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On March 2,1994, about 175946 eastem stmclard time, --tal D a B& 795, a ~ c ~ o n n e ~  b g l a s  m 2 ,  = @ w o n  N18835, swained 
substantial damage when *& captain rejected ?he takeoff from runway 13 ztf: 
LaGuwdia Airport, Flushing, New Yo& The airplane continued beyond the takeoff 
end of R-mway 13 and came to rest on the main gear wheels with ';he nose pitched 
domward, so that the fuselage was balamxd on top of a dike. The mderside of the 
nose lay on a tidal mnc! flat of Flushing Bay- There were 110 passengers, 2 
flightcrew members and 4 flight attendants abed the &plane. There were no 
fatalities, and BO serious injuries were ~prted. There were 29 minor injmies to 
passengers, all of which were sustained during the evacuation, and 1 minor injury to 
a flightcrew member. There w-as no postcrash fire. 

b 
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NATIONAL TBANSPORTATION SAFXTY BOARD 
WASHINGTQN, D.C. 20594 

AIRCRAFT ACCIDENT REPORT 

1, FACTUAL INFORMATION 

1.1 History of Right 

On March 2, 1994, about 175946 eastern standard time (est),l 
Continental Airiines flight 795 {COA flight 793, a McDomell Douglas MD-82, 
registration N18835, sustained substantial damage when the captain Eje&& the 
takeoff from runway 13 at LaGuardia Airport (LGA), Flushing, New Yo&. The 
aiqrane confirmed beyod +k takeoff end of runway 13 and came to res: on the 
nx& gear wheels with the nose pitched downward, so that &e fuselage was ' balanced on top of a dike? The u n d e r s i d e  of the nose lay on a tidal mud flat of 
F l u h g  Bay. mere were 110 passengers, 2 Rightcrew members and 4 flight 
attendants abow &e airplane. There were no fatalities, and no serious m ~ e s  
were reporte& "bere were 29 minor mwes to passengers, all of which were 
sus*;tined during the evacuation, and 1 minor injury to a fightcrew member. There 
was no postcrash fire. 

Flight 795 was the return leg or' 3. scheduled hip for both the captain 
and first officer. Both of &ern were based m Denver, Colorado. The trip was from 
Denver Stapleton International Airport PEN) t9 E A ,  with a retum flight to DEN. 
The Ieg fhm DEN departed at 1030 mountain sta&ard time (mst) and arrived at 
LGA at 1639. The turnaround time at LGA was approximately 44 mimes. 
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Prior to &parting the gate, the first offiax p e d o d  a prefligh: walk- 
around and n d  no prcblems with the airplane, except that it needed ts be deice& 
T k  ~ W C  who performed the clear ice inspection said that the captain came to 
the COA maintenance area at LGA to pzrsonally iqes t  deicing. According to au 
aircrafl logbook entry- deicjng began at 1712 a d  ended a1 1724. Aithough he did 
not observe the entire deickghti-icing process, a medmic performed a tactile 
irnspection of both wings a& signed off the procehkne as mmpkte in the airplane's 
logbook The mechanic characterized the ramp surfaces as 'asslushy." 

Persexme1 who performed the deicing of flight 795 stated that, prior to 
engine start, they found light snow on the airplane, The maw was easily mved 
during the deicing process using glycdfwater ("&e I) fluid. 9ne of the &icing 
personnel said that it was sot snowing heavily when the &icing was completed, but 
that the snowfitll began to hcrease when flight 795 was taxiing out. The fluid 
applications truck driver stated that snow did not appear to be adhering to the 
airplane's surfaces. 

After deicing was completed, the pilots started the kft engine and 
began preparations to taxi for takeoff. The airplane's cockpit voice rec0rde.r (CYR) 
recorded the first officer's ail to LGA Ground eOntrrl for taxi at 1731$6.3 (See 
a3penllix B for CVR tmscript). At 1753320, the captain asked the first officer, 
"why don't you go have a .look," at the wings for evidence of icing. Between 
1753:35 and 175442, the Fat officer was in the cabm He examined the wings by 
shining a &&light through cabin windows. Wen he ~tumed to the cockpit, the 
first officer stated to the q'd, 'zooks okay to me." 

At 175652, dae first offcer started the right engine and recited 
checklist iterns for "After engine starkd." LGA Tower cleared the flight to "...taxi 
into position and hold," on takeoff runway 13 at 1757:OZ 

The fligbtmw stated that the taxiways were slippery. G b r  flights 
amented on p m d  control fmpency regarding braking action and snowy 
conditions. ,Pilots of airplanes that departed LGA appmximately 1/2 hour prior to 
fig& 795 taking off were interviewed. All of them characterized the runways and 
taxiways as having residual mow cover. Some of the pilots described the resicfual 
snow as covering the nmway markings. A B-737 captain described difficulty with 

'Ik (3% tnnsaipt begins at 1730% with the first Oacer challenging and the captain e 
respnd&gtoitemsonthe"A€terStart"checklist. 



At 1?57:32, the cappain gave a rejected take08 briefing, stating, 

...if we have to abort, I llI call the abort m&.a soon as I puil &e 
throttles back, I have control of the airplane, you help me get it 
stopped mainly by makin' sure &e spoilen are out, we get it 
stopped then you tell the flight attendants to remain seated and tell 
the tower we've aborted, well go through t€ie ab cbecW 

Flight 795 received takeoff c1-w from LGA tower at 1758:36? 
The first officer was at the controls. He sMed that he advanced the throttles to 

"ailtothrotttes on." The captain crOSSchecked the N1 readings and compmd them 
with the EPR *-dings for bo& engines to confiw that takeoff power was set. "he 
captain said that the N1 readings were 90 percent and that the EPRs were 1.93. 

The first officer released the brakes at 1758:48' md the airplane began 
to accelerate on the runway for takeoff. ?;he captain said that at @ knots, the 
indicated airspeed @US)  appeared to stop inuwsii. He said &e airsped 
indicator increased once fi-om 60 hots to 80 hots, then returned to 60 knots. He 
glanced at the Fat officer's &speed bdicatar and noted that it also read about 60 
LOB. He did not d l  checking "ihe airspeed on the standby airspeed indicator. 
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The captain said that he was considering rejecting the takeoff and, about this time, 
saw a red light flicker on the instrument panel, just below the glare shield a 

The captain called out the word, "Abort," at 175923. The captain said 
that, during the rejected takeoff, he applied maximum braking and maximum =verse 
fhrustp He also stated that the brakes we= ineffective and the airplane continued to 
dide down thc runway. He said that he thught the airplane slowed to 
approximately 30 hots. He attempted to tum the airplane at the end of the runway, 
but was unable to do so. He straig&ened the airplane so that the nose of the 
airplane impacted the dike that was beyond the end of runway 13. "ile first sounds 
of impact were heard on the CVR at 175946. At that lime, the Aeronautical Radio 
In& ( W C )  Communications, Addmsing, and Reporlkg System (ACARS) sent a 
message that the airplane was '~airb~rne."~ 

The accident took place about 3 how before low tide? Crewmembers 
and p e n g e F  that upon looking out the cabin windows, they thought that 
the airplane was going mto the water. However, the nose of the airplane did not go 
below the water surface until after the evacuation when the tide started tu ~ s e .  

The captain s t a d  that after the ahplane came to rest, he called for the 
rejected takeoff checkfist and the evacuation checklisf The CVR recorded him 
t w i c e  d h g  for the rejxted takeoff checklist. He made a public address (PA) 
announcement that, "..-we see no f i i  be carefuf...g o to the rear of the airphne...after 
you exit the aircraft." Some passengers and flight attendants skted &at they heard a 
public address d to evacuate. Some said the evacuation message was garbled, 
and %me thought they heard that there was no fire and thai they &w!d exit via the 
xar of the airplane. A flight attendant in the rear of the cabin went out on the 
atwalk in the tailcone and inflated the slide. Seeing that the tail of the airplane was 
hi@ off the gronnd and the sIide did not reach to the grod, she toid passengers to 
move forward to exit. Some passengers rep& confusion du&g &e evacuation 
and a sers of lack of direction from crew. 

A Port Authority of New Yo& & New 3ersey (PNY&NJ) lieutenant 
arrived, by Es astimation, about 1 lL2 minute after &earing the alert. He had been in 
the vicinity, respondirg to mother calf. He b g e d  on the first officer's side window 
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Fatal 0 0 c 0 0 
SeriOUS 0 0 0 O *  0 
Minor 1 0 29 0 30 
None - 1 - 4 - 81 0 86 
Tolal 2 4 110 0 116 

- - 
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x3 bmage to Aircraft Q 
Damage to the ahph is descr i i  i? Section 1.12, Wmkage and 

Impact Information. The cost to repair the airplane was $5.63 d i m  

1-4 Other Damage 

The &-&me cane to rest on top of the dike beyond the end of LGA 
runway 13. %ex was no claim for property damage. 

l?x caprain, age 57, was W by COA in 1965. He holds an a i r i k  
transport piiot (ATP) certificate, with ratings and Iimitations for airplane 
mltiengine, and B-727, DC-91MD-80; and cormnew pilot privileges, airplane 
singlemgine I a n &  The captain aIso possessed a flight engineer certificate with 
ratings and Iimitztions for tnrbojet aircr;ift. At the time cf the accident, his total 
pilot time was about 23,OOO hum, with 6,000 hours in the MD-80152. e 

Before becoming employed by COA, the cam W"IS a pilti: Ir, &e 
U.S. Air Force. His first position with COA was as a second officer in the B-707. 
He was upgraded to first officer, and, in 1%7, was upgraded to captain in .the 3- 
727. Ii, 2970, he received the rating of captain in &e DC-9/MD-80. 

The captain had his most reoent 14 CFR Part 121 proficiency check on 
March 12,1993, and m m n t  training oa October 24,1993. His iast line check 
took place October 5,1993. He ampkted both check fights satisfactorily. 

His FAA ament k t  class medical certificate was issued on 
December 10,1993, witkt a limiation to wear conective lenses for near vision. 3?e 
captain tad no record of aircraft accidents, incidents, or flight violations. 

Company records indimte that the captain had never been subject to 
discipline. A COA assistant chief pilot slated this there weie no conmplaints fronn 
other pilots about Xs performance. A first offiax, who fkqientiy flew with the 
captain, described him as "a perfectionist m perfomring checklists." He added that 
the  cap^ always emphasized in his briefings any unusual factors, including aircraft 



D weight, weather, and runway conditions. The accident fim officer, who had flown 
with the captain o n e  before during the previous year, described Ihe captaiu as very 
thorough. He a i d  thrrt the captain did everything by procedure and explained what 
he wanted. 

The captain had wmpIeted an %hour class m crew nxom 
management (CRMJ,  about 3 years before the accident. He was schednled for a 
refresher CRM class &&g the week following the accident. The captain d e s a i  
the training as worthwhile. He also indicated that he was familiar with the new 
RTO procedm, adopted by COA m January 1993, mder which only captains were 
aliowed to call for and execute ~jezted Wcmffs. 

On February 27,1994, &e captain flew a trip that departed DEN m the 
evening. me flight arrived at ORD following m a ,  about 0030 cst, landing 
in what he described as a "tem%le snowstom" 'ke crew checked into the hotel, 
and he retired to bed about 0115 cst. Tbe captain awoke about O900 cst and ate 
breakfast. He departed on a retum flight to DEN about 1330 cst. The flight landed ) in DEN about 1600 ~~lst. He watched television at home that evening and retired to 
bed about 2300 mst On March 1, he &woke about 0700 mst aad spent a mutine 
day at home. He ate a home-cooked dinner an3 retired to bed abut  2300 mst. 8n 
&larch 2, $le captain awoke at 0700 nst, zte brealdast, and departed the house at 
0815 mst. He arrived at the airport at 0915 mst. The flight to E A  was scMded 
to depart DEN at 1017 mst, but it actually departed at 1030 mst. The captain did 
not eat a meal on this flight. He indicated that when he was of f  duty, he nonnally 
slept each day from 2300 to 0700. 

The captai~ possessed a valid Colorado driver's license, wiii no history 
of moving violations the pst 3 years and no crimhal history. 

1.5.2 First Officer 

The fmt officer, age 47, was hired by COA m 1985. He holds an ATP 
certificate, with ratings and lirnitatiom for airplane multKngine land, CV-340 and 
cv-440; and commercia! pilot privile&es, airplane single+ngine land and sea. He 
also possessed a flight engineer certificate, with rating and linitations for turbojet 
and turbopropeller powered aircraft. In addition, the first officer possessed 
advanced gro.sld instructor and flight instructor certificates, with ratings and 
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Before secoming emplayed by COA, the first officer gained Bight 
experiaxx in civil aviation. He began fiying while in his earfy twenties. Living in 
Alaska, he worked Professbnally in the regional airfine inhq and as an air taxi 
pilot 

Upn becoming employed by COA, the first officer served as a 
DC-10 second officer, He then upgraded to first officer on the DC-9/MD-80, about 
4 years prior to the accident, 

The first officer receiyed most recent 14 CFR Part 121 proficiacy 
check on March 14,1993, and rearrent training on February 21,1993. His last line 
observation flight took place on March 21,1990, which he completed satisfactority. 

His current FAA first c h s  medical certificate was issued on 
February 2, 193.1, with no L-iiations. He had no record of accidents, incidents, or 
aght vioiations. 

Company records indid that the first officer had never been sJbject 
to discipline. An assistant chief pilot reported that there wexe no complaints h m  
other pilats about his perfomce A cap- who was not the accident captain, 
and had €lo%= with the first officer recentiy, descni him as methodical on 
checklists. llx captain of the accident flight said that one of the first officefs 
greatest strengths as a pilot was €I% attention t3 &tail 011 checklists. 

The first officer completed a crew resource management (CRM) 
mining course 6 to 8 months prior to the aaident. The c o ~ m  consisted of three 
phases, taking place over a period of about 4 days. The first officer also received 
extasive training in rejected takeoff p&ms at his most recent grc.md school 
trainingperiod. 

The first officer was m;ed, lived in Seattle, Washington (SEA) and 
commuted to his crew base in DEN to commence trip assignments. 
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1.5.2.1 Erst Wf3eer's ?%Hour History Prior to the Accident 

On Fdxuary 27,1994, the first officer completed a trip tbat landed at 
DEN r;L iG30 mst. He then deadheaded9 back to SEA, arriving home -3 1530 
pacific standsrd time @st). He spent the evenkg at home with his family and retired 
to bed between 22846 and 2300 pst. He was off duty on Monday, February 28. He 
awoke on that morning between 0700 and %!XI pst. Me performed household 
chores, and reW fo bed &at eveninp between 2200 and 2 3 0  pst- He awoke on 
March 1, about b700 pst, and ate brealdast He departed SEA on a deadhead status 
at 1415 pst, and stayed ovemight at a friend's house in the Denver area. He sate a 
slsckonthefli~tmSEAtoDEN,andatealargedinnerthatevening. Thefirst 
officer &red to bed about 2200 mst. He arose on March 2, about 0715 inst, md 
€eIt rested, He was driven to the airpxt for the trip from DEN to EA. He ate a 
meal on the flight leg from DEN to EA. He indicated that his IKMllitl s k p  
schedule, when he was off daty, was from 2200 to 2300 until 0706 ta 0800. 

1.53 Flight Attendants 
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1-6 Aircraft Information 

1.6.1 'me Aircraft 

The &plane was &livemi new to COA by Douglas Aircraft Company 
on December 19,1986, as serial number 49439. The txrtal time was 23,448 
Bight houls, with 11,083 cycles. The last "C' check was performed on April 5, 
1993, at 20,295 hours. ?he engines instalfed on the airplane were Pmtt & svhitney 
model JTSD-217A. 

Honeywell Central Air Data Computer (CADC) No. 1 was repired 
and functionally tested by the nmufkmer  on November 28,1988. At the time of 
the accidwt, total flighr time on the No. 1 CAIX: was 31,804 hours, with 
14,458 cycles. Tqtal flight time since overtd was 24,575 hours, with 
?1,433 cydes. Tin?% since the tmit was installed on the accident airphne was 
7,347 hours, 
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Coastal Rood Watch 'Ihursday Momiug for Bronx-New Yo& 
@bhattm))...  

Wind Advisory Tonight and Thursday... 

Tonight...Snow ...Mixing with sleet and possibly &zing rain by 
midnight. AccumMons of 3 to 6 inches of snow and ice. Lows 
of 30 to 35. Wmd northeast 15 to 25 mph maeasing to 3 to 
35mph with gusts to 40 after miM@t. Chance of 
precipitation near 100 percent, 
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The LGA Surface Weather Observations forms for March 2, listed 
swlSet at 1748. The form showed that 2.4 inches of  now fell between 1245 and 
T830, and an additional 2.1 inches fel! from 1840 to midnight. 'Ihe 1840 and 
midnight snow depths were morded as 3 inches and 5 inches, respectively. 

The LGA weather observer, and his assistant, who were on duty at the 
time of the accident, were interviewed. The observer stated that 1.8 inches of snow 
was measund on the ground at 1600. He also stated ?hat the average height of 
snow drifts was around 0 inches. The observer stated that he calculated the ratio of 
snow to water equivalent i x ~  be &out 12 to 1, and he characterized the snowfall as 
dry- 

Wind Gust Recorder.-The N W S  manm&r was positioned about 
20feet above gwmd level +gl), near the FAA centerfield anemometer along 
runway 04/22 According t? '?e tract: fiwn the recorder, abut  the time of the 
accident, wind S F R P , ~ ~  Were measured between about 18 and 27 hots during the 
period between 1755 and 1800. Wind directions were not m r d e d .  

--The rain gauge was located on the roof of the 
Marine Air Termi .tl Building. The observer work sheet showed 0. 1 inch of snow 
aamdation between 1740 and 1300. During the same interval, the Rewrd of 
Precipitation reported 0.01 inch of water equivalent. 

Runway Visual Range mVR).--RVR transmim~ce readings were 
recorded at the weather cbservatory for runways 04 and 22. ?he nainirrrmrm 
transmittance values for the two transmissometers were recorded between 1755 and 
1800 to be about 0.80. m e  light setting during this period is unknown. However, 
according to the Federa3 Meteorological Handbook, N-r I, Surface 
Observations, Table A3-6C, the trvlsmittance value of 0.80 at light setting three 
corresponded to an RVR of 6,000 feet; and at light settings four and iive, the 
corresponding RVR was 6,000 feet plus. 

'fiere were no h o r n  difficulties with aids to navigation. 
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1.9 Com-nunimtions 

Other than a garbled evacuation call on the aircraft public address 
system, from the cockpit to the cabin, there were no known diffdties with 
COmmuniCatiOns. 

1.10 Aerodrome Informats'on 

U A  is owned an13 operated by the PpJy&NJ, Fhshing, New Yo& 
The a i p r t  is located on Long Island's Flushing Bay, about 4 miles east of 
Manhattan The field elevation is 22 feet above mean sea level (msl). The airpsrt is 
certificated in accordance with Titie 14 Code of Federal Regulation ( C F R )  Part 139. 
(See figure 2). 

The airport is served by two runways. 4/22 and 13B 1. At the time of 
the accident, both runways were 7,000 feet long and 150 feet wide (the runway 31 
threshold was displaced 175 feet). Runway 13 was grooved asphalt, except for the 
first 900 feet, which was constructed of grooved concrete on an elevated deck 
above the W e n  channel portion of Hushing Eay. Runway 13 was coni5gured for 
Category 1 i?strument appraacks and equipped with high intensity edge lights and 
centerline lights. 

The airport has an FAA-approved emergency plan, and is certificated 
at Aircraft Rescue and Fire Fighting (ARFF), 'Index D," in accordance with 
14 CFR 139." LGA has an FAA approved Snow and Ice Control Plan, in 
accordance with 14 CFR 139.313. The airport has published precision and 
non-precision instrument, and vis-xal approaches, and published departure mutes. 

1.10.1 Runway Safety Area 

The distance from the aeparture end of runway 13 to the beginning of 
the slope of the seawall was 230 feet. Title 14 CFR 139.309, "CertScation and 
Operations: Land Ahports Serving Certain Air Carriers," requires that runways 
constructed, re~~nstructed, or significantly expanded on or aftei: January 1, 1988, 
have safety areas which conform to dimensions set forth in FAA 150 series advisory 

11IndexDistheFAAARFFindexfaraircanieraircraftofatleast126feetbutiessthan 
159 feet in lenglh. 14 CFR 139 requires a minimum of three ARFF vehicles avaiiabie, carrying an amount d 
water and commensurate qiiantity of AFlT so that the total quantity of water for foam production carried by all Q 
thm vehicles is at l e a s t  4,000 gallons. 
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circulars (AC). FAA AC 130/5300-13, " K i f i  Design,'' depicts runway safety 
areas of 1,OOO feet beyond each runway end. There was no reconstructim or 
significant expansion of runways 13/31 after January 1, 1988, that would meet I Y K  
criteria for extending the sa&y am. The PNY&NJ has informed the Safety Boaxi 
that construction of a partial RSA [runway safety area] at runway 31 has begun and 
t!!t corgieiion is scheduled for late 1995. 

a,*=.. '1 *e2  Surface Conditions on Runway 13 

The PNY&NJ Deputy Chief, E A ,  stated that snow treatment 
activities began about 1430 on March 2, 1994. Both runways received several 
applications of plowing, broomhg, sanding, and spreading of solid chemids. 
Runway 13 was beiig used for takeoffs only, and runway 4 was being used for 
landings. 

At 171@, FXY&NJ Operations received reports of snow building up on 
the north end of the airport. Runway 13 was plowed, sanded, and chemically 
treated, over its full length and width. At 1715, NOTAV No. 03/003 was issued. It 
stated, "WW 13/31 thin covering of wet snow. R/W has been plowed Ymded and 
treated with solid che-nical." 

At 1730, PNY&NJ Operations received some reports of poor braking 
action on runway 4/22. Tmcks were sent to sand that mway. At 1735, an 
American Airlines captain requested a predeparture check of runway 13. The check 
was begun, but before it was completed, the captain stated to the deputy chief that 
he was satisfied with the apparent condition of the runway, and the check was 
stopped at Taxiway Tango at 1755. 

Thc deputy chief also r e c a l l e d  that he received a report from a USAir 
departing flight of slippery 'akeoff conditions on m w a y  13. Two trucks were 
holding short of mway 13 for additional sanding when the accident occurred. The 
deputy chief stated that although no friction tests had been taken, using the 
PNY&NJ's Saab Friction Tmting Vehicle,12 he described the braking action 2s 

good, using the brakes on his Ppsk-&NJ operations automobile. 

The deputy chief explained that friction tests OF runway surface 
conditions are made in accordance with PNY&NJ standard operating procedures, 

''sulra~e friction testing equipment insta~ed in a sarb automobiie. 
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which were developed firan FAA AC 150/5200-30A, "Airpoxt Wmter Safety and b Operations." Duriug i c e  and snow conditions, tests are initiated upon re<yest, 
and/or when deemed necessary by the Snow coordinator. 

1.103 Runway Friction Tesfs 

About 25 minutes afbr the accident, the PNY&NJ field supervisor 
performed a Saab friction test on runway 13. During the test, the field supervisor 
drove the vehicle approximately 10 feet to the right of runway centerline, at 40 miles 
per hour. The intensity of the snowfall increased cauring this testing period. B 
stated that the v i s i i i  was poor, and, m his opinion, the depth of the snow and 
SW was consistent with the readings he received. l%e readi~gs fw coefficient of 
friction (Mu) were as follows: 

Segment A (the first 2,300 feet of runway 1% 8.16 
Segment B (the second 2,300 feet of r u i i w a j r  13): 0.22 
Segment C (the third 2,300 feet of runway 13;. Incomplete 

B Due to traffic restrictions, the check began h u t  300 feet from the 
begim~g and stopped about 1,200 feet from the end Qf the ranway. 

On March 4,1994, mvestigators oversaw a PNY&NJ friction test of 
nmway 13. It was a dry test (onboard water m the Saab Friction Test Vehicle was 
not used). There was no snow on the runway at the time of this test, and the m a y  
was dry. The average M u  in the test was 0.72. 

1.11 night Recorders 

An operable CVR and FDR were removed from the airplane after 
Safety Board investigators arrived zt the site of the accident. The two recorders 
we= fiom to the Safety Board's laboratories in Washington, D.C. Both cases were 
intact, and both recorders provided mrdings of excellent quality. 

1.11.1 Flight Data Recorder (FDR) 

The digital FDR was a Su?dstrand Model UFDR-HXUS. It co~tained 
25 ho-m of recorded data from the accident and eight previous flights, al1 of which 1 were recovered. It contained 87 parameters of recorded infomation. 



Tfie airplane came to rest on top of a dike, pitched nose downward, so 
&at the underside of the nose of tfae airplase rested on a tidal mud flat on the 
€%&ing Bay side of the dike. When investigators arrived at the airplane, the nose 
and generaIIy tbe area beneath ths cockpit floor, back to tfie forward cabiin, we= 
under water because the tide had risen. Due to strong winds, snow and freezing rain 
dining the early morning hours of March 3, the airplane coiald not be moved. The 
airpbne was moved frsm the dike during the &aoon of March 3. By that time, 
two periods of high tide had aflowed salt water to enter the lower forward f-usekge 
area. 
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The integiq and operation of the floor track, exit, and overhad 
emergency lighting systems w m  v e S d  

Aftertheairpfanewaslnovedtothehangar,a~e~onofthe 
p h t  probes, ram air temperatme (RAT) probe, and static pressure prb, mealed 
no anondies. Each of the three pirot probes was f m d  discolored; and the 
discoloration was charactem as no& All three pitot probes appeared 
unobsmcted. The RAT probe opening was Nled with dirt and mud. All static 
ports were found clean and unobstmd. 

The static source selectors for the captain and first officer positions 
we= found m their normal positions. Both primary airspeed indicators were 
mdmaged, intact, and all faihrre warning flags were in view. The standby 
altimeter/airspd fndicator was undamaged and intact. Testing of the aifipeed 
indication system is d e s c r i i  in Section 1.16.1 of this reporL 

,411 of the inpl,ries sustained by the gassengers were heumd while they 
were evacuating the azrplane. Injuries were sustained as passengers jumped from 6 &e trailing edge of the wings onto &e snowcovered ground, a distance of about 15 
feer. The fust officer sustained a back injury when the airplane impacted the dike, 
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ine most seriously injured passenger sustained a dislocated &odder after falling 
from the wing. a 
1.13.1 Toxieslogical Testing 

?he captain and first officer submitted blood and urine samples on the 
evening of Mmh 2,1994, in accordance with COA's drug testing program The 
samples were tested aL an independent laboratory for alcohol, as well as for 
amphetamines, phencyclidine, cocaine, cannabinoids, and opiates. The results of 
the examinatioIls were negative for both pilots. The COA' Sight load plamw at 
LGA also submithi B urine sample. His sam@e was negative for the above tests. 

1-14 Fire 

There was no fire. 

1.15 survival Aspects 

1.15.1 Aircraft Configuration 

The two-memkr fightmw were seated in the standard configuration 
The cabin was configwed in two sections: Fit Class and h4ai.n Cabin, There were 
four rows. each containing four first class seats, and two seats we= on each side of 
the sing!e-center aisle. In the main cabin, there were 22 rows containing 5 seats in 
each row, 2 ca the left side of the aisle and 3 on the right side. Aft of these 22 rows 
were 6 rows containing 3 seats each, all located on fhe right side of the aisle. Jn the 
rear of the cabin, the galley and lavatories were located on the left and right sides of 
the aisle. There were 110 passengers aboard the airpb, which included 1 infant 
(18 m o d  old). There were no handicapped persons aboard. The passengers were 
&stri%utecl throughout the cabin. The seating capacity was 147. For the takeoff, the 
four flight attendants were seated m jump seats near the forward cabin doors and aft 
tailcone exits. No deficiencies were found in m y  of the seats or restraint systems. 
(The seating configuration is depicted in figwe 3). 

1.15.2 might. Attendaut and Passenger Interviews 

COA provided sufficient information to contact 95 passengers by 
telephcne or mail. There was also an 18-month-old infant listed, the only child on 
board. AI of the adult passengers on the list were interviewed by Safety Board 
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investigators. Safety Board investigators told 0x1-site COA management that t k y  B wished to interview flight and cabin crewmembers on site. COA agreed to provide 
the flight attendants for interviews begirming at 1 0  on M a h  3,lW. However, 
due to internal COA miscommmications, the airline released the fight a’;tendants on 
March 2, 1994, to retum to DEN. Safety Board investigators subsequently took 
formal depositions in DEN, 6 &ys after the accident. 

1.153 The Emergency Evacwtim 

When the airplane came to rest, a portion of the forward cabin floor 
was deformed upward and the cabin h,terim ceiling a d  side walls were separated m 
the same area, in the vicinity of rows 5,6 and 7. Ovefhead bins were a b  displaced 
downward about 6 inches on both sides of the forward cabin. Other than in the area 
o€ the displaced cabin floor, the seats mxkned in place. Passengets did not 
describe cabm damage as a problem during egress. Some passengers stated that 
there was a lack of guidwce froan the mw, with some reporting a sense of 
abandonment or similar words to &scribe their feelings prior to egress. Ssveral 
passengers said that after the aiuplane came to rest, they did not hear commands 
from fig& attendants. A male passenger i-eportdiy stood up and yeEed “stay calm, D don’t panic,” w&ch ~?aca a e g  eget. some passengers m x t ~  ka.ring a  light 
attendant state, “come forward.” Sane passengers stated that they heard the captain 
mnomce over the public address system “no fire, exit aft,“ which they interpreted 
as a directive to exit though the ’ailcone. Several passengers indicated that they 
thought the airplane was going to go x had gone into the water. 

A fight attendant seaied in CTe IEXX of the cabin stated that after the 
airplane came to rest, the captain made an announcement that she heard as “exit 
aft.“ She designated a male passenger to hold other passengers back until she 
checked to ensure that the tailcone exit slide had deployed. She. 5ntemi the 
tailcone, walking uphill, and saw the slide pack lyiig in its nomal stowed position 
on the end of the caGxdk. She sa: down due to the heavy wind blowing in the exit, 
and kicked the slide off the end of the catwalk. P&tr she pulIed the inflation handle 
a number of times, the slide inflated. However, the bottom of the slide was hanging 
about 20 feet above @.e ground. She reentered the cabin and directed the 
passengers to go fopward and out the next exit. With the aid of her personal 
flashlight @enlight), she moved forward to the first class section where she met the 
senior flight attendant who asked her if any people were in the aft lavatories. She 
returned and checked both lavatories. Firling no passengers in the cabin, she 
returned to the first class cabin and exited the R-l galley door. 



Passenger Boarding 
Door t l  . 

Window Exits 
Oversing Emergency 

airplane 
2 on R and L of 

Aft Service Door 
L-2 

Tailcone L-ergency Exit  

Figrnre 3.--Seating configumtim. 
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Some passengers reported that the emergency cabin lights went out 
shortly after the ;qh came to rest. Most of the passengers exited the airplane by 
way of the oT,erwing emergency exits, Other passengexs exited through either the 
forward left or forward right cabin exits (L-1 or R-1). 

1.15.4 Airport Emergency Response 

Abdt 1758, E A  FAA Air Trafffc control Tower transmitted a "W 
&,"I4 the .=mergency conference line to the PNY&NJ Police Ehergency Garage 

aqueous &.-forming foam ( A R T )  and water, and eight &-rescue personnel. 
Additional personnel reqonded m patrol *anits. The ARFF crew chief repM that 
ARFF trucks responded dinna the P E  on taxiway A via taxiway B. He then 
experienced sow. "fishtaibg" of his vehicle as he crossed a nondssipated paved 
area, which was pemzanently closed to aircraft traffic. The units then proceded 
down runway 13, arriving at the accident airplane about 2 mimks after the first 
alert. 

-. (PEG). PhY&NJ responded with four ARFF trucks, carrying 9,100 gaIlons of 

Upon arriving at the airplane, the ARFF crew chief conferred with the 
incident commander. "be incident commander estab&hed a temporary command 
post at the departure end o€ runway 13. The crew chief and ARFF cfficefs then 
assisted with passenger evacuation and provided fire protection. 

The incident comman8ep was among the first of the PNY&NJ officers 
to arrive at the accident &plane, arriving a h a  1 1/2 minutes after the first alert. 
fmmedia'Lely after he arrived, he entered the airplane through the R-1 door and 
talked to the cockpit crew. He told thk: pilots that the engines were still running. He 
then entered the cabin and instructed fight attendam and passengers to discontinue 
using the over-wing exits, and to exit through the R-l dooa. 

The incident commander then went to the temporary command post to 
coordinate mutual aid and m e d i c a l  services. Mntual aid wits were staged at the 
prcplanned staging ai== at Guard Post No. 3. m e  New York City Emergency 
Medical Service (EMS) t3en established a triage area gt the Delta Air Lines 
passenger terminal. 



1.16 T& and Research 

1.16.1 Testing of Airspeed System Components 

?he METER SEL & HEAT, which controls heat to the pitot 
tubes/static ports, RAT probe, and AOA [angle of attack] was found to be slightly 
misaligned. When the SWid was set to the OFF position, the switch ''pointer" 
indication was apppoximateiy 1B of the distance toward the CAPT position. The 
misalignment of the switch existed as it was rotated throu@mt each position. Each 
position was clearly identified by a detent. The switch rotated h e l y  without 
apparent binding or maifunction. 

All Pitot-static system-related electrical circuit breakers we= found 
c!osed. The nose landing gear was bent aft into the E/E [electronic equip&] bay 
and h d  to be forcibly removed so that the conprtment could be entered. Evidence 
of salt water immersion was evident in the E/E bay. Mud, dirt, and weeds were 
removed from &e opening of the compartment. AH components inside the 
compartment remained in their installed positions. 

Both CADCs and DFGCs ex%Med evidence of immersion m salt 6 
water. AU plumbing to both CADCs was found intact and undamaged. The No. 2 
CADC ( t i t  officer's side) had minor impact damage to the function test selector 
switch, 

All electrical connectors to the air data system compxnts were mtact 
and undamaged. 

After the CADCs were removed, all drains for the system were 
opened. Approximately 100 milliliters (ml) of cIear fluid were collected fpom the 
dtemate static system drain line. -411 other drain lines were found either dry of 
contaminated with less than 1 mi of fluid. 

A Pitot-static system test was connected to the three Pitot-static 
systems: captain's, firs& officer's, and standby. A leakdown test was performed, and 
each system passed Douglas Aircraft Company maintenaace manual requirements 
for leakage. 



.. . :. .. ". .~ 

With tfie CADCs removed, the captains and first officer's pitot systems 
were flow checked. No obstruction was found in either system When air ilowed 
though aherra, no additional fluid or particles came fmm &e systems. 

The standby airspe&/aitimeter system was functiollally tested. The 
indicator and the system operated correctly. 

When electrical power was COmKcted to the airplane, the METER 
SEL & HEAT switch in the cockpit was selected t~ fhe CAP" position. At that 
time, all pitot probes, static ports, and the RAT probe were touched and were 
described as hot or wann The ammeter on the ice p m W m  panel indicated 
current Bow m each position of the switch. When the switch was s e l e c t e d  to OFF, 
an amber PROTBTALL, CAUTION warning also appeand concurrent with the 
selection. Rotating &be selector switch to &he CAPT position extinguished the 
annmcizttor light warning. 

On PJlarCh 5, 1993, the C A K s  and DKXs were examined and 
functiody tested at Honeywell. Tlpe tests revealed t3ut they were functional with 
only non-critid failures noted that resulted from the damage caused by the accident D and h e r s i o n  m a t  water. AISO. tests of ttne ~achlairspeed and thrust rating 
indicators reveded minor tolerance anomdies that would not have prevented them 
fmm operating properly during the accident flight, 

On March 17,1994, the airspeed and ram air tempexatwe probes from 
the accident airplane were tested at the Douglas facilities, Long Beach, California. 

Since the P;DR data showed that the recorded airspeed from the first 
officer's aiqd system (No. 1 C A K )  increased to 54hots and retumed to zero 
while the akplane was accelerating, tests were pedomed to determine whether a 
blockage of the pitot probe, followed by a bleed of total pressure through the pitot 
head drain hole on the bottom of the tube behind the inlet port, could have resUIsd 
in the indication apparent on the FDR. For the tests, an unplugged first officer's 
pitot was accelerated to a simulated 50 knots, and the pitot system drain can, the 
'Whitey" valve, was closed to trap pressure within the system. M e r  allowing the 
airspeed to stabilize, the system was opened, and the pressure was allowed to bleed 
to ambient. The test was repeated in order to simwlate the FDR airspeed trace. 

However, test results indicated that the pressure bleed resulted in 
recorded airspeeds dropping from about 50 knots to zero within 1 to 2 seconds after 
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Additional tests were conducted to determine whether ram air 
temperature probe texnperabm mcreases immdately after nose strut extension 
(-&en the a i r / m d  switch goes to the 'air" mode) in the absence of air flow over 
&e probe. 

To begin both tests, the probe heat select switch was positioned to 
RAT. Ambient temperature readings were rccorde& The k f t - h d  ground control 
relay @I-23) was then pulled, and the RAT pmbe was energized and allowed to 
heat. Temperature data was subsequently recorde& 

1.16-2 Aircraft Performance 
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?fie performance calculations were based on a takeoff on LGA mway 
13, with a tempxame of 28 degrees E The wind that was used for the computation 
was fi-om 0% degrees at 18 knots. This produced a heariwind corn- of 6 
knots. &spat& performance dcdations included engine anti-ice pWoa 
selected ON for ;he JT8D217A engines. 

The performance calculations produced takeoff speeds of V1 - 
138 Vr - 143 I(IAs, V2 - 151 KLQS, fkp  retract speed - 156 E;IAs, slat 
retiact *rgeed - 1% KIAS, and CIean  manwvering speed - 244 KIAs. These 
calculations resulted m a takeoff €lap setting of 11 degrees. 7% nmway 
performance &it weight was 144,100 pounds. 

l k  COA MD-80 series flight d provided airplane Emits am3 
operatiorxai data, which listed the maximum allowable dqth of standing wzlter, 
slush, or wet snow for takeoff as 1/2 of an inch. The maximum allowable crosswind 
on takeoff was listed as 25 hots. COA ressicted crosswind limitations to 15 knots 
if the runway was considered wetlslippery. 

The data show that: 

6.  The tiine between 60 I(EAs and the start of the aboe (as 
cktemined by the performance evaluation, not the cockpit 
indicators) was 19.25 seconds. 
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In addition, two takeoRfstop scenarios we= evaluated to determine the 
stopping distances (1) if the ~jected takeoff ha6 been initiated at VI (138 KLAS), or 
(2) if the dike had not been present (infinite length runway) €or th aciual speed of 
the rejected takeoff. These calculations ;rssumed one second m~tion t he  and used 
longisudinat acceleration from the FDR Mu was not necessary for ptaese 
calculations. The calmlatiom revealed thae 

1. If the takeoff had been rejected at, or about, V1 (138 KIAS), 
t-he airplane should have stopped 6,935 feet down the 
runway, about 65 feet from the runway end (about 265 feet 
from the dike). (See figure 6, scenario I). 

2. For the airspeed of the actual rejected takeoff (computed as 
143 KIAS), the airplane would have stoppea 159 feet past 
the dike, (abut 358 feet beyond the end of the mway), if 
the dike were not present. fIhe computed maxtmcm rairspeed 
was 145.5 KIAS). (See figure 6, scenario 2). 

COX was founded in 1935. At the time of the accident, it operated 
350 aircraft, on both domestic and international flights. It hsd 45,M employees, of 
whom 4,330 were pilots. It had 67 MD-80 series airplanes, by 600 MD-80 
pilots. The certificate holding office (headquarkm) is located in Houston, Texas. 

Tfie former Texas Tntemationai, Peoples Express, New Ymk Air, and 
Frontier Mines have been become paxt of CQA. COA also a c q d  assets from 
former airlines, Muse, Transtar, and Eas%n. 
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- 3 - No maintenance has been performed that would s igni l idy 
dter the cockpit ronfi%uration (switch or lever positions, Q 
panels opened, etc.). 

4. ''Fixst Flight of the Day" checks have been signed off m the 
l O g b O O k .  

COA's expanded checklist prcxxhre for the 'Tkfore Pushback/?3efoe 
Start'' checklist stated, 'The captain will call for the checklist when he is notified 
that the cabin door is bemg closed or when aircraft movement is imminent-" This 
checklist was to be conductec! by T i t  officer Challenge - Captain Respond." The 
first 8 of the 12 i t e m s  listed were denoted by asterisks. The checkkt was foliowed 
by a note, which stated, 'Items with (*) are reqnired prior to aim-& movement." 

TIne expanded prwxxium regarding the "After Start" checklist indicated 
&at the captain will call for it, after the engines have stabilized at idie speed and 
p u n d  operations personnel on the headset inte?.oom have been cleared to 
disconnect from the aircraft. It was b be accOlllpIished by "First officer challenge- 
Captain R e s p n C  

The expanded procedure stab& 

After the "After Start" ckckliit is conyilete, the captain will call the 
'Taxi" checklist; the first officer will select the required flaps and 
obtain a taxi ckarance. Flap mvment 01: the grouud should OCCUT 
when clear of cmgested areas. ?his checklist is to be accomplished 
by ' F i t  Officer Challenge - First officer Respond." 

The expanded p d m  for the "Before Takeoff' checklist provided 
that it wss to be zwmp;lshed when the airplane was cleared into position for 
takeoff on the active nmway. It did not indicate whether the captain was to call for a 
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it or if it was is to be accomplished without a verbal order. Tfnis checklist was lo be 
accomplished by "Fii Officer Challenge - First Cfficer Respond." 

Safety Board mvestigators interviewed seven COA pilots who were not 
part of the flight 795 fightcrew. All of them indicated that their method of 
performkg the checklist was to "flow the panel" and then to read the checklist; that 
is, the pilots first set up the cockpit and position the switches and then read the 
c3ecklist to verify settings and positions. Except for the "Receiving Aixraft'' 
checklist's expanded procedure, the LOA MD-80 series Flight IKhmd did not 
pmvide direction for pilots to flow then read. In the "Receiving Aircraft" checklist, 
there was no guihce regarding whether one pilot is to perfom ~e flow or if they 
werz to divide the rlow between them. 

On the 'Taxi" checklist, the sixth item was "Flaps/Shts." The 
expanded p d u r e  directed the first officer to perform the first five item, interrupt 
&e checklist., and continue after positioning the flapdslats following arrival at the 
end of the =way. Of the seven COA pilots interviewed, all but one stated that he 
would wait to m through the entire 'Taxi" checklist at the time of positioning the 
flaps. 

All seven COA pilots interviewed stated that they test the takeoff 
warning while taxiing by rapidly advancing and retarding the throttles. T&,J 

indicated that COA's aaining department encouraged them to perform this test. -3 
procedure did not appear on any of COA's checklists. 

OR the "Before Takeoff' checklist, the second to last item was 
"annunciator panet" The expanded procedure stated, ' m e  Ruddx Travel 
Unrestricted blue] light must be on. All other panel lights should be out, except 
those of an advisory nature." The COA MD-80 series Flight Manual provided 
guidance on the hunciator Pariel. It defined the colors of the lights as follows: 

Amber light - (Caution) hdicates a mndition that requks 
corrective action. 

Blue iight - (Advisory) Indicates that a system is on or in operation. 

The exp&xi procedure for the "Taxi" checklist stated, "If takeoff is 
to be made in rain or with water or slush on the runway, the M U  should femain 
"Qn" for takeoff...." With both engines and the APU operating during takeoff, the 



amber "NU @EN OW' would  main illumiuated on the annunciator panel. 
This pmxdure mandated takeoffs in conditions of water or slush (that is, with APU 
on) with an annunciator light of a color that was not "advisory in nature.'' (Tn the 
accident takeoff roll, the amber ",4PkT GEW O W  light should have been 
ilI-ated). 

1.183 COA Checklist Procedwes on the PitotlStatic System 

At the time of the accident, COXs ' h i v i n g  AkcdY checklist for 
the MD-82 airplane tasked the flightaew with checking the pitot heat position 
Although this item was not specified on the '"bough Flight'' checklist, the 
company's expanded checklist prouxium mdiated that it was subsumed under ttEe 
checklist item "Ice htection Panel." 

COA's 'Before Pushback/Before Start" checkht indicated that the 
pitot heat was to be selected prior to pushback or engine start. This item was 
preceded by an asterisk, which indicated that it was required to be ON prior to 
aircraft movement COA's expanded checklist procedure indicated that the- switch 
should be placed ia the C A R  position. 

indication that the pitot heat bd faiied or was selected OFF would be 
provided by an amber FI"aT7STM.L HEATER OFF light on the annunciator panel. 
The light was to come on simultaneously with the Master Caution lights. The COA 
MD-80 series Flight Manual described the function of the Master Caution lights as, 
" & l A s T E R  CAUTION light (2) - Both lights --ill come on when certain individual 
G ~ O A  lights on the annunciator panel come on. Pushing either light will turn off 
both MASTER CAUTION lights and reset the system for subsequent indication." 

If the pit& heat fails or is selected to the OFF position, the amber 
PlTfX"TTALL HEATER OFF light on the annunciator panel will illuminate and 
remain illuminated, even after the Master Caution light6 ax reset. When the Master 
Cautio2 lights w.c reset, following indication of a caution signal, the system rquim 
anoiher cautior. signal to re-iHuminate the Master Caution lights. During the course 
of starting the APU, starting an engine at the departure gate, and then starting an 
engine wMe taxiing, m y  amber annunciator panel warning lights will ill- 
resdting in the Master Caution lights illuminahg during normal starting or the 
operation gf the triggering system ezch +he, -quiring a crewmember to reset the 
,Master Ca-dion lights. 

9 



41 

D 1.18.4 Checklist Items on CVR 

Check aimen who had performed the mmt m n t  training and 
evaluations of the captain and first officer were interviewed. The check ainnen 
slated that they could not recall specifics aegarding the evaluation ttights because 
they had performed several pilot evaluations subsequently. COA records indicated 
that both pilots had completed their evaluations satisfactorily. 

COA pilots who had flown with the captain and first officer we= 
interviewed. Also, the flightcrew's superu~ssory pilot was interviewed. The captain 
was described as using standard operating groceduhes, adhering to cbeckiiet, and 
having good communications and CRM skills. The first officer was also described 
in positive terms. 

Pilot verificatioa of pitot heat selection is acccompkhed in the 
chaZenge and response method on the COA "Befm PushbacWefore Star&'' 
checklist. The accident CVR begins with the fightcmv going through the "After 
Start" checklist. According to COA checklist procedures, verification 5€ pitot heat 
selection would have been prior to the beginning of the CVR recording. 

D m me checkiist is pxfomed by both ~~e=ez&srs is a &d%~ge md 
response format. The introduction to COA's "NormaI Pnscedm" stated: 

The checklist is to be read out loud m a loud, clear voice m d  the 
answers should be equally laid and clear, answered as printed The 
response to checklist items printed "As Required' must state the 
configuration. (i.e., Exterior Eights, Nav On , All Others off). Any 
answer different from the printed response should mean that 
something is abno mal.... When completed, he will announce that 
the approprkte checkiist has been completed. 

COA procedum &fined the fightcxew's duties and qonsi3iEties 
regarding how some, but not all, checklists were to be initiated and completed. 'Re 
captain was to initiate the "Before PushbacWeibre Start" and "Tax? cheddists, 
COA did not make either pilot xwporsible f5r initiating the "Delayed Engine St'' 
"After Engine Diayed] l%gine Started," or "Before Takeoff+' checklists. 

The fcllcming are deviations from stated COA checklist procedms 1 noted on the accident m: 
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a. The CVR begins at 1730:05, with the f i g h t c ~ w  going 
through the "After Start'' &ecHist. Neither pilot ded the 
"After Start" checklist complete. 

b. "be COA expanded checklist procedrmfs: for '!Delayed Eqine 
Stat" stated, "If the use of the engine anti-ice is q u W  €or 
takeoff, the Belayed engine start prscedplre is not 
recommended." Eagine anti-ice was used for takeoff. At 
173038, the first oEicer stated the checklist item, "Engine 
anti-ice." The captain teglied, "Ah it's on ah let's see - shall 
I turn this on now or w&ll after we start. wait*H we start 
then we'll turn that on." At 17953, while minng, the 
captain said, "Start up engine number two." 

e. The captain did not call for the '"raxi" checklist. The fmt 
officer began to call out the items on this checklist about 
1 minute before Wig told by U3A Tower, "...mway 13 taxi 
into position and hoIb" The first officer called out the 
flaplslat position at 1756:31. 
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2. ANALYSls 
2.1 General. 

The two-mexnber flightcrew and four flight attendants were trained and 
qualified to conduct the €light in accordance with Federal regulations. Ihe 
Sigbtaew received sufficient rest MOR the Rght and had no critid life events that 
should have adversely afkted the performance of Wi duties. 



and the &ect of the runway surface conditions on the stopping perfonnanoe of &e 
airplane. In addition to those factors diectiy related to t j ~  ovemm, +k Safety Q 
Board also considered the following m ibs analysis 

The adequacy of the runway overrun and rejectea takeoff sde@ 

0 Air W c  controi and =A's implementation of a deicing plan: 

Airplaneevacuationandairportemergency~~ 

0 Efforts by industry and government to ianpsse takeoff 
perfonname znoaitoring p,rocedures and the deveIopment of 

related devices. 

2.2 Reason for Airslpeed Indieation Anomaly 
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closed at abmt 60 knots and pitot system pressure had bl@ of€ thro.cgh the water ) drainhole. 

The captain observed that both his and the first officer's airsped 
k~dicators showed similar mdings, and the FDR data nxorded from the first 
officer's airspeed indicator cohed this observation. Because the captain's and 
first officer's systems are completely independent of one another (merent pitot 
tubes), it is evident that the inlets to both pitot tubes were at least p W y  closed 
before runway acceleration, an cccmnce consistent with the buildup of ice It the 
Ides. Also, ambient conditions were conducive to the pitot inlet icing. 

Protection against icing Q€ the pitot inlets is provided by electrical 
heating elements in the pitot probes. Ths heating ekmnts are energized by rotating 
the METER SEL & HEAT h o b  on the overhead pawl in the cockpit to my 
psition other than OFF. The positiodg of the METER SEL & HEAT knob to 
provide heat to the pitot tubes, static ports, and ram air temperame @AT) probe is 
a p m m  checkfist item. Bem~se the prestart checklist was cmducted before the 
CVR started recording, thcre was no positive confhmion that the checklist was 
properly accomplished However, the captain stated that he placed th-, select knob 1 in the CAPT position as -pat of ~e checklist. 

During tire examinittion of &e cockpit foiiowing me accident, 
investigators found the METER SEL & HEAT knob in the detent for the CAW 
position, a selectim that would normally energize the pitot tube heating elemenf. 
The Safety Boad believes, however, that the captain's recollection of events could 
be based on his n o d  routine in checklist maduct rather than on specific activity 
associated with the accident flight. Further, the evidence of postaccident cockpit 
documentation of hob position is not considered conclusive sincs: it is known that 
some levers, hobs and switches were moved in the aftermath of the accident during 
shutdown. 

7'0 the wntmy, the Safety Board believes that the mast C0mpel;iing 
evidence supports the conclusion that the pitot tube heating elements were mt 
energized during the takeoff roll because the METER SEL & €EAT knob w a  
improperly positioned m the OFF detent. The postaccident examhation of the ice 
ptectioc system showed that ail components functioned properly and that when 
energized, the heatkg elements were effective in providing heat to the pitot tubes 
and §%tic pork?,. D 
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2.3 
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atiention to the btrument panel, the view outside the windshield, and the first 
officer. Considering the flight's operating envimment, which kchded a slippery 
runway, strong crosswind, reduced visibility, and a ,junior ofilcer at the controls, it is 
apparent that the captain experienced an elevated monitoring w ~ r k l d  during the 
takeoff roll. Still the Safety Board believes that this situation should not have 
pre@bu& the captain from attending to airsped indications. 
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Tbe Sdety Board is encouraged by recent improvements in RTO safety 
training that b v e  k~ made by the aviation iradustry and implemented by COA and 
ether Canies. However, tfae Board believes RTO accident experieme mdicates that 
a ccantinuing need exists to provide flightc~ws with a better meam to verify 
accelerationr during takeoff. Moreover, the Safety Board believes that this need 
could be met through p n x e d d  changes that inwqmate cumutly available aircraft 
p e r f Q r n r n C e  iRfolmation. 

M&acturers of turbojet airplanes mutidy develop acceleration data 
as a fi3nC";in of tirne during the cemcatisn process. These data could bc 
reformatted to provide elapsed t h e  values to target speeds, and made available as 
paxt of &e airplane's performance data for use by fightaews to v e w  acceleration 
during takeoff. 

Accordingly, the Safety Bo& believes that the FAA should mquk the 
m u f a c t l l ~ ~ s  of transport category airplanes to publish and distriiute to opratas 
of these airplanes sgxcifk elapsed times to target speeds, under normal acceleration, 
over the range of authorized operational wnditdom. Moreover, the FAA should! 
require that the use of this inf5mtim be incorporated as part of- the takeof€ 
performance data available to air carrier flightmws. Fiinauy, the FAA should 
require that this takeoff perfomance data be inrmporated into all air carrier RTO 
trainkg programs. 
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reported he saw on the ~ ~ n t  panel just below the glmshield i.lmmediately 
before his decision to reject the takeo€f. 

2.4 Effect of Rmway Surface Conditions 

The takwfY limitations for a transportategory arixpb ae defiwd in 
the operating rules of 14 CFR 121.189 and are descriM inn tepms of the maximum 
weight of the airplane that d l  enswe performance CQmpbile with the mway 
Iengt The limitations applicable to a rejected takeoff state that the airplane's 
accelesd-stop distance must not exceed the length of the mway plus the kn@ of 
any stopway. The ;niPuiam%'s accelerate-stop distance is in turn established as a part 
of the airyWs certification as described ia the a i r w o ~ s s  sdandapds of 14 CFR 
25.109. Basically, the rules require that &e airplane be capable Cpf accelerating 
n o d l y  to a speed at which an engine failme or other emergemy is ~ ~ ~ g n i z e d  that 
prompts a decision to Eject the takeoff so &at the flightcrew's initial actions to 
CieCeIerzte are taken as the airplane reaches V1 speed, and the ahplane is brought to 
a full stop within the accelerate-stop distance. 

The accident . 2 ? 1 ~ ~  was w G  w?hin the weight limitations, Wig 
about 10,006) pounds lighter than the m m  weight permitted, required for 
ta?.?.eoff on the ?,OOO-€oot mway. 
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initiated 'Jy V1. The combination of the &d, runway braking coefficient and 
RTO initiation speed red+& in the overrun. 

2.5 Adequacy of Runway Overrun and Consideration of RTO Safetr 

The location of the dike (seawall), 200 feet beyond the takeoff end of 
runway 13, provided little room for runway overmn, and this distance is far less than 
the 1,OiXLfoot Mety area mandated m a nomtroactive law effective January 1, 
1988. TfK: I988 requirement did not apply to runway 13. E the captain had rejected 
the takeoff below. the calculated V1, or if be had, based on other input, ovenuled the 
mdications from his airspeed indicator and allowed the first officer to rotate and tdce 
off, the length ef the 7,000-foot runway, Wi& its 200-foot safety area, would have 
been adequate to complete the maneuver successfdy. In a rejected takeoff with &e 
existing conditions, at an airspeed just below VI, the airplane may Rave stoppea 
just on the Pmway. 

B e  §de@ Board supports the PNY&NJ and the FAA's construction of 
a partial safety area at the LGA runway 31 threshold; however, the Safety Boar& 
believes &at 3 some type of deceleration area, such as a foam arrestor system," 
wen? constructed over the partial safety m, it would pmvide an additional safety 
enhancement for airplanes that overrun runways. 

Qn April 16, 1984, the Safety Board issued Safety Fkmrmcndation 
A-84-37 to the FAA on this issue as follows: 

Initiate research and development activities to establish the 
feasibaty of soft-ground aimaft axesting syst'rems and prodgate 
design standards if the s y s t e ~  are found to 'be practid. 

The ladest reply from &e FAA umxming this recommenhon -was 
dated Jmuary 24,1994, m which it d m r i i  the ongoing tests. The Safety Board 
has classified this recommendation 'Qen--A.cceptable Response." 
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2.6 Air Traffic Control and LGA's Deicing Pian 

Air t-;pffic control and airport operations were not causal faders in ttre 
accident. However, a mekring prog-ram for outbound traffic from the gates at LGA, 
resulting m a masunxi releasing of Bights to taxi for takeoff, was not in effect 
before or during the accident. The LGA "Snow Desk" officer stated that he did not 
believe it was necessary to effect the airport's deicmg plan because there were more 
d e p m  slots t k ?  departure aimaft. No reasonable evidence exists that metered 
gate re1ea.w or other operational measms external to the accident flight w d d  
have preven.+d this aeident. None of the extend fixtors contributed specifically 
to de pifots' Eailure b monitor the checklist items. Smce this accident, the 
pwdnre for ixnplementing the deicing plan at E A  has &an@. The plan is now 
put into effect as soon as any snow begins to fall. 

2.7 Airplane Evacuation and Airpet Emergency Response 

The Safety Board f w d  some disturbing aspects about the emergency 
evacuation. For example, the flightcrew failed to shut down d e  engines before the 
captain issued instructions to evacuate. His instructions were perceived by flight 
attendants and passengers as being ambiguous and confusing. The fdghtcrew 
performed tbe shutdown procedures when told to do so by a firefighter who Pmd 
entered the cabin at the L-1 exit, Unforhmateiy, airring the shutdown procedure, the 
crew turned off the emergency fighting system wbich prevented the cabin 
emergency lights and the floor pmximity lights from i&mina~g when the; engines 
were &at down. 

The flight attendants did not demonstrate assertiveness prior to and 
during the evacuation. For examp$e, bhe cockp iS  was -never queried on the extent of 
the situation before the captain ordered the evacuation some 55 seconds after the 
airpiane came to rest. The flight attendants did not climb onto Sassenger seats and 
shout commands to direct passengers to useable exits to nraaximize the e-ss 
p m s  known as "flow control." While these procedures axe contained in d e  CQA 
flight attendant emergency pmcedum manual, they are not practiced during 
m w n t  training sessions. Therefore, it is not surprkiig that k - y  were not 
foliowed during this evacuation. 
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3. CONCLUSIQNS 

3.1 Findings 
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1 2  Air aaf€ic control was not a factor in the accident. Hcwever, 
the amozmt of h e  flight 795 waited at the runway for 
dearance to depart could have been r e d u d  if the 
coatmkm having monitored the tmffic situation, bad 
advised the "Snow Desk" at LGA of possible delays, and 
lt!.qi?d that the deicing p h  be hitiated. 

13. Akhoagi~ the weatkr provided the ambient conditions for the 
accident, including freezing ternpemtum, snowfi-dl, and 
drmnushed nmwy breaking conditions, weather was not a 
cad factor in the accident 

. * .  

15, The airport emergency response was timely and effective. 

16. lfie axrgenq evacuation was not conducted effectively due 
to insufficient and garbled cockpit and cabincrew 
cornmddons, as weB as Wme of the cabincrew to take 
command of the evacua~onprocess. 



3.2 Probable Cause 

The Natimal Transportation Safety Board &exmines that the probable 
caw of this accideat were the fail- of the flighm~w to cumply with checklkt 
protxxim to turn on an operable piWstatic heat system, resulting m ice and/or 
snow bJockage of the gitot tubes that produced erromus aispeed indications, and 
the flightcrew’s untimely respnse to m d o u s  airspeed indicaticms with the 
consequent rejection of takeoff at an actual speed of 5 ]knots above V1. 
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B 4. REC0"ENDATIONS 

As a result of this investigation, the National Transpoxtation Safety 
Board makes the following nxommendations: 

-to the Federal Aviation Administratox 

Require manufactums of %irplanes operated by air carriers to 
publish and disbiiute to operators specific elapsed times to target 
speeds (given ncrmal acceleration, the times to given airspeeds). 
( C ~ S S  11, priorityi (A-95-18; 

Requk that the elapsed times to target speeds be inmxpoxated as 
part of the takeoff performance data available to air d e r  
flightcrews. (Class 11, Priority) (A-95-19) 

Req& the modification of transport category airplanes to 
incorporate the automatic activation of a i r .  data sensor heating 
systems without flightcrew action. (Class II, w.iorit)l) (A-95-21) 

Amend the xqui~w of Part 25.1323 (e) to q u i r e  that, for 
newly cextifkatec! aiqhes, anti-ice pmtextion for the air data 
sensor heating syskm is provided 'automatically (without 
flightcrew action) following engine start. (Class II, Priority Action) 
(A-95-22) 

Require, after December 31, 1995, that all newly marnrfacaued 
cockpit voice recorders mtended for use on airplanes have a 
minimum yecording d ~ r a t i ~ ~  of 2 hours. (Class II, Priority Action) 
(A-95-23) 

-to Continental Airlines, Inc.: 

Cm6uct a review of recurrent flight attendant training policies and 
procedures relating to all aspects ef emergency evacuation training 



Febmary 14,l9!35 



65 

The following were parties to investigation: 



R r n  

CAM 

1 N - i  

PA 

-1 

-2 

-3 

4 

-? 

GMD 

NVR 

UNK 

CAWS 

t 



1730:05 

1730 : 09 
W l - 2  

1730: 13 
xm-3 
1730 : 15 
zm- I 
I730 : I? 
Q u r l . ”  1 

1730 : 18 
a m - 2  

CAM- 1 
1730 : 21 

1’730 : 21 
CAM-2 

2730:23 
m 3 - 2  

1730: 24 
CAM- I 

cz’4p.f-2 
1730 : 25 

W-1 
1735 : 26 

1730 : 28 
M - 2  

start of n2cordi.Ig. 

that looks gsod. okay start valve 
light? 

you’re clear on two clear an two. 

clear to  start. 

okay start valve light is out. 

twa or just one? 



T"aa & musKx 
1730 : 30 
CAM- 1 

1730: 31 m- 3 
1730: 34 
INT-1 

off - on. 

yes sir 

i.s off. 

engine anti-ice. 

ala It's 011 ah let's see - -  shall 1 turn 
this ix1 IN~W or wait '11. after we start. 
w a i t l l l  w e  start then +welll turn that 
on. 

me i s  an. 

p c k s ?  

are on. 





1731 :29 
my- 2 

CAM- 1 
1731 : 53 

1'733 : 11 
CAM- 1 

1-35 : 06 
m - 2  

1735 : 09 
CPM- 1 

CAM-:! 
1735 : 32 

1735 : 50 
m 4 -  1 

1735 : 54 
CAM-2 

ah do you think we outta wait on the 
ah wait on the flaps until we get out 
there? 

YUP . 
unLil we get out of here. hit the 
wings about eight hundred feet. 

b y  Umir is sure creepin' 

well okay. there'e not much we can do 
I til we g&:. out thel'e huh. 

not much. 

did ou see ruriway one three on that 
weig x t sheet? 
yes, I just looked to make sure i f  i t  
- is runway one three. 

what did they give for the max max 
gross takeoff weight? 

forty four one. 



1736 : 14 
CAM- 1 

1736 : 21 
w - 2  

1736 :43 
CAM- 1 

CAM- 1 
1736 :43 

1737 : 03 
CAM- 2 

1737 : 07 
CAM- 1 

1737 : 15 
CAM- 2 

1737 : 25 
CAM- 2 

okay. 

you've got the zero fuel. in? 

I do. I put in one oh six five. 

yeah yeah that I s one three. 
*\ 

alright. 

we re gunna get in a mess here sr~ow's 
start buildint - collectin' on the 
cannot take any chances -- have to 
play it by the book. 

wings -- we cannot take -- we just 

what's this guy waitin' for? 

he's holdin' for landing traffic. 

oh well ah. is that the ho1.d Line? I 
just can't see. 

that I s  the mnway right in front of 
him - I don't see thls is for runway 
four then across the mway is right to 
one three. 

yeah. 
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mccl 

1741 : 59 
CAM- 2 

1742 : 03  
CAM- 1 

CAM-:! 
1742 : 34 

m3- 1 
1742 : 39 

1743: 10 
CAM- z 

CAM- 1 
1343 :f2 

3.743 :25 
om- 1 

he dicin't say mitor t m r  did he? 

we11 what's you best 
it t or - -  we gunna number five or 
six ere. 'f: rs' we crank 

y" ah I I: give it ah we'll be here a t  east ten minutes. 

take a the ah reliminary lance at  the 
if you w a n t  to you can go back and ah 
wings if its aE k n o ~  cc&rious tbt 
the stuff is bui pu d in '  up out there well 
then we just start maltin' other plans. 



TGbilgh 
amxx 
1743 :40 
CaM-2 hum. 

CAM- f 
1743 :41 

I would just wait if I were you when 
we get to be n m r  one go back and 
have a good look at it. 

1743 : 55 
RM3-2 do you want seven ninety 

five to go to tower. 
3.744 : 90 
cas, Continental neven ninety 

tawer one one eight point 
five you can m i t o r  the 
seven. 

REO-2 
1744 : 04 *. 

1744 : 30 
c ((flight switched to tmer frequency)) 



PA- 1 
1745 : 34 

ah fo lks  you can see the ah trucks off 
to cur right there going in the 

=leaning the runway m e  three wtuch 

on. You can see off of thz left side 
is the mway we're gol~g to take off 

neh~ airplanes that are also lined 
wtlo are miti for that runway mre 

it ladrs l i ke  we'll be n&r thre? or 
E m -  here for takeoff robably another 
ten minutes. md inci sen ta l ly  &fore we 
take off you'll see ale of t k t  pilots 
caw back in the cabin +c) inspect the 
w i m p  there to d . e  sur,: that t k y ' r e  
a l l  clear of ah ice and ~~ before we 
make 0p;r k a k e s E f  roll. 

ite direction. they just finished 

si! "p 
at3 in fmt 0 ILS co1 this taxlWiy 80 
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1755 : 57 
C!M-l 

1756 : 05 
w - 2  

1756 : 12 
CAM- 2 

1756 : 31 
CAM-2 

m 4 - 2  
1756 : 41  

m - 2  
1756 : 43 

w- 2 
1756 : 52 

naw we. can turn 'em out if it's 
alright with you. 

ah let's see first 
data bugs they're & want to takeoff ed and set. 

ART set tenrg? zero zem auto, flap 
ccmditisn dinplay looks like tk~ .am 
takeoff selector set at eleven, takeoff 

eight, flaps are eleven, nose trlm 
looks like it's set. 

flaps slats eleven and I'm takin' off 
charlie s m  is checked. 

let's give it to me. 

i m t m t s  check we're gunna go right 
to m e  seventy five tw EM t w  and a 
half in a left forty. 

correct pretty easy. 

system was checktxi galley pawer is 
start valve Sight was out electrical 

back U ~ A  scc wei Zi leave those on. 





1757 : 32 
CAM.- P 

m - 2  
YE? : 57 

CAM- a 
1758 : 01 

CAM-2 
I758 : 03 

1750 :05 
m- a 

m - 2  
1758 : 06 

w- 1 
1758 : 07 

okay um same briefing that's if we 
have to aborc 1 I'll call the abort and 
ah and ah meaning as s m ~  as 1 ull the 
throttles back I have control o B the 
minly by makin' sure the spoilers are 
airplane yau help m get it stopped 
out we get it stopped then you tell the 
fli ht attendants to remain seated and 
tea 9 the taer wtve aborted we'll go 
through the <ah checklist. 

oh very well sounds g c d  to m.2. 

brakes are set itls all yours mate. 

okay we'll run em up before we m e .  

alright. 

taxi check caplete. 

you got the €laps out now don't ya? 

yes flaps set. 

( (sound of t.&e off warning horn ltbrakes" ) ) 



1758 : 11 
CAM- 2 

ctecked, IF takeoff announcement 1s all 
tion override, brake tenps 

done, annunciator panel checked, 
exterior li ht's set. pretty good 
cross wind 'z eft to right. 

1758 : 13 
CAM- 1 yes it is. f didn't get you lined up 

real good. 

CAM-2 
1758 : 22 

that I s alright. 

m 
1758 : 36 

Ccoltinntal swen ninety 
five runway three 
cleared for takeoff. im c 

1758 : 38 
CAM 

released) ) 
((sound similar to parking brake being 

m - 1  
1758 : 39 

cleared for takeoff 
Continental sevm ninety 
five. 

1758 :48 
CAM ((sound of increasing engine noise)) 

1758 : 54 
CAM-2 auto throttles? 

1758 : 55 
CAM- 1 auto throttles on. 

CAM- 1 
1758 : 59 

take ~ f f  per's set. N-1's are a t  ah 
ninety percent. 



CAM-2 
1759 : 25 

016ay. 

r a 4 -  2 
1759 : 29' 

you got full reverse. 

m M  
1759 : 30 

((sound of increasing engine noise)). 

x759 :37 
CAM- 1 tel.1 h i m  we're aborting. 

TWR 
1759 : 43 

Continenta seven ninety 
five ramardlia. OB 

h) 

1759 : 45 
RDQ-2 Continental seven ninety 

five's aborting. 

CAM 
1759 :46 

( (sound of crash) ) . 

CAWS 
1759 :47 

( (sound of take off warning alert 
Illanding gear" and "speed brakesTz 
starts and continues until the end of 
the recording) 1 . 

TWR 
1759 : 49 

aS1t.hnt.d seven ninety five 
EaGuardia. 

1759 : 54 
m Continental seven ninety 

five hmardia. 



T n m &  
i3sZBGE 

1759: 55 
CAM 

1800: 00 
w - 2  

1800 : 01 
CAM-1 

1800 : 10 
CAM- I 

1800 : 12 
Wl-? 

1800 : 24 
CAM- 1 

1800 : 28 
CAM- 1 

1800 : 34 
m- 1 
18OO : 35 
CAN-1 

1800 : 38 
CAM 

1800 : 41 
PA- I 

1800 : 59 
m- I 

!a2mxta 

( (sound of decreasing engine noise) ) 

okay what do you want me to do? 

call ccmpany. 

go m out. 

take it easy m take it easy. 

alright lets shut the eng- shut all 
the electrical down. 

get the ah - sped brake. 

where's the checkfist? 

the &rt checklist. 

( ismd similar to slide inflating)) 

easy victor easy victor and be careful 
we see no fire we set? no fire be 
careful eas victor and go to the rear 
of the airp Y ane go to the rear of the 
airplane after you after you exit the 
aircraft. 



CAM- 1 
1801: 08 

CAM-4 
1801 : 15 

1801 : 24 
PA- 1 

1801 : 25 
CAM-? 

1801 : 27 
CAM- 1 

1801 : 31 
CAM-2 

1801 : 33 
w - 2  

1801:33 
CiW- 1 

1801 : 34 

where's the abort checklist. 

way cane this way leave your stuff came 
( (sound of f m l e  voice) ) cane this 

thls way. 

Easy victor. 

cut the engines cut the engines cut 
the engines cut the engines. 

the engines are off the engines are 
down. 

naw they weren't. 

did you pull the Eire handle. 

now there down. 


