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3. CONCLUSIONS

3.1 Findings
1. TI,e pilots were properly certificated and qualified under Federal regulations. No

evidence indicated any Inedical or behavioral conditions that Illight have ad.versely
afieeted their perfonnance during the accident flight. TI,ere was no evidence of flight
crew fatigue.

2. TIle accident airplane was properly rcrlificalcd and ,,"as equipped, lllainlained, and
dispatched in accordance with industry practices.

3. No evidence indicated <lny failure of tile airpl<lne's po\verplanfs, structures, or syslellls
that would have affected the aillliane's pedollllance during the accident landing.

4. TIle pilots had adequate initial and updated Illcteorological infonnation throughout
the night.

5. Olicago l\-1idway International AillJort persOlulellllonitored runway conditions and
provided appropriate snow reIlloval service 011the night of the accident.

6. TIleChicago l'vtidway International Airport air traffic control tovler controller did not
follow Federal Aviation Administration guidance when he did not provide all of the
required braking action report infonnation.

7. Because the pilots did not use the 1110reclitical braking action tenn (poor) during their
anival landing distance aSSeSSll\ent (which, c01l\bined with the associated taih\'ind
linutatioll, would have required theII\ to divert), they were not in COlllpli<ll\cewith
Southwest Airlines' policies.

8. If the pilots had been presented \vith stopping margins associated \\'ith the input winds
or had known that the stopping margins calculated by the on board performance
COIl\puter for the 737-700 already assullIt"d credit for the use of thrust reversers, the
pilots may have elected to divert.

9. UBoeing's rE..'Collunended airplane perfol1l\ance data ,,,,,ereused in Southwest Airlines'
on hOilrd pcrfonnance cOlnputer calculations, the resulting negative stopping lllilrgins
101' even fair braking action conditions would. have required the pilots to divert.

10. PreSt'ntation of the on board perforu1ance cOlnputer assuluptions upon \.vhich landing
distance calculations arc based is CIitical to a pilot's decision 10 land.

11. Southwest Airlines did not provide its pilots with electr and consistent guidance
and training regarding COIl\pany policies and procedures in several areas, including
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interpretation of braking action repOlts and the assluuptions affecting landing distance
aSSCSStnents.

12. TIle pilots would have been able to slop the ai'1,lane on the nmway if they had
cotlltnanrled IttaXunUtll reverse thrust protllptly after touchdown and tllaintained
maxiUUUll reverse thrust to a full stop.

13. TIle pilots' delay in deploying the thrust reversers CalUlot be attributed to Inechanical
or physical difficulties.

14. TIle pilols' first use of the airplane's autobrake system during a challengillg landing
silualion led to the pilots' distraction fromlhe otheIv:ise routine lask of deploying the
thrust reversers prolllptly after touchdo\.vn. Had Southwest Airlines iInplctnentcd an
autobrake falluliarization period in advance, such a period would have allo\ved pilots
to become comfortable with the changed sequence of landing tasks.

15. TIle iInplententation of procedures requiring thrust reverser status confinnation
illunediately after touchdov.'n Inay prevent pilots frollt inadvertent failure to deploy
the tltl'ust reversers after touchdo\\'n.

16. Because landing conditions may change dUling a !light, pretlightlanding assessments
alone uta)' not be sufficient to ensure safe stopping tnargins at the tittle of arrival; ani val
landing distance aSS('SSlnents would provide pilots \vHh Inore accurate inlonnation
regardiIlg tile safety of landings under anival COIUtitiOilS.

17, Although landing distanceassesslltents inCOI1)orating a landing distance safety nmrgin
are (lOtrequin~lt by regulatiOll, tlley are cIitical to safe operatioll 01 h'ansporl-t:ategory
aiq1lanes 011contautinated runways.

18. Guidance on braking action and. conl.uninant type and. depth reports would assist
pilots, air traffic control, operator dispatch, and aiIvort operations personnel in
Ininilnizing the subjectivity and standardization shortcOlnings of such reports.

19. Using the 1110Stconservative intell'retation of runway braking action or surface
condition reports frOBt Inixed or conflicting reports (for exatnple, a fair-to-poor
braking action report or a pilot braking action report that conflicts with a nlnv.'ay
friction IlleasureInent) would increase the landing safety Illal'gin.

20. An adequatc safcty l11arginwould alxount for operational variatiOlls and uncertainties
wilell factored illtO dn:ivallaillting distatKe assesslnetlts,

21. Establislunent of a tneans of correlating the aUl'lane' 5 brakulg ability with the tlmway
surface condition would provide a IHore accurate aSSCSSlncntof the ail1,lallC'S basic
laillting perfonnance capability.

22. Developmenl of all operaliollally feasible, ai'l,lane-based, ai'l,lalle bI'akiIlg ability I
runway surfac(' condition tlleaSUrCInent and COilltlUtnication systenl would. provide
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high value infonnaHon to subsequent landing aill-Jla.nes; the benefits of such a systeln
duting inc1cluent weather would likely nIcet or exceed all existing nUlway surface
condition reporting systeIlls, with no resultant interruption to traffic oper.ltiolls.

23. TIle absence of an engineeling IIlateIials arresting systeul (El\1AS) installation in the
liInited o\'en:1.1narea for nunvay 31C conltibuted to the severity of the accident; even
a nonstandard EMAS installation wOllld have safely stopped the aiq,lane before it left
airport property.

3.2 Probable Cause
The National Transportation Safety Board det"llni",'s that the probabl" calis" of

this accident was the pilots' failure to lise available reverse thrust in a hIllely Inanner
to safely slow or stop the airplane alter landing, which resulted in a nUl\\'<ty overnill.
This failure ocCluwd because the pilots' first exp"rience and lack of familiality with
the airplane's autobrake systeIll distracted them frOin tlu'1.lstreverser usage during the
challen{\jng landing.

Contributing to the accident were South\\'est Airlines' 1) failure to provide its
pilots with clear and consistent guidancc and training regarding cOlnprmy policies and
procedures r"iat"d to arrival landing distance calClllations; 2) progranunin{\ and design
of its on board pedonnance COIllputer, which did not present inherent assuInpliolls in the
prograrn criticaIlo pilot decision-lIlaking; 3) plan to iUlplelllcnt new autobl'ake procedures
,vilhont a fatniliatization petiod; and 4) failure to include a Inargin of safety in the arTival
assesstuenl to account for operationall1llcertainties. Also cOllttibllting to the accident was
the pilots' failure to divert to a.nother flirporl given reports that included poor braking
actions and a tail\\'ind cOIllponent greater than 5 knots. Contributing to the seveIity of the
accident was the absence of an engineering luale-rials an.esting sysleul. which was needed
because of the lintited nunvay safety areil beyond the dep<uture end of runway 31C.
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