorms (including best
, simulator in at least all of the in a recurrent flight training course as penetrating altitudes), turbulent air

maneuvers and procedures set forth in required by § 121,409(d} of this part. (including clear air turbulence), icing,

ii AppendixE tothispartforinitialflight 10.By amendingPart121,AppendixE hail,and otherpotentiallyhazardous
trainingthatarecapableofbeing by revisingthefirst/i_aragraphtoreadas meteorologicalconditions;and

_, performed in an airplane simulator follows: * * * * *
withoutavisualsystem;and 14.By amending§135.345by revising

i the airplane to the level of proficiency of Requirements
(it} A flight check in the simulator or Appendix E--Flight Trni.;ng paragraph (b}(6) to read as follows:

! apilotincommand orsecondin The maneuversandprocedures §135.345 Pilots:initial,tramfltion,and
command,asapplicable,inatleastthe requiredby §121.424ofthispartfor Ul_reda ground training.• * * * *

maneuversandproceduressetforthin pilotinitial,transition,and upgrade
Appendix F to this part that are capable flight training are set forth in the (b} * * *

r of being performed in an airplane certificate holder's approved low- (6}Procedures for---
*, simulator without a visual system, altitude windshear flight training (i} Recognizing and avoiding severe

I_ (2)Withrespectto§121.409(d)of this programandinthisappendixandmust weathersituations;part,trainingandpracticeinatleastthe beperformedinflightexceptthat (it}Escapingfromsevereweather

i maneuversandproceduressetforthin windshearmaneuversand procedures situations,incaseofinadvertent: thecertificateholder'sapprovedlow- mustbeperformedinan airplane encounters,includinglow-altitude
_ altitude windshear flight training simulator in which the maneuvers and windshear (except that rotorcraft pilots
! program that are capable of being procedures are specifically authorized to are not required to be trained in

i performed in an airplane simulator in be accomplished and except to the escaping from low-altitude windshear);• which the maneuvers and procedures extent that certain other maneuvers and and
t arespecificallyauthorized, proceduresmay be performedinan (iii}Operatinginornear
• 8. By amending § 121.427by revising airplane simulator with a visual system thunderstorms (including best
i, the introductory text of paragraph (d)(1) (visual simulator), an airplane simulator penetrating altitudes), turbulent air

to read as follows: without a visual system {nonvisual (including clear air turbulence}, icing,
,, § 121.427 Recurrenttraining, simulator), a training device, ora static hail, and other potentially hazardous
i • .... airplaneasindicatedbytheappropriatemeteorologicalconditions;

(d) * * * symbol in the respective column .....
(1}For pilots, flight training in an opposite the maneuver or procedure. 15. By amending § 135.351 by revising

: approved simulator in maneuvers and ..... paragraph (b}(2) to read as follows:

000076E9-11
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§13S.3S1Recurrenttraining.
* • • • "o

{b}" " "
[2}Instructionu necessaryinthe

subjectsrequiredforinitialground
trainingby thissubpart,asappropriate,
includinglow-altitudewindshear
trainln_ as p_bed in § I35.345 of this
part and emergency training.
@ * /f t #

Issued inWashington.DC,on September
22,1988.
T.AllanMcArtor,
Adtm'nistrotor.
[FiRDoc.aa-_ Filed_Y.2-_4:58I_]
BIllING CODE 4ttO,._%-m
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Corrections
i '_ Vol. 53,No. 199

Friday, October14, 1988

DEPARTMENTOF TRANSPORTATION

Federal Aviation Administration

14 CFRParts 121 and 135

[DocketNo.19110;,AmdLNos.121-199,
135-27]

Airborne Low-AltitudeWindshear
Equipmentand Training Requirements

Correction

• In rule document88-2.2088beginning
on pase 37688 in the issue of Tuesday,
September 27,1988, make the following
"corrections:

'\1. On pase 37693, in the first column,
in the second complete paragraph, in the
fifth line, "§ lzl.443{c)(1)(iii)" should
read "§ 121.433(c)(1|(iii}",andin the
eishth line, "§ 121.443(c)(1)" should read
"§ 121.433[c)[1)".

COOE1S05-01-0
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