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Abstract* Th:s report explams the crash of Amencan International A:rways Fﬁght 808 a
DC-8-61, about 1/4 mile from the approach end of runway 10 at Leeward Point Airfield,
U.S. Naval Air Station, Guantanamo Bay, Cuba, on August 18, 1993. The safety issues. -}
- discussed in the report include flightcrew scheduling, the effects of fatigue on flightcrew B
performance, training on .special airports, and the dissemination of information about -
special airports. Safety recommendations conceming these issues were mat!e tothe
B Federal Aviation Administration, American intema*ionai Alrways, Inc., and ‘Ehe"
S Denartment of Defense. . . S -
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EXECUTIVE SUMMARY

- On August 18 1993 at 1656 eastem dayhght time, a Dcmgias DC 8-61
.frenghter NSMCK registered to American Intemational Axrways Inc., doing:

 business as Connie Kalitta Setvices, Inc., and operating as AIA flight 808, collided E

with level terrain approxnnately 1/4 mile from the approach end of nmway Iﬁ} after - :

the captain lost controi of the airplane while approaching the Leeward Point Airfield .

at the U.S. Navai Air Station, Guantanamo Bay, Cuba. The an'planc was destroyed'_ = o
by nnpact forces and a postaccident fire, and the three flight crewmembers sustained -

~ serious injuries. Visual meteorological conditions prevailed, and an instrument

- flight rules flight plan had been filed. The flight was conducted under 14 Code of -

5 Federal Regulations, Part 121, Supplemental Axr Camers as an mtemanonal;f
| _'.nonscheduled mxhtary contract fhght .

The Natlonal T ransportatlon Safety Board determmes dmt the probable SR

' c.aﬁses of this accident were the impaired judgment, demsmn-makm ,.and: flying

abilities of the captam and ﬂ:gltcrew due to the effects of fatxgue' the captain’s - B

' failure to ‘properly assess the conditions for landing -and mamtalmng v1gxlant_

' situational awareness of the airplane while maneuvering onto final apprcqch, HWs e

E failure to prevent the loss of airspeed and avoid a stall while in the steep bank tum,
clﬂd hxs faxlure to execute unmedtate action to recover from a stall ' | |

o Add:{:onal factors conmbutmg to the cause were the madequacv of the S
f‘hght and duty time reguiatlcns applied to 14 CFR, Part 121, Suppiemental Air
Carrier, intemational operations, and the circumstances that resulted in the extended h

flight/duty hours and fauguc of the ﬂzghtcrew members. Also contributing Were the_:.'
inadequate crew resource management training and the madequate trammg and

guidance by American International Airways, Inc., to the flightcrew for operanons -

at special airports, such as Guantanamo Bay; and the Navy's fzilure to providea IS
system that would assure that the local tower controller was aware of the = - |

m:peraiwe stmbe light 50 as to prov:de the ﬂ;ghtcrew with such mfo:manon

. Sazfety issues dtscussed in the report focu:sed on crew: scheduling by
- American Intermnationai  Airways, Inc., the effects of fatigue on flightcrew
performance, training on spec:al airports by American International Airways, Inc., R
and the lack of dissemination of information about special airports by the
Department of Defense. Safety recommendations concemning these issues were
made to the Federal Aviation Bdmmxstratxon Amencan Intematxona} Axrways, Inc., -
and the Depamm of Defeﬂse | | )




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594
AIRCRAFT ACCIDENT REPORT

UNCONTROLLED COLLISION WITH TERRAIN

AMERICAN INTERNATIONAL AIRWAYS FLIGHT 808
: DOUGLAS DC-3-61, N§14CK |
U.S. NAVAL AIR STATION
GUANTANAMO BAY, CUBA
AUGUST 18, 1993

1. FACTUAL INFORMATION
L1 History of Flight

On August 12, 1993, at 1656 eastern daylight time (EDT), a Douglas |
DC-8-61 freighter, N814CK, registered to American International Airways (AIA),
Inc., d/bja Connie Kalitta Services, Inc., and operating as AIA flight 808, collided
- with level terrain approximately 1/4 mile from the approach end of runway 10, after
the captain lost control of the airplane while approaching the Leeward Point Airfield
at the U.S. Naval Air Station (NAS), Guantanamo Bay, Cuba. The airplane was
destroyed by impact forces and a postaccident fire, and the three flight
 crewmembers sustained serious injuries. = Visual meteorological gconditions'
prevailed, and an instrument flight rules (IFR) flight plan had been filed. ‘The flight
was conducted under 14 Code of Federal Regulations (CFR), Part 121,
Supplemental Air Carriers, as an intemational, nonscheduled, military contract

flight.

The captain and first officer had originated their 4-day sec'p.u.mr.:ei of
flights in Atlanta, Georgia (ATL), at 2300 (start of duty day) on August 16.
Flight 860, a DC-8-61, N814CK, had departed Atlanta at 0006, on August 17,
destined for Ypsilanti, Michigan (YIP), after an intermediate stop in: Charlotte,
North Carolina (CLT). The flight arrived in Ypsilanti at 0408, whereby the flight
engineer concluded his sequence and was replaced by the flight engineer involved in
the accident. :

1Preassigned schedule of destinations 1o be flown for the 4-day pe:rmd
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The fbght sequence continued with a change of anplane and the
departure of flight 841, a DC-8-54, NSG2\,K from Ypsilanti to St. Louis, Missouri -
(STL), at ©746, and terminated at Dallas-Ft. Worth International Airport (DFW) e .
Texas, whereby the flightcrew ended their duty day at 1200. The captain and first
officer had been on duty for 13 hours, of which 5.6 hours was flight time; and the .-
flight engineer had been on duty for 7 hours, of which 3 hours was fhght tire. The S

company provided a hotel room at the DFW Alrport and the crew was relneved of
- flight duty for a rest penod of 11 honrs : o |

The ﬂxghtcrew met in the hotel lobby in the evenmg hours of B

August 17, and arrived at the airport to begin their duty day at 2300. The scheduled ~ J
flight sequence began with the departure of flight 840 from DFW at 2400; and [
proceeded to YIP, with an intermediate stop in STL. Flight 840 arrived at YIP at |
0325 on August 18. The flightcrew changed airplanes to N814CK, and, after the - 3§
“freight sort”" had been completed, flight 861 departed YIP at 0620 for ATL. Upon |

arrival in Atlanta at 0752, the flightcrew was relieved of flight duty untﬂ thelr next -
scheduled sequence was to begm at 2300. , _ b

Shortly after 0800, the captain,_ domiciled in Atlanta, depétrted for his | .

residence, while the first officer remained at the airport to visit with his family. The ~ §
company provided the flight engineer with hotel accommodations for his scheduled . JS
rest period. The captain stated that he had telephoned his wife at their home when  JE
he stopped en route at an automotive store and was told that the "company” needed -

him back at the airport immiediately to fly an unexpected trip. The first officerand - [

flight engineer were also notified by the company and re;omed the captam at the
Atlanta airport.

According to the chief crew scheduler for AIA, thebrigiinal airplane
and flightcrew, N8OSCK, which was to operate as flight 808, from Miami, Florida,

to the Naval Air Station, Norfolk, Virginia, and on to Guantanamo Bay, had been .

caniceled due to mechanical problems. The a -ident crew was reassigned to fly
N814CK to Norfolk, load freight, deliver the freight to Guantanamo, and then ferry
the empty airplane back to Atlanta. According to the crew scheduler, during his
testimony at the Safety Board's public hearing on this accident, the revised flight
assignment would have resulted in an accumulated flight time of 12 hours, and
would have been accomplished within the company's "24-hour crew duty day

policy.”




' N814CK departed Adanta at 1010 that same day and amived at

:" Norfolk at 1140. Upon arrival, the captain exchanged greetings with the freight = =
* handler and then proceeded to the station office to obtain a revised flight plan from

- the company flight follower. The airplane remained on ‘the -ground for = -
- approximately 2 1/2 hours while the freight was loaded. “During this time, the

© - freight handler offered the flightcrew his vehicle to use while the airplane was being’

_ . loaded. He accompanied the crew in the vehicle and observed them reviewing the . - *
" flight plan, weight and balance information, and the weather. Additionally, the

I - flightcrew reviewed the arrival and landing procedures for ‘Guantanamo Bay, - ?:

. including the approach to runway 10, since none of the crewmembers had ever

| tanded a DC-8 at Leeward Point Airfield.

. Upon completion of the freight foading and the incidental duties
" associated with the dispatch of the airplane, the captain assumed the duties of the

d flying pilot while the first officer performed the radio communications. -Flight 808 . i

" taxied from the cargo ramp at 1405 and departed Norfolk at 1413. The captain .

s stated that the airplane had performed satisfactorily during the en route portion of S

. the flight and that the amival into the tenminal area at ‘Guantanamo Bay was
uneventful. e R T M e

- According to-irlft}nnéti'bﬁ derived from the recorded air traffic control
communications and the cockpit voice recorcer (CVR),” the first officer established ~ .
radio contact with the Guantanamo radar controller at 1634:49, while the flight was . =

descending out of 32,000 feet (flight level (FL) 320). Several radio transmissions

~ were exchanged between the first officer and the controller during a. 3-minute e
period. The controller radioed, "Connie 808 heavy, Guantanamo radar, maintain = - |

VFR (visual flight rules] one two miles off the Cuban coast; no reported traffic in
the area; report East Point; Leeward Field landing runway one zero; wind, one eight
- zero at eight; altimeter is two niner niner seven.” The first officer acknowledged the

transmission and stated, "..we'd like to land [runway] two eight.” The conmtroller = = g
‘responded and .issued further landing instruc_tions,- which included a re@o'_rt. of B
crossing the East Point3 fix. However, the flightcrew was confused. about the R
identification -and location of the East Point fix, and the first officer requested = =

 clarification. Flight 808 crossed the East Point fix at approximately 1638, while at.
 m20. . -

C 24 full'uanséript of the CVR is éon_tained in appendix B. P 2
_ o 3East Point is the first of three position fixes idenified by radials from the '
Guantanamo Very High Frequency Omni Directional Radio Range (VOR). o :




L .c:rewar'me‘mbers "otta make that one zero approach just for the heck of it to see how it = |
R why don't we. do that lets tell 'em we'll take {ranway} one zero; if We miss well
" just come back around and land on two eight.” This was. folﬁowed by the first I

- mnway one zero. At 1642: 48, ‘the controﬂer 3eknowledged the n,quest and asked,

At 1641 53 the CVR recerded the capt:am sta;tmg !:o the ether..:'_g.- .'

o ofﬁcer contactmg the Guantamxmo radar controller and reqeestmg ﬁm aﬂpreaeh

...you want uh, left entry or ri ight entry.”  The first officer respended, "make 2 nght R
. j-i'entry - The -captain: and first ‘officer ‘engaged in a. discussion concerning the -
- authonzed entry pattem for.the approach to runway one zero. . The captam said, "Et'__'
does. say right traffic in the in that uh, training clip thats all It says. - The first
.. officer followed w:.th the comment; 'right, 1 know for sure uh, 'cause T j‘&“t went -
~ through tecurrent.-—- besides there’s a blg hill over there' it rmght crwe you some ~ -
_- depth perceptxon problems _— | i

At 1645 51 the control of fhght 8@8 was transfer*ed frem the radar -
. controller to the Guantanamo tower controller. The first officer made mlﬁal contact
= w;th ‘the tower several seconds later, and, at 1646:07, the ‘controfler stated,
- “..runway one zero, wind two zero zero at seven, altimeter two mner niner sevem, .
report Point Alpha.” The first officer acknowiedged the transmission and requested_"{
_“clarification” of the location of Point Alpha. The. controller provided %he crew with -
‘the information and followed this transmission several seconds later with, "eight
<. Zero eight, would you hke runway two elght The ﬁrst off' icer. responded "we're
. gonnatrytenﬁrst. . S

: - At 1646: 41 the captain began the approach sequence calhng for the 8§
ﬂaps to be set at 15 degrees ané the approach checklist items to be performed The
~ flight continued toward Guantanamo Bay, and, at 1651:37, the first officer femarked_
. to the captain, "you wanna get all dirty and slowed down and everyﬂunc. " The |
captain acknowledged the comment. At 1652:03, the tower controller transmitted, |l
"Connie eight oh €ight, Cuban airspace begms three quarters of a mlle west of the |
runway. You are required to remain with this, within the airspace de31gnated bya EeE
 strobe light."* The first officer responded, "roger, we'll look for the strobe light....” S
 Several seconds later, the first officer again remarked to the captain, "I'd give myself [
plenty of time to get stra:ght mamtam a little water off because youre gonna have_

: 4The strobe is a hlgh mtensxty ﬂashmg hght mounted on the Manne Corps guard S
tower, located at the corner of the Cuban border and the shoreline. There is only one strobe and - . |l
it is used as a visual aide to identify the location of the fence. On the day of the acc1den' the .

) sn‘obc light was not opetational and was in the process of repair. . '
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to U, i rh:m: youre gettm in close before yeu starr your trrrnl -

if__rer.ponded “yeah I get 1t I got it gomg to have to reaHy honk it, lets get the gear; o
b down. : | | L

£ S Dunag the next several secorrds the CVR recorded the captam staung;:- R
Cto. the other crewmenmbers that he was having dﬁficulty identifying the munway
" environment as they approached the airport and as the wing flaps were being -

~lowered to the 50-degree down position. ‘The captain then said, "now we goftastay
- onuh one side of this road here, right.” The first officer responded, "yealt, we gettaf-_;-’ L
: -“__-.,tay on thrs srde on this side. over here you can see the strobe Ira}'ts. o j PR T R

At 1652 22 the fhght engmeer remarked to the captam slow l';;

o .mrspeed " Thrs was followed by, "check the tum, " from the first ofﬁcer

S : _' 'The fonowmg exchange of conversanon was recorded bY the CVR

165328
165329

1653331

165333
165335
1653:37

165337
- 165341

- 1653:42

1653:45

1653:48

165357
1653:58

. 1653:58

1654:01

' 1654:06

1_654:09-

:Captam I
- Flight Engineer =
~Captain =
:_Frrst Officer

' Flrght Engmeer

Captam i :
”_'First'()fﬁcer'_'-- -
‘Captain
- Flight Engmeer. L
 Captain-

First Officer
Captain =~

~First Officer
'I-lCéptain; |
: Flrght Engmeer

Sound similar to stail
-waming

| where s the strobe o
" right over there Co
 where Fe R A
right inside there nght msrde
you know, we're not gettmg our
| au'speed back there -

where's the strobe

“right down: there
- Istill don't see it : L
# we're never goin’ to. mike this

~ where do youseea strobe hght R

- right over here .

where's the strobe

- do you think you e gonna make :' |

this
yeah.. 1fI can catch the strobe

light

~ five hundred, you 're in goed
shape
“watch the, keep your an'speed up




1654:10

1654:11
1654:12
1654:12
1654': 1‘3

Unidentified crew
(don’t) stall warmning
Captain

First Officer

 Flight Engineer

Captain

I gotit

stall warning
stall warning = |
I go't it, back off i

'I}xe CVR then - recorded an umdenuﬁed cremember say, 7

More than 20 witness statements were recexved that described the
-~ events of the accident. These witnesses were focated at' vanons pc)smons citheron

L Statementsiofotnes&s

o power foﬂowed by a second remark, "there it goes, there it gees

the airport or in the wc;mty, when they observed ﬂzght 808 on August 18, }:993. -

A crew of four U.S. Navy pliots who were located in the eeckpit of a

Lockheed C-130 that was on the airport ramp, observed the appmach ami

.subsequent crash of fhght 808 One of the pllots stated

..Isaw the DC-8 on a  wide right base for runway 10 It appeared i
to be at approximately 1,000 feet agl [above ground level]. T was RS
interested in watching such a large airplane shoot the approach.. dto

looked to me as if he was turning to final rather late so it surprised =~

me to see him at 30 to 40 degrees AOB {angle of bank] trying to
make final. At 400 feet agl, he increased angle of bank to at least
60 degrees in an effort to make the minway and was stll
overshooting. At this time the aircraft's nose tumed right and it
appeared he was trying to use boitom rudder to make the runway.
At this point, he appeared to be 200 to 300 feet agl. He was still
overshooting and my copilot remarked he was going to land on the
ramp. His wings started to rock towards wings level and the nose
pitched up. - At this point the right wing appeared to stail, the
aircraft rolled to 90 degrees AOBR and the nose pitched down....

The other three crewmembers corroborated the aforemenuened

descnpuon of events.
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The statemems ef many of the other witnesses who observed tlie EC-&
pmvsded descriptions of the approach and crash sequence that were similar to those
i of the Navy pilots. Included in some of those statements were descriptions of the
| attitude of the airplane as it struck the ground and the explosion that occurreﬁ dtmng ,
the nmpact sequence One witness, stated, in part: :

Just in front of the runway the jet tried to twrn...to the ﬂght wi'ﬁ!e ,
it was very low to the ground. The nose and right wing hit almost
- simultanecusly and the jet burst into flames sending wp black -
smoke. Prior to the crash there were no flames or anything unttsua}
- about the alrcraft. ,

The alrpiane stmck the level terrain approximately 1400 feet west of
thc approach end of runway 10. The accident occurred during the hours of day!tght
at 19 degrees 54 minutes North latitude; and 75 degrees I3 minutes West
- Longitude. Figure 1 depicts the ground track of flight 808 derived from fiﬁgm data
recorder (‘f*DR) mformauon

12 Injuries toPersons

Injuries Crew Passengers Other

- Fatal
Serious

- Minor/None
Total

13 Damage to—Aifcraft

o - The airplane was destroyed by ground impact forccs and a
postacczdent ﬁre. The value of the airplane was estlmated by AIA at $5, 000 000

1.4 Other Damage
A concertina razor wire fence near the approach end of mnway 10 was

damaged by fire and several crash/fire/rescue vehicles that overran the fence during
the ﬁre-fightmg operation. f P
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s Personne! Iﬁformatmn

15: - 'me Captam

- " The captain, age 54, was hired by AIA on Febmary 10,191, a2
c:apaam in the DC-8. He holds an Airline Transport Pilot (A’I‘?} eemficate thh :

f  multiengine land airplane privileges and type ratings in the following azrpfm the
§  DC-8,DC-9, and B-727. He also holds a commercial pilot certificate with a smg}e' |

X engme Iand alrplane rating, a ﬂ:ght engineer cert:fica{e with a turbopropeller rating, o

anda mechamc certificate with ratings for airframe and pewerpiant. ‘The cap;ams_ R
first class airman medical certzﬁcatﬂ was issued on May 11, 1993, with a limitation .~
f  that, "Holder shali possess correcting giasses for near vision whﬁe exermsuxg the’ ER
E pmrﬂcges of this airman’s cemﬁcate " - L

- Pnor to bemg hIred by AIA he had been employeé by Eastem SR
Axr!mes Inc., from 1966 until it ceased operauons in 1991. During his employment -~
- with Eastérn, he had flown as a flight engineer on the Lockheed 1-188, and then -
upgraded to first officer on the Convair 440, Douglas DC-9, Boeing. 727, and %he B

- Lockheed L—IOI 1. Healso flew as captam on the DC-9 and B-727..

_ Accordmg to cempany records at the tlme of the accrdent the captam
had accumulated apprommately 20,727 hours of total flight time, of which about”
16,200 hours had been accrued at Eastern. Since his employment at AlA, he had'_ ”

1,527 hours as captain in the DC-8. A query of the Federal Aviation Administration

(FAA) airman records in. ORIahoma City, Okiahoma, revealed no PTCWous__'. TR

' enforcement actlon or acczdent hxstory

The captam successfuny completed recurrent trammg and DC-S gmmd' R

“school on February 12, 1993, and received international flight operations, hazardous -

 material, and eimergency procedures trammg, and specxal airports quahﬁcancm. He _
~ also completed a pilot-in-command (PIC) proficiency check on February 20, 1993,2 -
line check on April 8, 1993, and his last simulator recurrent. training on August 4 R

i 1993 The captam had no prevmus operanonal expenence at Guaranamo Ba}

Interwews wﬁh pﬁots who have ﬁown with the captam descnbed hlm- _
_ favora%)iy and commenth that he was very conscxentxol_s and good at managing the

crew. A company ﬂ:ght instructor who had given the- captam several checkndes_

described him as a good pilot who was “middle of the pack” in abxhty as.nd who

. 'dzspl.«..yvd good }udoment when deahng with emergencies.
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'The captain had received a 2-day crew resource mgemem {CRM)
training while he was employed at Eastern Airlines. AIA does not have a fommi

CRM program; however, the cor.ey did attempt, on a limited basis, to inse

CRM pnnclples mfennaﬁy during ﬂutxal and recurrent trammg.

1.5.2 The F;rst Oﬁ‘icer

 The first officer, age 49, was hired by AIA on November 3, 1992, as a .
DC-8 first officer. He he!ds an ATP certificate with multiengine land airplane - FNES

privileges and type ratings for the Learjet, DC-8 and DC-9. He also holds a
- commercial pilot certificate with single-engine land airplane privileges and a fizght

engineer certificate with mﬂ)oprope!ler and turbojet ratings, His first class anmazz .

medical cemﬁcate was 1ssued on Apn! 6, 1993, with no limitations.

The ﬁrst ofﬁcer was also prevzoasly employed by Eastem Airfines

from 1968 untxl 1991, and had flown as a flight engineer, first officer, and captain on :
a variety of airplanes. After leaving Eastern Airlines, he completed the DC-8 ATP B L
program at Amow Air Training Center that quaiif" ied him to exercise the prmfeges' B

of PIC on the airplane.  He held the position of co-captain on a twin engine
turbopi opeller airplane, operated by Eastern Foods and the Hooters Restamanz
chain, until bemg hired by AlA, : . :

- According to AIA company records, at the time of the acczdent the ﬁrst

officer had accumulated approximately 15,350 hours of total flight &me of which -

- about 492 hours were flown at AIA as both a first officer and captain on the DC-8,
A query of the FAA airman records rr.-':veaie“’I no previous enforcement action 01'7

accident history. : = '

The first officer completed company DC-8 recurrent ground trainingon =~ |
August 13, 1993, and received international flight operations, hazardous material,
and emergency procedures training; and special airports qualification. Interviews
revealed that his peers regarded him as a "very competent” and “excellent” pilot.

Between the period of 1963 and 1968, the first officer served in the
~ U.S. Navy as a pilot on an aircraft carrier. One of his assignments during that
‘period was to monitor the activity in Cuba which was conducted with 2 Gramman
SZE aircraft from the Leeward Airfield at Guantanamo Bay. However, he had not
flown into the airport smoe that time. _—




- mformal" CRM trammg

"HI_.'

The ﬁrst oﬁ“ icer had campieted a 2~day CRM eiass Whne esnp!eyed P L

Eastem Axrhnes however cinrmg h:s emp}oyment with AIA he had nwed

1 53 The Fltght Engmeer

The fhght engmeer age 35 was, hxred by AEA on Febmary 1 1, 1991

B aDCs flight engineer. He holds a commercial pilot ceriificate with: smgie mé | o
[ multiengine land and instrument airplane ratings. He also holds a flight engineer =~ 'i
B8 certificate with reciprocating and turbojet powered ¢ aircraft ratings, and a mechanic

{ * certificate with airframe and engine ratings.. His fmt class anman medical

o cemﬁcate was ;ssued on April 8, 1993 w:th no hmitat:ox

Accordmg to company records the ﬂ:ght engmeer had been fgﬁwgh . '_ Lo

3‘-m May 1, 1991, and retumed to AIA on October 31, 1991. During the furiough, he Rt
B was employed by Trans Continental Airlines as a. first officer on DC-6 airplanes.

-?,f Upon his return to AIA; he resumed the dunes of a fi;ght engmeer on the DC—S On ':. .
B August 31, 1992, the flight engineer was again furloughed for apprexmateiy G
Y month and he has been connnuousiy emponed smce h;s retum . |

E At the time of the acc:dent {he fhght engmeer had aecmnu;ated R
S 'approxunately 5 085 hours of total flight time, of which 1,500 hours were accrued
as either a PIC or second-in-command (SIC), and 3,585 hours were as a flight =

-_engmeer ‘His total flight engmeer experience on the DC-8 was 1,085 hours,andhe -~ -

S had accrued about 60 hours in the previous 30-day. period. A query of the FAA

- airman records revealed 1o record of prevzous enforcement actxort or acc:deﬁt B

. --hlstory

'Ihe ﬂxght engrﬂeer successfnlly completed his- last DC—S fhgm engmeef o

fine check on June 26, 1992, and proficiency check on September 6, 1992,

L,ompany records indicate that during his last DC-8 ground school and Tecurrent
training, he received mtemanorza} flight operatxoes hazardcus matenai and.
'emergency procedures Erammg, and special  airports quahf' cztlon The fhe,ht o
- '--'engmeer had not reeewed any CRM trammg frem AEA . - )

B The ﬂzght engmeer was descnbed by peers 3s. competent and-.

" conscientious,” and that he did an effective job and spoke when he- obse-veé an o

__ musuai or a’oﬂonnai sxmanon -
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1.54 Flightcrew Activities and Flight/Duty Times

| According to interviews and AIA records, the eaptam and first officer

were paired together on the 4-day trip sequence that began in Atlanta at 2300 on

~August 16, 1993, the start of their day. The flight engineer joined the pilots fhe 7

- following day during a layover in Ypsilanti, when he replaced the original flight E

- engineer who had completed his sequence.: The captain and flight engineer bad -
flown together previously; however, the first officer was ﬁymg wﬁh the oﬁm‘ i
crewmembcm for the ﬁrsttme S : ; _ _

: ~ The captain had been off duty from August 1 through 5, and then flew
‘a 4-day international sequence, August 6 through 9. He was again off duty unil
- August 16. The captain stated that his activities immediately before the normally
-scheduled trip were routine and that in the 2 days before the tnp, he typ:cally went
to bed about 2330 and awoke between 0700 and 0730. e

~ The captain- described - himself as a da) person” who had some’i

difficulty adjusting to night flying schedules. He also stated that his sleep patlemn
~ was normal during night hours when he was off-duty; however, he "was | ;rot agood

sleeper” and his sleep was "not restful” when he was taking naps during the day. "

" On Monday’,'.'AugnSt' 16 (the first day of the schechiﬂed 4—day
- sequence), thc captain jogged in the afternoon, took a nap between about 1?00 and_ )
1900, and then had dmner at home before reportmg for duty | | cuE

The first officer was off duty from August 1 thmugh 9, and theﬁ he
~attended 2 DC-8 recurrent training classes between August 10 and 13- ‘He was

again off duty from August 14 through 16, and spent that time at home with his
family. He said that he slept his normal night time hours during the days off, going
to bed about 2300 and receiving a "good” 8 hours sleep each night. He said thathe

also took a short nap on the afternoon of August 16, in preparation for reporting to o
duty. | | Lo e e

- The flight engineer had been off duty from August ! until he joined the
other crewmembers on August 17. He spent the days before the accident at home
involved in routine activities while waiting for crew scheduling to pro?nde atip -
assignment. He said that he typically went to bed between 210@ ard 230@ and_
- -awoke between 0800 and 0900 every day. . R )




13

: The flight engineer went to bed on the night of August 16 at between
2230 and 2300 and was awakened by the AIA crew scheduler at 650(} on
- August 17, ass:gmng him the t:np sequence w1tb the accident captam and ﬁrs:_
- officer. |

155 - Events I.eadmg to the Acczdent

: ) 'Iheﬁrstdayofthetnpsequencebeganat%{)ﬁ)atATLandtenmﬂated
at DFW at 1200, following 13 hours on duty and 5.6 hours of actual flight ime.
 The Crew was’ provxeied a layover hotel at DFW and given 2 reportmg time of 230& S

'fo:.thenextmp S o | o

The captain said that he went to bed mnnedxately aftcr the mp and
*siept from about 1300 untxi 1800 then awoke, jogged, showered, &nd ate snpper
‘before repomng for duty : .

: - The first ofﬁcer dxd not go to bed xmmedxately, bm sani he ate a Iarge .
' breakfast and read the newspapers for about 1 hour ‘before going to sleep. He sie.pt '
~until ubout 1 hour before reporting time, and e excrc:sed in the hotei room ane! had :'
a meal before reporting for duty. - | '

‘The flight engmeer went to bed after breakfast and slept abeut'

- six hours. ‘He telephoned his ‘wife in the evening from the hotel shortly before T e
- reporting for work and they spoke for 20 to 30 minutes. His wife said that when she L

talked with her husband he ' sounded well rested

The crew mported for duty at 2300, departed DFW and amved at thﬁ*
company base at YIP at 0325. They remained there for 3 hours while the freight -
was being sorted and loaded onto a second airplane. During the three-ho&r pem)d,f ,
~ the captain and the first officer had coffee and doughnuts with another AIA captain

~ in the company break room. The other cujtain described both crewmembers as
* cheerful, saying that the first officer was happy to be going back to his famﬁy He
said that both pilots seemed rested, at least "as much as you are at that time in the
moming.”" The other AIA captain and the captain of the accident flight contxm.ed to
converse for about 1 hour while the first officer "closed his eyes and relaxed in his
seat in the airplane” for 30 to 60 minutes. The captain said that be did net rest
du:mg any. of the iayovers before the acczdent



“The crew departed YIP at 0620, and terminated the scheduled day in .

L _ATL at 0752 The ﬂsghz engineer was prov;d,.d a crew 1ay®verh0tel TOOTT: whi&c ﬁte_ g

- ;.captam and ﬁrst officer piarmed o retum heme dnrmg ﬁle scﬁedu!ed Iayb_ _er.g L

 About 0830, the chicf AlA crew scheduler zemee_; hat fight 808

':- J”’-_-’would need to be reassngned to fly to Gnantammo ‘The crew scheduler said that he: |
" ‘was advised by the flight follower that the crew wouid fimsh within 24 hours’ emty'- :

| 'hme and that there were no- lega¥ probiems with duty. time becanse the ﬂzght 10

o Guamanamo was consxdered to be "mtematmnai " The schedufcr said ! that it was

o company pohcy to avord asszgnmg crews to- more than 24 hours commons daty E

- time, and with the revised schedule, the reassigned flight would have departed for-
- Norfolk Naval Air Station, Virginia, (NGU) to Ioad the contract fretght, then flyto
e -Guantanamo Bay, and retumn (ferrymg the axrplme under 14 CFR Pan: 91) to ATL
. within the 24-hour duty time- hm:tatlon._ ‘The accumufated ﬁzght h@m‘s fer thc
e 'revxsed schedule were caiculated to be aboat H how's and 45 ﬁnmlstes " |

MR The crew scheduler was farmhar wzth the three fhghi crewmembers
A and saxd that he had’ ‘called on them numerous times in the past year for ovelrtme-'f
g assxgnments whlch they typzcaﬁy accepted : 3 R

S . Upon nonf' cauon of the reass:gmnent the crewmembefs dmscussed the
- trip and deczded it was. legal although they. believed it to be a long duty day that

 was "pushing the edge:" The captain stated in his. postaccrdent mtemew that he did :

. not feel particularly fatiguf*d but would have rather gone to bed ‘The! first officer

_ 'sxated in his interview. that consldenng the legahty of the trip and his knowiedge of’
prevzous company actxons you bettf*r really be tn'ed to refuse the tnp .

'I’he ﬂzght follower stated inan mtervnew after the acc:dent that dunng

h:s cmversanon ‘with .the captam abost the reassignment,. the captam soanded‘
normal and did not si:ate that he was med or fangued ' ' = e e

The fhght foiiower also said that accordmg to the DOD contract for; '_::' :

| __.semce 16 Guantanamo ‘Bay, AIA. won!d be penalized if too many ﬂxghts ma.

" 3.month period departed late from Norfolk. Because of the reassignment of

| .azrpianes flight 808 was departing late. The flight follower said that she had i

- telephoned personnei at the Leeward Point Anﬁeld to advxse them of the late arri cal
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~of ﬂ}ght 808. Because she beheved that a cutfewS was in effect, she requested ﬂi&t

- the anport wmam open

' The captam stated in the post accident interview that duzmg the: i
| approach bneﬁng of Guantanamo Bay, he remarked that "if anyone [of the
| 1..zewmembers] sees anythmg they don't izke call go-around.” - : -

The ﬁrst ofﬁcer said the crew had dlscussed the approach (mferencmg; -

 the approach plate) to Guantanamo Bay when they were about 50 miles from the SRR

airport. He also stated that he was satisfied that e ach of the crewmembers hada

~ common understanding of what was necessary for a safe landing. The first officer =
- said that he would have been "willing" to initiate a go-around even as the non-flying - i
- pilot. However, he also said that he would be hesitant to initiate the go-armmd n

~ close proximity to the ground because it might create a dangerous su:oanon If he "

- took control of the an'plane

L The first. ofﬁcer said that as they approached the airport he felt fu!ly
_ alert and exhilarated, as though he were making an aircraft carrier Iandmg The

* captain stated that he had felt tired and "lethargic" during the period when they were S

approaching the airport, and he also belzeved that the. other two crewmembers Were o
faugued. i : : :

Durmg the ﬁnal portion of the approach the CVR recorded both the ~

ﬁrst officer and flight engineer indicating their concermn about the approach to &13 -

' captain; however neither crewmembe-‘ called for a go-around "

1.6 Airplane Information
161 Gener’al

N814CK serial number 46127 was registered to American
International Airways, Incorporated, d/b/a Connie Kalitta Services, of Momstown,
Tennessee. The airplane was manufactured in December 1969 and was origimally
configured for passenger service. It had accumulated a total time of 43, 947 4 hours‘
and 18,829 cycies on the axrfrarne

5} seward Point Airport is open and operational 24 hours a day. The airport is not
restricted by a curfew; however, flight operations after dark are not recommended. :
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o The alrplane was equipped with four Praﬁ & Whﬁney 11‘38-33
' engmes that were modified with the stage-2 hush kit. The engines had accumu%a%ed
the foiiowmg total time and cycles as of Aagust 18, 1993: RS

" Enginel SN 644595 484703 hours 'z8,084 cycles.
 Engine2  SN645518 463864 hours 26,164 cycles
.~ Engine3 SN 644487 542854 hours. 26,274 cycles
: Engme 4 - SN 644952 o 43 955. 3h0L1’S 17,663 cycles

162 Alrcraft We:ght and Baiaﬂce Infsrmatmn |

The foliowmg axrpiane ‘information was derived - ﬁ'om the AIA
(FAA-approved) fli ght manual: :

Maximum rarnp weight (MRW): 323,300 pounds
Maximum takeoff weight (MTW): 320,300 pounds
Maximum landing weight(MLW): 240,000 pounds

~ Maximum payload: 80,360 pounds
Basic operating weight: o 143,640 pounds
Fuel capacity: - . 150,400 pounds
Maximum zero fuel wei ght(MZFW ) | 224,000 pounds
Landing ﬂaps L L 35 degzees

-The takeoff wexght for fhght 808 was caiculateé by the ﬂzghtcrew and, e
determined o be 280,499 pounds (airplane basic operaring weight of
143,640 pounds, 87,000 pounds of fuel and 52,859 pounds of cargo in the cabin).

- The maximum allowable takeoff weight was 284,300 pounds, which was bassd on
the maximum landing weight plus the estimated fuel burn of 44,300 pozmds The
required fuel for the accident wrip was 75,100 pounds. The captain initially -
requested 86,000 pounds of fuel and later added an addmonai 1,000 pour:ds for a .
total ramp departure fuel load of 87,000 pounds '

Based on the projected fuel bum of 44,300 pounds, the '%veighl of the 7
airpiane upon landing at Guantanamo Bay would have been 237,199.  The runway

6See section 1.6.3 for further details of authorized flap positions.




&y o

) mmﬁys;s prov;ded o the fhghtcrcw DY the company flight followers determmed ﬂ'ﬁe
mmumum aliowabie iandmg weights for fhght &08 at Leeward Anﬁeid to be

RUN’WAY 10

| ‘Iﬂ knot headwmd | ‘774 300 pozmds N
. Oknotheadwind -~ 260,700 pounds
10 knot taﬁwmd e 237 800 pounds |

RUNWAY 28

15 knot 'headwmd = 274,300 poundsf P
. QOknotheadwind = 260,700 pounds
- 10knottailwind =237 800 pounds .

At the time of the accxdent, the wind was repoﬁed to be ﬁomr |
200 dcgrees at 7 knots. At the pro;ected landing - ve:ght of 237,199 pounds ﬂxght

- 808 would not have exceeded the limitation for Iandmg on mﬁway 10.

The ianding "V“ speeds for the airplane configured for a 50—dcgwe ﬁap

}andmg at a gross iandmg wetght of approximately 236,000 pounds would have o

been 170 knots maneuvenng speed, 147 knots (approach speed) and 142 knots
(mmshom speed).¥

163 Supp!emental Type Ceruﬁcate Informatmn -

- The flight ma_nual for Ng14CK contamed the foﬂowmg Supplemcntai
Type Certificates (STC) '

: 7’I‘he maximum allowable landing weight is predicaied on opcranonal anushd and
~antospoiler systems, a dry runway, and landing flaps at 35 degrees.

£The maneuvering speed, which is the minimum speed for an axrcraft conﬁguratmn
at which a 30-degree bank may be used. It is calculated at 1.5 times the stalling speed for the
particular configoration or flap setting. This will normally be 15 degrees for QNC airplanes and
23725 degrees for all others, as defined in the AIA DC-8 flight operating manval. |

9The approach speed, which is threshold speed plus 5 knots. “This speed is o

established after the aircraft is on final and the bank angle is limited to 15 degrees, as deﬁnedm

the AIA DC-8 flight operating manual. '

| - 10The threshold speed, which is caiculated at 1.3 times stall speed for the weight
ad ﬁandmg ﬂap setting, as defined in the AIA DC-8 flight operating manual.
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i NS _STC No SAISOZSO xssued to Rosenbaum Avxancrt, Enc RS

. was an a:rframe desxgn change to permit the instaliation ofa

- cargo-door, cargo restraint bulkhead, heavy duty cabin floor, . -

' Class "E" cargo compartments, ‘cargo pallet restraint gysgem __
B f;and provxswns fortwo addxtz(maé c*ewmem&ers. B

S STC NO SA567ONM issued o Shanmn Engmeermg,}_-__ﬁ“
=_'_’-._.‘_pr0vzded the  specifications to instail @ cgckpit warning
~ system for 25- degfee landing flaps. The aforementioned STC .
. also reqmred either the previous.or concurrent installation of -

~~ STC Nos.’ SASSIO?\IM and ‘241180, whlch mcreased ‘the -
h _..,__alrplane landmg and zero faei Wezghts and - reqmzed the
- installation” of the Quiet Nacelle: Corporation Plus {(QNC+) o
o acoustlcal}y treated engme nacel!es (stage 2 hush kri fer noxse
-reductxon} : T e,

R Accordmg o the supplernent to the AIA auplanﬂf ﬂlght n il for the
_DC- -61 eqmpped with- the QNC+ conversion, the "Certificate -
Procedures and Perfonnance Information” aathonzes 35 degrees {}f ﬁaps as ﬁze

- normal - landing ﬂap conﬁguratlon It also. states ".flaps 50 is’ no ionafer an
o "authonzed landing " flap (except for emergency purposes) and the Sﬂ-degree

= pexfomance data in'the Basic ‘AFM is. considered to be a- part of Emergmcy.
--Procedureq for the purpose of thxs AFM Suppiement L o

SR " The DC-S was ongm.ally cemﬁed for SG-degrPe ﬂap la_ridmg'
T _conﬁguranons However, in 1985, the FAA adopted regulations hnnﬂng the noise =
. prod:.ced by axrcraft wezghmg more than 75,000° pounds.- ‘The- DC-B was. ene of -
~ many aircraft models that were. equipped with engines that .could not meet the noise. -

limitations. without modlﬁcatxon The QNC+ conversion was one such modtficatlon

~ that "quieted” the engines with the use of acoustic insulated engine nacelles. The

. STC also modified the operating procedures of the airplane by | reducmg the.

| authonzed landing ﬂap configuration from 50 degrees to 35 ciegrees of ﬂaps 0

'_ reduce engme thrust (reduced noise output) to comply with the noise regulatlons. .
" The 50-degree ﬂap restriction was not an axrcraft performance lnmtauen becaﬂse ef
'the conversion. . - o TR




S ‘. DC—S Mamtename and Inspectmﬂ ngram

. Part D af the. FAA-approved A.!A Operatmns Spemﬁcatxmts derﬁms Ehe: e
5_.-_ajppmved mmtenance program. - The AlA General Maintenance Manual estahhsh@s en e
the pmcedures and requfremeats for accompaahmg maintenance md inspections. |

. The: program also. includes a Continuing Analysis and Surveillance Program, which .
;z,, defined m a Re‘iiabxhty Analysxs Mamtenance Pianmng ngram {RAMP} maﬁuai. Pl

b i  AIA initiated 2 “C" check on NEMCK in July, 1993. The mspecn R
 was compieted and the airplane returned to service on- A.ugus& 2, 1993 The - .
._Jnmmtenance records indicate that during the C check three major & nonroutine fasks

Were. performed, the nght elevator was replaced becausc of corrosion and crackmg-

_onthe upper and lower skins; both controi columns were repiaced and both: sets of 5

pﬂot rudder pedal bracket assembhes were mspected to comply wﬁh Aarworthmess :

Directive (AD) 90-16-05 and Douglas Service Bulletin (SB) 27-273R1. The
- ‘elevator. and aﬂeron contmi cable syslems were ngced; foliowmg the compietxm of -_3 S

- _-.ths mpectwn

At the tzme of the accxdent the a:rplane haa accmnu!ated 31 homs ef | :i_:' S

.- ﬂ;ght tmie smce the completton ef the C check

15‘55 '. | Mamtenance Records Revnew SRR

_ In addition to &he Deferred Mamtenance Items (DMI) Lst AD and SB o
' 'wmphance records, the aircraft Iogbook entries  from June: 2, 1993 through i
 August 18, 1993, were reviewed. This review revealed that all applicable ADS and“- Do

. aBs had becn accomphched and that the four DMIs had becn closed

The DMI page from the aarcraft papers md:cated four dzscrepanczes, B
two of whxch pertained to the No. 3 engine. One of the written iterns reported that g

- the No. 3 THRUST BRAKE hgh‘i had illnmmated on August 4 and August 6 1993,

Inthe Aagust 6 discrepancy, the reverser cascade door light was described ab bemg R

(‘i )

on." The same mechanic  had sxgned the corrective action for both August SR

occurrences and closed out the logbook entry with "removed and rep}aced or

"repaired” ‘the cascade door assembly and "perfcnned an operat:onal check.”

- Maintenance personnel had also documented that the reverser cascade door hghti o
“was normal, per maintenance manual chapter 78. The additional deferred items

referred to the. No. 4 engine N2 indicator being "inop” and the No. 3 main fuel
quanfnty mdlcawr readmg dxfferemly tha"x the dnp stu:k




o _"-1-9 . Commume:atmns

. The i"?ﬁﬂtép@#téd“suﬁacé wea&zer..éoﬁditierrs w#eré:' e

" Clouds 30,000 feet thin overcast, visibility 6 miles, temperature.
. 88 degrees Fahrermelt dew point 66 degrees Fahrenheﬁ, wmd
200 degrees at T knots altm;eter 30. (}2 mches Hg :

B A;dsto Nawgatmn s

L - fNOt apphcabie.__ . e

. The alrport ¢ traffic area for the Leeward Point Airfield is defined as e

e :.-Guantanamo reservatton and the area to seaward, within a five statute mile radn.s of

‘the alrﬁeld up to, but, not mciudmg 3,000 feet above the ground All aurcraft Wfﬂfﬁl .

. this area are required to maintain radio contact with air traffic controllers. The air -

-._traff“ ¢ control facal:w is opemtmnal 24 hours a. day and is staffed contmuousiy by”' :
rmhtary personnel ' o :

3 The Guantanamo radar controi facﬂzty prcmdes VER adwsory services -
- only, with no IFR separation for aircraft transitioning to. VFR and landing at "

B Leeward Airfield. The arrival procedures indicate that if IFR conditions prevail at - o

e the airport, the controller will issue clearance to execute' the pubhshed fRSmlment
- approach Howevcr the approach termmates with carclmg (VFR) minimums.

. | The tower supefwsor/iocal controlier assumed the air traff c comrol 3
_dutxes about 1455 on the day of the accident. Upon assuming those duties, the

L controiler detenmned that the hxgh—mtens:ty strobe . was moperaﬂve and ﬂlxs L
mformanon was lmmedlateiy reported to the Marme Batracks P .

o 1lThe Manne B.m'acks is notified of the moperanvc strobe because itis meunwd e

" on a Marine guard tower. The operation of the strobe is then verified to deiermine if the light has
been manually extinguished ‘or has sustained a mechanical maifunction. Once its been determined
that a mechanical maifunction exists, a work ordcr is then initdated for the Pubh{: Wo:ks
3 Depanmem to conduct the repalrs S L




. At the time of the accxdent, trammg of a new air Eraﬁic commﬁer was_ o
btmg conducted in the control tower. The trainee was perfonnmg the duties of local .

 controt and had provided flight 808 with landing instructions, which included the
standard phraseology, “caution prohibited Cubas airspace begms three—qum‘ters ofa

- -'_mﬂe west of the runway. ' You are requmed 1o remain within the first fence fine
' designated by a high intensity strobe.” The trainee was not aware that tne strobe "

- lght was mope*atwe and ‘the supervisory controller, who was. zmmtanng the o
- communications, dtd not alert the ﬁlghtcrew that the lugh-mtemrty sﬁmbe was_ .
ﬁ_:moperatzve | | | |

lli) _ " Aemdrcme Infomahoﬂ

o The Leeward Pomt Axrﬁe}d of the- U.S. Naval Stat:on is Eocated at the - o
| fwestem end of the Guantanamo Bay Reservation. The airfield is approximately 56

. feet above mean sea 1eve1 (msh) and has a smgie runway, oriented east-west and -

*deszgnated '10-28. The nnway is constructed “of - reinforced - concrete and 1s

: R 000 fee:{ iona and 200 feet wxde .

The airfi e!d 15 eqmpped w;th a hghted 30-knot wind sock near the =

| --'approach end of each mnway and a free-swinging wind tee, located ﬂudﬁeld, onthe |

~ south side of the runway. Runway 10-is equipped with a portable fresnel lens thatis
750 feet from the dpproach end -and zs posmorxed to prowde a 3.25-degree
B .ghdeslope angle. '

- Runway 28 is typ;cally the ° ?refen'ed" runway to }and becamse sf the_.: R
| __.unobstmcted approach from the IFR/VFR transition points. Landing on runway 16

requires a standard right nafﬁc pattern to be flown within 3/4 nautical mﬂe of the
' _appreach end of the runway, due to prohibited airspace beyond that point.. The VFR

| arrival/departure route chart published in the Naval Station Guantanamo Bay, Cuba, L
j  Air Depart:mem Axrﬁeld Bnef statcs in part: | i |

Exerc:se EXTREME CAUTION when landmg Runway 10 due to :
short ﬁnal approacn and prevaﬂmg crosswmd

. " To assist pﬂots perforrmng tim VLSual approach the Naval reservatmn..;
- fence line is used as an identifying landing mark for planning the appmath because .
" jt'is located 3/4 of a nautical mile from the runway. Also locat‘.d along the fence
line are several Marine guard towers, a series of four ﬂasmng red lights, three
steady :lkumm‘ﬁed red hghts and one high intensity whxtc strobe hght
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The strobe light, mounted on top of the Marine Outpost No i, socated

at the western boundary shoreline, is used only as a visual reference to identify the [

fence line readily (during day or night operations). It is neither a mandatory

reporting point, nor is it necessary to identify its location to exccute the approach to ]

runway 10.

A second prominent visual reference point is a beach cabana locatedon |

the coastline, approximately 2,000 feet west of the runway 10 threshold, midway

between the runway and the border fence on the coastline. Witnesses Estate_d that

- flight 808 overflew the cabana while on the base leg of the approach.
1.11 Flight Recorders

LI Flight Data Recorder

| The airplane was equipped with a Fairchild model F800 (serial number  |§
5156) digital flight data recorder (DFDR). It records Aeronautical Radio - NS
Incorporated (ARINC) 542 expanded configuration data as a function of elapsed |

time in digital format. The DFDR recorded indicated airspeed, magnetic heading,

pressure altitude, vertical acceleration, microphone keying and time. It was §

transported to the Safety Board laboratories for readout and evaluation.

The data indicated that approximately 52 seconds before mé accident,

the airplane was in a right turn from an initial magnetic heading of 321 degmes and - |

- was descending through a pressure altitude of 829 feet. Approximately 38 seconds
later, the normal acceleration!? values increased while pressure altitude values
decreased. Concurrently, the magnetic heading passed threugh 360 degrees, and the -
indicated airspeed value was 136 knots. The magnetic heading values continued to
change in a manner that was consistent with a right tum, while the indicated
airspeed value decreased to 113.12 knots, and the pressure altitude decreased to
327 feet. These values continued in their respective decreasmg trends until the
termination of the flight.

 12Nonmal acceleration is the acceleration along the airplane’s normal (vertical)

anis, and the values are measured in units of "G” forces. "G” refers 10 a2 measure of the force ona

- body undergoing acceleration as a multiple of the force imposed by the. accclcmuon of the Eanh s
pravity.




- _i 1 11 2 Cockp:t Vmce Recerder

The axrplane was also eqmpped W1th a Sundstrand model AV-SS?B_-.E._; S

cuckprt voice recorder (CVR), {serial number 510), that was removed from' the ]
B accident alrplane and transported t@ the Safety Board‘s Iaooratorxes in Wasmngtom R

DC for transcnpt preparatxon The CVR. tnmscnpt was ‘derived frbm the

[l playback qualiy of the audio information was good.

. :_'3:'1 12.1 Generai

. '4-channel recordmg of the audio control pane}s for the captain, the first afﬁcef, thej- :f-i
- f.-'_ﬂlght enameer and the audxo szgnai mput from the: cockpli area mlcrophone .

The extenor of the recorder exhiblted rnmor" :'stmc‘ural dam.agc and |

N -exposure to heat and fire.- The magnetic audio tape was found undamaged and the e

E 112 . Wreckage aﬁd Impact Informatmn .

The airplane mmally struck the ground 200 feet north of the e:xtendc d e

. . mnway centerline and 1,400 feet west of the runway 10 threshold (see figure 2).

, ~The - wreekage debris was ‘oriented on a magnetic headmg of approximately
§ :100 degrees and extended for a distance of about 1,000 feet from the initial impact
point. The debris found at the farthest point from the runway consxsted prmmﬁly'of o '

nght wmg structure and skm as well as parts from the Nos. 3 and 4 engmes

The initial impact mark was a thm shallow trough that fanned outward--__ SRR

to about 25 feet wide and extended 150 feet in the direction of flight. - The nght
~ wing tip, found 200 feet north of the first impact point, exhibited compression

B “damage and scratch marks that were consistent with the au-plane ln a roll attltude of o

51 degrees at the pomt of mma} ground 1mpact

Ali major portions of the aarplane and fhght control systems were o :: - ?

‘tcccmmed for at, the accxdent site. ‘There was no evidence of an in-flight fire, nor

“was there evidence of structural anomalies that would indicate a preimpact structural o
“failure. Examination of the wreckage also revealed that the landing gear was inthe

’down and’ locked position; the eievator pitch trim was in the 7 degreel-nose-up-

N pesntmn, the leading edge slots were in the open position; and the wmg ﬂaps werein ;_.:,

the SMegree dﬁWH posmon at the time of groand impact.
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1.12.2 Cockpit Documentatwn :

The au'speed indicators in the DC-8-61 are pneaméncaﬁy dm'fm with
electrical compensation for pressure measurement errors and other factors. The
right pitot tube was bent toward the fuselage and had seil packed into the tip. The
pitot static system was breached at numerous fuselage separanons Fiber optics
were used to intemelly examine the airspeed indicators. Each had a burred rack
gear that ahgned with the pzmon gearata dxsplayed indication of 115 - 120 knots

The captain and first officer's azrspeed indicators are equzpped thh |
internal and external "bugs" that are used to identify reference airspeeds. The bug
settings found on the captain's airspeed indicator were: 78, 147, and 151 knots. The
external bug settings found on the first officer's airspeed indicator were: IOO 138 |
146, and 176 knots. The mtemal bug was set at 148 knots.

1.12.3 Flight Controls -

All flight control surfaces were accounted for in the wreckage and
along the debris path. However, the fire consamed the majority of the wing flaps
and! spoiler panels on both the left and right wings. The flight control sysiem paths

in the wings and fuselage were destroyed either by fire or impact, and flight control
system continuity could not be established. Examination of the control cables did
not reveal evidence of preimpact defects.

The cockpit gust lock control handle was found in the
OFF/UNLOCKED position. | :

- The rudder trim tab trailing edge was found deflected 4 inches to the
left of the rudder trailing edge, when the rudder was centered. The cockpit pedestal
krob was found at 6 1/2 units left rudder trim. The system control cables had
tension-type failures at fuselage separation points. The cables had evidence of rust -
near the power pack in the base of the vertical stabilizer. Also, fresh grease was
found on the manual reversion mechanism in this same area. |

1.124 Engines

The four engines were found in areas that had been blackened in the
postaccident fire.  All four exhibited evidence of rotation at the time cf xmp?‘,t
although speed of rotation was not determined on-site. |
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' The thmst reversers for each of the feur engmes were separated ﬁm' '

.-their respective turbine sections and the thrust deflectors, and three of the four
_reverser cascade doors were found in stowed positions.. Exammanon of the cascade o

" door with the ‘extenided actuator revealed an impact -mark on; the shaft that:_
;-fcorresponded wzth the door bemgmthestowed posmen at zmpact SR

| 113 " Medseai and E’athelegleal Infermatmn S

- Tox:cological tests were perfonned by the Iackson Memonal Hespltal 5
"Ia,boratory, anmn Florida, on biood and urine samples obtamed from the three

“crewmembers shortly after they were admitted to the hospital.  The captain’s

samples were obtained between 0212 and 0220 on August 19, the f rst officer’s at

: 2233 on August 18 (urine samp!e only), and the flight engineer's behweep 0418 and_- o

0444 on August 19. ' The blood samples were tested for alcohol; and. the urine -

L _samples were screened for drugs, which included cocaine metabohte camabmozds
' '-".opxates benzodxazepmes and amphetammes : R

- 'The ﬁmt ofﬁcer tested pesxtive for codeme wh:ch is a pam

suppressant Accordmg to personnel in the hospltal trauma center this dmg was - .

most. probably admmxstered after the accident. All other tox;cology tests petfonned P
.on the samples from *the three crewmembers were negative ' . .

' 1.14 | - Fire |

IR Several ﬁres erupted after the alrplane xmpacted the ground These el
fires either self-extmgmshed or were extinguished by the Guantanamo Bay Naval L
- Air Station airport rescue and fire fighting (ARFF) personnel. Accordmg io base
‘personnel, all major fire fighting apparatus responded within approximately one =
- minute of the accident and were used to extinguish the fire that engulfed the airplane -~
~wreckage and the approxxmate 30 acres of vegetatlon surroundmg a pomon of ihe' S

aecxdent site.

T’ﬂe ARFF vehicles expended 275 gallons of AFFF (foam) 907 pounds - _;.
cf Halon 1211, and approximately 37,500 gallons of water. One of the vehicles

-sustained damage during the fire fighting operatlorz when the crew left the vehicle to | :
extricate the ﬂightcrew from the wreckage. The vehicle was damaged by the brush o

fire that advanced across the fxeld and under the truck.




115 Survival Aspects

The forward portion of the fuselage, including the cockpit, separated
from the remainder of the airplane and came to rest partia}ly inverted oumlde the fire
bum area. -

Except for a hole in the right side wall between the first ofﬁcers seat
base and the rudder pedals, the cockpit remained intact. The forward seat supports
failed on both the captain’s and first officer’s seats, and although the cockpzt floor
was inverted, the flight engineer seat was found attached in its normal mounted
position. The safety belts were found frayed but were not broken |

_ The cockpit bulkhead wall that supports the cockpit door was fonnd to
be partially separated. The cargo straps in the forward fuselage were found secured
to their respective tied down rings, and the cargo was still restrained under the cargo
netting. . - '

 The impact conditions and movement of the airplane were
omnidirectional after ground contact. The dynamic forces of the alrp}anesr
movement on the ground did not exceed the levels of human tolerance. 1

116  Testand Reséar_ch
1161 - Flightpath Study

The Safety' Board completed a flight simulation study that cbmparéd
the FDR data and motion calculations to reconstruct a probable flight profile for
flight 808. Information on the airplane’s performance is in appendix C. |

The study revealed that the load factor data recorded by the FDR,
combined with turning performance calculations, indicate that the airplane’s roll
angles were less than 30 degrees at the approximate point where the tum from base
leg to final approach was initiated. Based on the airplane’s gross weight of
approximately 236,000 pounds and a flap setting of 50 degrees, the approach

13The level of human tolerance is defined in the U.S. Ammy Aircraft Crash
- Survival Design Guide, Volume 11, as the "tolerable levels [G forces] of the decelerative loads
lincluding the loads imposed by seat and restraint systems), depending on the direction of the
joad, the orientation of the body and the means of applying the load..." i
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reference speed should have been 147 knots. The FDR revealed that the airplane
was at a speed of 140 knots when the turn was initiated.

A ground track generated from the FDR and rmateemﬁogzcaﬁ data
indicated that the airplane was approximately 3,000 feet west and 2,000 feet south
of the runway 10 threshold (approximately 1,000 feet from the shorelirie) when the
tumn was initiated. The fence line is located 4,560 feet west of the nmw::iy threshold.

_ The study was able to replicate the motion of the arrplane from the
-positions defined by the FDR data and witness information. It reveaied that the
airplane had rolled to a 60-degree, right-wing-down attitude prior to impact; the
stick shaker (stall warning) had activated 7 seconds prior to impact and at a speed of

136 knots, and that the ground impact occurred at an airspeed of approxnnate}y
120 knots. e -

1.17 Additional Information
Li71 Company History

The company began in 1968 as Kaliita Flying Servxces Inc with one
Cessna 310 alrplanc: followed by the acquisition of a Becch 18 in 1971

Several additional airplanes of varying makes and modeis were added |
including three Learjets and five turbine-powered Beech airplanes. In 1983, Kalitta |
Flying Services, Inc., acquired the operating certificate of Jetway Aviation, a
Part 121 air carrier, and added one DC-8-21 and three Learjets to the operation

In 1984, the company leased one DC-9-15 and three DC-SS from
United Air Lines, Inc., and conducted joint operations under Part 135 and Part 121
supplemental. In December 1984, the Federal Aviation Administration {FAA)
-revoked Kalitta Flying Services' certificate after an investigation reve&fed Federal
Aviation Regulation (FAR) violations in the Part 135 operanon

In May 1985, the company separated the Part 121 snpplemental and
Part 135 operations; and the Part 121 supplemental division began operating as
American International Airways, Inc. (AIA). The Part 121 regulations pertained to
not only cargo but to chartered passenger operations. AIA conducted business as .
-Connie Kalitta Services, Inc., an ad hoc air carrier, using two leased B-727 airplanes

from Flying Tigers, Inc. In 1986, the company purchased a B-727, followed in



i9‘8? with the pupf'hase of two DC-8~50 a:rpianes In 2988 the two Eeaseé B—:Z‘!s - | :_ -
- were returned to Flymg ngcrs, Inc and AIA began tcr speezaigze anid mm&mmte o
' _ont the DC—S ﬂperanons o : Coop

- In ant:cnpatwn of a pcstai contr&ct AIA a@qmred two DC—?S and a: .
*second B-727. During the following years, additional airplanes were added tothe
- fleet, mcludmg two 3—7478 configured for fne:ight and two B«?4?s ccmfigmredﬁ for =

e pats'sengers - b e

L The B-74" operatzon was. conducted under the cmnpany mme A
X Amencan International Cargo, Inc., providing cargo service from Los Angeies T
| California (LAX), to Honolulu, Hawaii (HNL), 4 nights per week. On Samréays ORI
| the fhght continued fromHNLto Pago P&go Melbourne, Australia, and Hoﬁg Kong -~
' and retumed via Chitose, Japan, and Fairbarks, Alaska, aLoc"b ame, OE*W,_'TZ}e B
o second B-747 frezshter was: used enan ad hoc bams - P c

C L The two passenger conﬁgmed B-f47$ were wet Ieased to Sauéxf-f}“i.
“ Arabian Airlines based in Jeddah, Saudi Arabia. The airplanes were used tofly
© - Saudi Arabnan Airlines’ rontes usmzAIAﬂzghtcrews . S .

S AIAS operatmns specxficatlons mdicated that at the time ef the SRS
o accxdent the fleet consisted of 3 B-727s, 4 B-747s, 2 DC-9s, and 19 DC-8s;

- excluding the accident airplane. Add1t=onally, seven of the DC-8s were Ieased o
mcludmg four from Burlmgton Express Inc

S In May 1993, AIA acqmred the assets of the Zantop Airlines, frexght
. hub. systern in Ypsilanti, Michigan, which operates three DC-8s, and one DC-9 ~ .
. lzased from AIA, and six L-188 Electras owned by Zantop. The new company A
| cument}y operates as Amencan Intematsonal Frexght Inc e SR R

B . o The 'conglomer_atlon -o_f Kalitta _compames. consists ‘of thé. foiiﬁwmg:-_.
. entities: S o - ST BRI

_Amencan Intematlonal Airways, Inc: d/b/a Comnie Kahtta' .
Services, Inc., the Part 121 supplemental operation; Kalm:a Flymg S
~ Services, Inc., a Part 135 operation; Bounty Aviation, Inc.,an FAA-
~approved repair station for aircraft accessories; Boun‘y Engme '
| Services, inc., an FAA-approved repair station for JT3-3B engines;
 Connie Kalitta Enterprises, an FAA-approved repair station for
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Garrett engines; Airline Deicing Inc., which provides deicing
operations: at Ypsilanti; Aerodata Aircraft Instrument Service, an -~
- FAA-approved repair station for auplane instruments; and
-~ American International Services, Inc., a management company set | -
~ up to manage bxddmg and contract operatmns of FAR Part 135f o
_airpldnes S : =

The Kaﬁtta companies _al'si)__'intl'ade: |
~ American International Freight, Inc., the cargo cor'npan};?’ (Zantop)

‘operated at Ypsilanti, and American Intemational Cargo, Inc., the =~
a:r cargo company with scheduled LAX to HNL frelght operanons

- Trans Contmenta! Axrlmes, Inc a Part 121 air carrier purchased out of L
-bankmptcy, was acquired; however, this operation is maintained mdependemly of "

the Kalitta companies. The FAA operatmg certificate had not been issued as of the
date of the accident, and the request was still pendmo before the Depamnent of -

Transpomnm (DOT).

) | E‘ﬁ‘z_ Managemem Hserarchy

: The Presxfient/Chief Execunve Ofﬁcer (CEO) of AIA is also the '_':  |
” fmmder and prmmpal stock holder. He is directly responsible for the management =
‘of the company; however, the day-to-day operations are nommnally administered by

 the Vice President (General Manager) and/or the Director of Operanons (D.’O},
oversight by the Preszdcm

- | ¥n n mtemew with Safety Board mvesngators, the CEO desmbed the N
* operating philosophy of the company and indicated that flight and duty time
~schedules wers an insportant issue in air freight service. He said that in order to . |
~ remain competitive, the company must often assign fong duty times and "work |

everything right to the edge” of what was allowed by federal reguiaum& He |

mdmated that this pfacnce was "common” in the air freight industry. -

| o ‘I“he C”éﬂ aiw c%zzxmctemed the pilots’ salaries as bemg sirgh:ty htgher: N
| m the industry average for the ovemight freight business. He described pilot
morale as “fairly decent.” although the pilot group had memty voted to urionize.
According to the CEQ. a major factor in the pilots acquiting union representation - 8
was due, i p:m to gm company’s practice of upgrading piiots by perfmmﬁw B



e mfther than semority “The CEO also said that "good" paiots were recogmzed far FFRAVEE
their professwnahsm and pullmg for the company” through snppoﬂ_of company_ L

! reqmrements and practlces thus they were upgraded out of semorsty

Lo ’Fhe CEO also stated that the co*npany was stmctured and operated_
' using a “lean management" ‘philosophy rather than overstaffing at the ‘management

- level like some competitors. He said that this type of management. structure requires -
‘management personnel to be responsible for, and perform muluple roles in the

‘company, thus reducing the number of individual managers. This s:tuation is
~ characterized by the position of D/O, who, in addition to his duties to dispatch

- aircraft, is. also responsxble for crew trammg, crew schedulmg,. d fleet - )

management

The CEO descnbed the local FAA office personnei as he}pful and B

| better than other FAA offices overseeing similar companies. The CEO also stated -
that AlA's relationship with the FAA was "sometimes difficult,” but that the

. mmpany and the FAA had always managed to work out any 1ssues and. dlfferences

" The Vice Presxdent and General Manager (VP’/GM) of AIA had been
.empleryed by the company since 1983. He Leld several different positions | with the
‘company - prior to his current pos:tion including flight engineer, check ﬂxght '

engineer, and director of maintenance. As VP/GM, he was d:rectly acccuntable to "

the President/CEO and was responsxble for ensuring that all company, state and
federal regulations governing air transportation were in compliance, as well_ as

- overseeing the day«to-day operations. There are no FARs that specify the minimum | R
qualifications for an individual to hold the position of VP/GM. At the time of the

accident, although rated as a flight engineer, he was not type rated in any of the
| mode} mrpiarses ﬂown by COMe Kahtta Semces, Inc. |

- ’f‘he D/O at’ zhe time of the acc:dent had been employed by Kahtta_'
C&mpames since 1988. He was hired initially as the chief pilot and D/O for Kalitta -
Flying Services, Inc., the FAR Part 135 Division, and later became the D/O for AIA
in 1989. 14 CFR Part 121 specifies qua!zf ications for the posnt:on of D/O and
rez;]mfe that a person will: |

haid or has he%d an atrlme transport pilot cemﬁcate, and has had
at least three years of experience as pilot in command of a large
aireraft; or has had af least three. years of etpeﬁence as D/O....




._ Although the D/O dxd rneet the regulatory *equ:rements of the posmon,_.
C he was not type rated m any of the iarge turbo;et axrplanes ﬂown by Conme Kahtta__
' --'_Serv:ces,lnc ' L _ . SR

RS The D/O was respons:ble for the FAR Part 121 ﬂight operatxons such--—'
as crew training; crew scheduling; flight foilowmg/dlspatch fleet: mmagement,_
sales; operating . marual composition, control, and revision; Alfhﬁ Moblixty'
. Command (AMC) contract negonatlons liaison with all govemmental ‘agencies,
'fmcludmg the FAA, U. S. Customs, airport authorities; and the day-to-day corporate

functions and resolution of issues. The D/O -also- mamtamed  the . minimum - -

; equlpment Hist (MEL) for all the airplanes and the Operatlons Speexﬁcaﬂons for:-- _:._if
_Part 121 operatxons -

| | In hlS capacxty as D/O, he was responsxble for all phases of the_

dlspaxchmg of aircraft. This responsibility was shared jointly with the PIC, and, in -
accordance with the FARs, the D/O could delegate the authority to other persons]-
(company flight followers) to dispatch. a flight; however, he sﬁl! maintained -

L -responslblhty and accountability. The practices with regard to this portion of the |

operat:on were shared by the Vzce Presxdent the D/O and the ﬂlght followers on
. duty ' g .. . L _ T

The Chref leot was accountab!e to the Dzrector of 0peratxons for. aII
activities whxch pertained to general supervision of fli ght crewmembers and ﬂight} g
operations. He was also responsible for ensuring that pilots mamtam their -~
- proficiency and that all levels of flight operations are safe. Acoordmg to the D/O,

the company hired four dszerent pllots to fulfill the dunes of the Cmef Pilot dunng .

“the previous 8 years.

L173 Fligm-Foi:owingﬁSystem :

| The comrol ofﬁce for ﬂxght operanons at AIA is located at the_-' .
companys main base in YIP. The _operations control centerlﬂlght followmg ..
department provides operational controi for all company airpianes anywhere inthe §
world. The only persons authorized to release the airplanes for flight are the

_Pres1dent Vice Pres;dent/(}eneral Manager, Director of Operanons, and the Chief
o Ptlcrt | | | B

Under the provisions of Part 121 supplemental, an air camer can use". N

e;mer an eﬁtabhshed ﬂigﬁt dxspatch systern or a flight followmg system The ﬂzght . :
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- dispatch system requires that the dispatch personnel be qualified and tramed in

“accordance with 14 CFR Section 121.463. These requirements include possessing
‘an FAA-issued aircraft dispatcher certificate, receiving operational and differences
training for each aircraft in operation, and observing at least five hours of flight deck
operations. This system also establishes daily duty limits and incorporates the
dispatcher into the chain of responsibility, along with the D/O and the PIC to ensure
the proper operanonal control of each flight. |

“The flight followmg system is mtended as a means to- momtor the
dnsposxtion of an airplane when it is reieased to conduct flight operations. The
FARs do not require the company flight followers to have any formal training nor
hold an FAA-issued aircraft dispatcher certificate. Additionally, the flight followers
are not required to be knowledgeab!e about aircraft operations or hmzted to a daily
chaty period. :

In an interview with AIA's chief dispatcher, approximately one-half of
the company flight followers held an FAA-issued dispatcher certificate, and they did
receive limited “formal” training in the dispatching of aircraft. The Director of
Operations stated that it is company policy that a newly hired flight follower obtain
ain FAA dispatcher certificate within 1 year of employment and that the company
provides both financial assistance and reduced workload while the employee isin
training for the dispatch oeruﬁcate

According to the company Flight Following Procedures Manual, the
flight following department was comprised of a "chief dispatcher” and a supervisor
of flight followers/dispatchers, three shift supervisors, seven  flight
followers/dispatchers, and three positions occupied by personnel in training

The VP/GM stated that AIA has neither a formal safety departmemt
(flight safety office), nor an individuai to address safety issues, concems, and
problems. However, he said the company practice for the resolution of safety
matters or the communication of information was accomplished by the issuance of
“operations memos or operations bulletins" by the appropriate management
personnel. |

1.17.4 Special Airport Pilot Training and Qualifications

‘The "special airports” video tape presentation used by AIA for training

consisted of 11 different short segments depicting the visaal approaches to these
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airporis. Each segment was narrated to provide a verbal description of the approach
procedure, obstacles, and hazards associated with these particular airports.

The video segment for Guantanamo Bay depicted the approaches to
both runway 28 and runway 10. The approach to runway 10 was viewed from the
cockpit of the camera airplane and showed the approach being flown from both the
right and left downwind positions. The narrator described landmarks that are visible
to the pilot, including the fence line, the guard towers located on the fence line, and
the flashing strobe light identifying the boundary. Also emphasized was the wind
considerations affecting the approach and the need to initiate e wrn to final
approach prior to crossing the shoreline.

According to documents supplied by the Air Mobility Command
(AMC), there are 12 airports, including Guantanamo Bay, that are designated
"certification airfields.” These airports have been identified by the military to have
unique hazards or operating procedures which require a heightened awareness or
familiarity on the part of the crewmembers. Thus, an airport that is designateu as a
certification airfield requires military flightcrew members, specifically the aircraft
commander, to have operated into that airfield within the past 2 years as either a
pilot, copilot, or obser ver who has actively moni.ored the approach.

In contrast, the AMC procedures for civilian crews flying into
Guantanamo Bay require the contract company and flightcrews to be knowledgeable
in the operation into the military airfields. The contract administrator at Norfolk
Naval Air Station, who had retired from the U. S. Air Force, used his own briefing
for Guantanamo Bay that he developed for the Air Force while on active duty. The
airfield briefing form contained a photograph of the airfield showing the approach
end of runway 10 and describing the procedures for execution of the approach.

The AMC contract representative from Norfolk (NGU) was
interviewed about the procedures and events involving flight 808 on the day of the
accident. He -tated that he recognized the accident captain and believed that he {the
captain] had been to NGU several times in the recent past. The contract
representative also stated that, since he believed the accident captain had been to
Guantanamo Bay previously, he did not provide him with the briefing form.

14 CFR Section 121.445 states that the PIC will be qualified to operate
an aircraft into certain airports determined to be special (due to items, such as
surrounding terrain, obstructions, complex approach or departure procedures). The
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regulation requires that the PIC may not operate into a special airport unless within
the preceding 12 months:

(b) except as provided in paragraph (c¢) of this section...(1) The
pilot-in-cemmand or second in command has made an entry to that
airport (including a fakeoff and landing) while serving as a pilot
flight crewmember; or

(2) The pilot-in-command has qualified by using pictorial means
acceptable to the administrator for the airport.

Subparagraph (c) of the regulation states that the aforementioned
qualifications do not apply when "eatry to that airport (including takeoff or a
landing) is being made if the ceiling «t that airport is at least 1,000 feet above the
lowest MEA or MOCA, or initial approach altitude prescribed for the instrument

approach procedurc for that airport and the visibility at that airport is at least
3 miles."”

1.17.5 Military Contracts

AIA entered into a military contract with the AMC, effective
January I, 1993, in a "team” arrangement with several airlines, inciuding United
Parcel Service Company, United Air Lines, Inc., Tower Air Inc., and Burlington Air
Express, Inc. The purpose of the contract was to provide on-demand, international
long andfor short range airlift services for the militarv. These services included
passenger, cargo and/or aeromedical transportation as required by the AMC. AlA
had committed 16 airplanes to the Civil Reserve Air Fleet (CRAF): 13 DC-8s and
three B-747s, all configured for freight. The total number of airplanes committed to
the CRAF determined the percentage of the amount of military contract flying
received.

Uader the "team” concept, the contracted airline had a pool of other
carriers available that could fulfill the AMC's particular request to either supply
airplanes or crews for the particular mission. An example of this process would be
as follows: if AIA was tasked for a passenger operation, the mission would be
reassigned to one of the team contractors who operated passenger-configured
airplanes; conversely, if a passenger-carrying airline was contracted to move freight,
it could reassign the trip to AIA or one of the other similar operators available to
complete the mission.
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The accident flight from NGU to Guantanamo Bay was contracted by
AMC for the purpose of transporting cargo, mail, and food products to the Naval
facility. As part of the written contract between civilian carriers and the AMC, the
airline was required to coordinate the flight activities with a contract administrator
representative.  The contract representative at the origination airport was
responsible for the unloading/loading of the airplane, flight plan filing, fueling,
briefings, and liaison with the Air Terminal Operations Center.

1.17.6 FAA Oversight and Surveillance

The FAA surveillance of AIA was the responsibility of the Flight
Standards District Office (DTW-FSDO) located at Willow Run Airport in
Belleville, Michigan. The DTW-FSDO is located across the airfield from the AIA
main base headquarters and maintenance facility. The staffing in the DTW-FSDO
was characterized by the Principal Operations Inspector (POI) as "minimum,"” with
57 positions allocated, but only 42 occupied. The POI for AIA stated that the
management of the certificate was accomplished by himself, two assistant POlIs, a
Principal Maintenance Inspector (PMI}, a PMI assistant, a Principal Avionics
Inspector (PAI), and a PAI assistant. The assistants were not assigned to the AIA
operation on a full-time basis, but rather, they would assist when needed. The POI
stated that he and the PMI spent 100 percent of their time on the management of the
AlA certificate, while the PAI spent about 50 percent because he was responsible
for four other carriers.

The POI had served in that capacity since 1989. He was responsible
for the management of the AIA certificate and, because of the size and complexity
of the carrier, this was his only assigned operator. He described his responsibilities
as the POl of AIA in part as "keeping an eye cn the carrier and the carrier's
operation to ensure that they complied with the regulations in all aspects in their day
to day operation and any proposed new cperations...." The POI also stated that
"99.9 percent” of his workload is dedicated to the oversight of the AIA operation,
and that although there were two other FAA inspectors designated to assist in the
oversight process, they were also assigned to assist another POI responsible for a
similar freight operator.

The POI stated that because AIA conducts flight operations at various
locations around the world, he was dependent upon the support from the
geographical section of various FAA offices to monitor and oversee the AIA
operations in Oskoda, Michigan; Miami, Florida; Saudi Arabia; and South America.
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This type of surveillance support was also necessary in other locations due to
flightcrew training being conducted in Denver, Colorado, and Minneapolis,
Minnesota. Regarding pilot training conducted in Denver, the POI said that, "... I
would have personally liked to have gotten out there three or four times a year for
myself to see what's going on...but the funds weren't always there o provide for the
travel.”

Accordingly, due to fiscal restraints, the POl was unable to perform
international surveiilance; and was therefore dependent upon geographic support at
these remote locations. However, he stated that this support was "virtuaily zero” in
the Saudi Arabian operation and that he was "never able to get any help” with the
South American operation.

In @ memorandum dated August 2, 1993, and addressed to the assistant
manager of the DTW-FSDO, the POI, PMI and PAI expressed their concerns
regarding the inability to perform their necessary surveiilance due to lack of funds
(See appendix D). The memorandum also stated that the geographic support that
had been requested has resulted in "limited feedback,” and that as the AIA
"geographical sphere expands, so do their problems, and our limited surveillance
consistently reveals the same negative trends.” The memorandum further stated
that, "for this reason we have grave concerns regarding the quality of the CKSA
[Conmie Kalitia Services] (AIA) operations in these remote locations in the past and
the future. Please consider this notice that we can no longer accept full
responsibility for the CKSA certificate management, particularly those portions
requiring extended travel...."

The POI characterized AIA as a company that meets the "minimum
standards; and no more,” because "they operate close to the cuff.” He also said that
the president tried to run the airline like 2 "mom and pop operation,” with minimum
numbers of personnel, many of whom were "overworked." He also stated that it
was difficult to get the company to respond tc changes he felt were necessary. He
said that when he found problems, AIA would fix them by "decree;" however, upon
his return, the problems still existed and it took more than one letter to the carrier to
"get things accomplished.”

The POI said that he often had to resort to unorthodox methcds to
make AIA take corrective actions on the negative findings. One example that he
cited was his refusal to issue the operating certificate for the B-747 operations until
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the company complied with corrective actions to findings in the January 1993 main
base inspection.

The POI also described the company attitude as a "we versus them”
mentality between flightcrews and management and that it was his belief this was
reflected in the recent vote by the pilots favoring representation by a union.
Additionally, he cited three examples to describe this type of attitude in the AIA
operation which involved either the D/O or the Supervisor of Flight Following.
First, the D/O, in addition to all his normal activities, was responsible for all the
MELSs on all the airplanes in the fleet because there was nc one else assigned to
perform the job. This type of activity can be time consuming and labor intensive,
and required the MELs to be current for each airplane. Several FAA-conducted
inspections, including routine checks and the main base inspection conducted by the
POI, revealed that MELs for various model airplanes had not been maintained in a
current status. The POI stated in the main base inspection report:

For the past 2 years CKSA has had a continuing problem in
maintaining the required Operations manuals in current status....
When deficiencies in manuals become apparent and revisions are
required, respense has been very slow from operator.

Once revisions are made, the system for ensuring distribution to
each location and manual holder doesn't seem to work, as wnen
manuals are checked, they are often found in uncurrent condition....

Second, the POl stated that the Supervisor of Flight Following
appeared to be tied to a routine dispatch slot well in excess of 40 hours per week,
and that there was minimal time spent supervising the other members of the
department.

Third, he said that the rapid expansion of the airline had exceeded the
capabilities of the organization's structure and that the profit motive was "strong and
hard to turmn around.” His characterization of the mianagement attitude was that it
was lacking "sensitivity training,” and that he had observed management being
abusive and intimidating to company personnel.

The POI stated he had been contacted many times by crewmembers via
telephone and letters regarding long duty days, flight hours, and safety violations.
Most of the individuals wanted to remain anonymous for fear of company reprisals.
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He said that he never processed an enforcement action against the company for
flight/duty time violations; however, he stated that "...if ten percent of the calls were
true, why can't I find somethmg?“m A review by the Safety Board of the FAA
inspections performed on AIA revealed that since 1989, the foliowing major
inspections were performed:

National Aviation Safety Inspection Program (NASIP)
Performed February 21 - March 16, 1989.

Annual Main Base Inspection conducted by the local FSDO
Performed January 19 - January 22, 1993.

The inspection found numerous discrepancies in both operations and
airworthiness areas that initiated enforcement actions by the POI and PMI:

Regional Aviation Safety Inspection Report (RASIP)
Performed August 9 - August 16, 1993,

The inspection found a total of 14 findings that included 11 in
operations and 3 in airworthiness:

Special Inspection conducted by a select national team that
commenced on October 25, 1993, and lasted approximately
10 days.

A Work Accomplishment Summary indicated that 100 percent of the
FAA's NASIP requirements were met by the FSDO in fiscal year (FY) 1993.
However, a waiver had been granted regarding the surveillance of the Saudi Arabian
operations by the manager of the FAA Safety Analysis Branch. A review of the
Detroit FSDO records revealed that all of the planned program requirements for
surveillance of AIA in FY 93 were not met. According to the POI, the completion
percentage rates (ranging from 55.5 to 91.2) were so varied because of the lack of
geographical support, which was necessary to accomplish the program
requirements.

MDuring the course of the investigation, the Safety Board received numercus
unsolicited telephone calls from former AIA employees citing the alleged conduct and safety
violations of the company. These allegations were forwarded to the FAA for further investigation
and validation.
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During the period January 13, 1991, to August 16, 1993, 22
enforcement actions were initiated against AIA. Of those, 8 were closed and 14
remained open.

1.17.7 Department of Defense Surveillance

The Department of Defense (DOD) performs a biennial air carrier
survey of all participating contract carriers in service with the DOD. In August
1991, a survey was performed at AIA, and both maintenance and operational
deficiencies were found. A subsequent evaluation was conducted in March 1992,
and negative operational and maintenance deficiencies were again found, some of
which were recurring items. A Special DOD Air Carrier Review Committee
directed a survey of AlA to be conducted in July 1992 to determine if the company
had made progress in correcting the deficient areas. Accordingly, the DOD found
that the operational concerns had been "adequately" addressed, however,
maintenance deficiencies stil! remained. The areas of concern were maintenance
training, reliability, manuals, and quality assurance. According to the Deputy
Director, DOD Air Carrier Survey and Analysis Office, AIA was placed on an
annual survey schecule rather than the normal biennial schedule because of the
previous findings (primarily in maintenance). AIA made a presentation to the AMC
regarding the integration of B-747s to the contract operations and :2sponded to the
DOD concerns at that time. The DOD approved the addition of the B-747 airplanes
to the freight operation of the military contract. 1he addition of these airplanes also
required the company to be surveyed annually.

1.17.8 Morthwest Airlines Incident at Guantanamo Bay

On October 10, 1993, a DC-10, operated by Northwest Airlines as
flight 9412, a DOD contract charter flight from Cherry Point, North Carolina, to
Guantanamo Bay, had an incident while landing on runway 10. The captain stated
after the incident that the crew had been given "short notice” about the flight and
that because of the "limited time available for proper planning,” he was not "aware
of the hazards associated with an approach to runway 10...especially for a heavy
aircraft such as the DC-10." He described the events of the incident in a written
statement and indicated that:

"... making a right tum to final [for runway 10]. The winds although
light were from right to left, requiring a tighter turmn to line up with
the runway. I was anticipating the problem but probably
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overcompensated for the amount of wind and as 1 was in the flare
for landing, the heading of the aircraft caused me to drift toward the
upwind side of the runway. The touchdown was normal but the
right main gear touchdown was ju-t to the right of the runway
edge.... The right main landing gear struck one runway edge
light...."

The captain also stated that he was notified by crew scheduling of the
charter flight at 2330, on October 17, and that the reporting time for the flight was
0210, October 18. The captain said that he "only managed to receive about one
hour rest before leaving for the airport after being awake all day."

Additionally, the Safety Board found that the Northwest Airlines
flightcrew had not received any supplemental special airport information from the
DOD or the airfield operations office at Cherry Point Naval Air Station, regarding
procedures at Leeward Point Airfield, even after the accident involving AIA.

1.17.9 Crewmember Flight and Duty Time Limitations

AlA is certificated under the supplemental regulations of Part 121.
Subpart S, of the Code of Federal Aviation Regulations, entitled, "Flight Time
Limitations and Rest Requirements: Supplemental Air Carriers and Commercial
Operators” addresses the requirements for crew flight and duty time.
Paragraph 121.503, Flight time limitations: Pilofs; Airplanes, states:

(a) A supplemental =i~ currier or commercial operator may
schedule a pilot io fly in an airplane for eight hours or less during
any 24 consecutive hours without a rest period during those eight
hours.

(b)  Each pilot who has flown more than eight hours during any
24 consecutive hours must be given at least 16 hours of rest before
being assigned to any duty with the air carrier or commercial
operator.

(c)  Each supplemental air carrier and commercial operator shall
relieve each pilot from all duty for at least 24 consecutive hours at
least once during any seven consecutive days.
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(d) No pilot may fly as a crewmember in air carrier service more
than 100 hours during any 30 consecutive days.

(e) No pilot may fly as a crewmember in air carrier service more
than 1,000 hours during any calendar year.

(f)  Nowwithstanding paragraph (a) of this section, an air carrier
may, in conducting a transcontinental nonstop flight, schedule a
flight crewmember for more than eight but not more than 10 hours
of continuous duty aloft without an intervening rest period, if

(1)  The flight is in an airplane with a pressurization system that is
operative at the beginning of the flight;

(2)  The flightcrew consists of at least two pilots and a tlight
engineer; and

(3) The air carrier uses, in conducting the operation, an
air/fground communication service that is independent of systems
operated by the United States, and a dispatch organization, both of
which are approved by the Administrator as adequate to serve the
terminal points concermned.

Paragraph 121.507, Flight time limitations: three pilot crews:
airplanes, states:

(a) No supplemental air carrier or commercial operator may
schedule a pilot

(1)  For ilight deck duty in an airplane that has a crew of three
pilots for more than eight hours in any 24 consecutive hours; or

(2y  To be aloft in an airplane that has a crew of three pilots for
more than 12 hours in any 24 consecutive hours,

{b}  No pilot of an airplane that has a crew of three pilots may be
on duty for more than 18 hours in any 24 consecutive hours.
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Paragraph 121.513, Flight time limitations overseas and international

operations airplanes states:

In place of the flight time limitations paragraphs 121.503 through
121.511, a supplemental air carrier or commercial operator may
elect to comply with the flight time limitations of paragraphs
i21.515 and 121.521 through 121.525 for operations conducted

(s)  Between a place in the 48 contiguous States and the District
of Columbia, or Alaska, and any place outside thereof,

(b)  Between any two places outside the 48 contiguous States, the
District of Columbia, and Alaska; or

(c)  Between two places within the State of Alaska or the State of
Hawaii.

Additionally, paragraph 121.517, Flight time limitations: octher

commercial flying: airplanes, states:

No airman who is employed by a supplemental air carrier or
commercial operator may do any other commercial flying, if that
commercial flying plus his flying in operations under this part will
exceed any light time limitation in this part.

Paragraph 121.521, F.ight time limitations: Crew of two pilots and one

additional airman as required, states:

(ay  No supplementc] air carrier or commercial operator may
schedule an airman to oe aloft as a member of the flightcrew in an
airplane thut has a crevs of two pilots and at least one additional
flight crewmember for more than 12 hours during any 24
consecutive fiours.

(by  Ifan airmaun has been aloft as a member of a flightcrew for 20
or more hours during any 44 consecutive hours or 24 or more hours
during any 72 consecutive hours, be must be given at least 18 hours
of rest before being assigned to any duty with the air carrier or



commercial operator. In any case, he must be relieved of zll duty
for at least 24 consecutive hours during any seven cansecutive days.

(c)  Noairman may be aloft as 4 flight crewmember more than:
(1) 120 hours during any 30 consecutive days; or

(2) 300 hours during any 90 consecutive days.

Paragraph 121.525, Flight time limitations: Pilots serving in more than
one kind of flightcrew, states:

(a) This section applies to each pilot assigned during any 30
cousecutive days to more than one type of flightcrew,

(b) The flight time limitations for a pilot who is scheduled for
duty aloft for more than 20 hours in two-pilot crews in 30
consecutive days, or whose assignment in such « crew is interrupted
more than once In any 30 consecutive days by assignment [0 & crew
of two or more pilots and an additional flight crewmember, are
those listed in paragraphs 121.503 through 121.509, as appropriate.

(cy  Except for a pilot covered by paragraph (b) of this section,
the flight time limitations for a pilot scheduled for duty aloft for
more than 20 hours in two-pilot and additional flight crewmember
crews in 30 consecutive days or whose assignment in such a crew is
interrupted more than once in any 30 consecutive days by an
assignment to a crew consisting of three pilots and an additional
flight crewmember, are those set forth in paragraph 121. 521,

(d)  The flight time limitations for a pilot to whom paragraphs
(b) end {c) of this section do not apply. and who is scheduled for
duty aloft for a total of not more than 20 hours within 30
consecutive days in two-pilot crews (with or without additional
flight crewmembers) are those set forth in paragraph 121,523,

{ey  The fiight time imitations for a pilot assigned to each of two-

pilot, two-pilot and additional flight crewmember, and three-pilot
and additional flight crewmember crews in 30 consecutive davs,



: :and who is mt sub}ect to pamgraph (b), (c), or (d) of ttns secuon,
are tahose Imed in paragra]ph 121.523. ,

T The supemsary crew schoeduler for AlA stated that it is the companys
o pohcy to pcnmt scheduling of a crewmember to perfonn “not more than 24 hours of
duty time,” at any one time. Accordingly, the scheduler also stated that tms type of
. scheduimg is determmed by the company and not by the F'ARs - .

T Addmonany the AIA General Operatmg Manual (GOM) tdlenttﬁes a
_ company practice that involves the ferrying of an airplane on a non revenue flight
un... i4 CFR Part 91. This practice is also known as “tail end ferry,” because the

- feny flight may occur at the completion of a revenue flight, and is a means of

o reposmonmg the airplane for either the next revenue ﬂxght or return to the base of |

~ operation. The FAA determined that the flight time limitations contained in 14 CFR

~ Part 121 no longer apply after completion of the Part 121 segment of the trip.

Because there are no limitations specified in 14 CFR Part 91, a Part 91 flight can be

~ initiated even though the time that would be accrued before completion of that ﬂxghti
-would exceed that permmed under Part 121.}

| The manager of the FAA Air Carrier Branch provxded testlmmy at the
Safety Board public hearing rezardmg ferry ﬂaghts being conducted under 14 CFR
Part 91. He stated:

...tk= most immediate concemn [of the FAA] is the other commercial
flying loophole that exists in the supplemental rules that permits
~ these post Part 121 ferry flights to be conducted under Part 91. We
need to close that loophole.... We are also concemed about the
clarity and the possible ambiguity of certain requm:ments in the
suppiememal rules.

1.17.10 F!igmcrewl‘*aﬁgue
- An evaluation of the flightcrew fatigue factors and their relatmnship to

the operation of flight 808 was conducted at the request of the Safety Board by
- members of the NASA-Ames Research Center Fatigue Countermeasures Program,

‘5cherai Aviation Decisions, Ch:ef Counsel Interpretations, 1992- I p::nammg to

o :mﬁnm 120521 and 121.523(a).
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f one of the leadmg research programs on fatxgue in the Umted Stateﬁ The re"ul?ts of
2 ~'thls report are mcluded as appendtx E. ~ S . S

:  In their exammatxon of the fangue factors which mcluded smdyimg ﬂ:e A

o sleep/wake histories of the three ﬂxghtcrew members of fhght 808, the researchers  §
~ discussed the effects of sleep and circadian rhythms on a person’s perfegmance .
~ abilities and capabxhtnes The followmg mfomatxon is exce:rpted fwm the B

b "thht operanons can engender sleep loss and c1readlan dlsmpimn. S
- that can affect flightcrew performance, Vtgila.nce and mﬂvoé S
- Scientific information on sleep and circadian rhythms acquxred over
the past 40 years has clearly estabhshed human requirements for
~ sleep and the detnmental effects 4of sleep loss and cxrcadhan] i
. fdxsruptxon | ~ \

. ‘Hlstoncally, sleep has been vxewed as a state when the l'mnnm B
~organism is tuned off. Scientific findmgs have clearly estabhshed (s
that sleep is a complex, acnve physxologxcal state that is vﬁa]t to
human survival. Like human requxrements for food and water, sieep . o
“is a vital physxologlcal need. When an individual is deprived of ‘
food and water, the brain provxdes *specxﬁc signals - hunger and
thirst.... Similarly, when ‘deprived of sleep, the physw]ogxca] -
response is sleepiness... At the onset of sleep, an individual
. disengages perceptually fmm the external environment, essentially
‘ceasing to integrate outside  information..a microsieep
[a spontaneous sleep episode lasting only seconds] can be
- associated with a sxgmﬁcant perfonmmce lapse when an individual
~ does not receive or respond to external mfonnanon With sleep
loss, these uncontrolled sleep episodes can occur while standing,
- operating machinery, and even in *sztuatlons ‘that would put an
individual at nsk such as dnvmg acar.. ~

Sleep loss creates sleepmess and often is dxsmissed as a mmmalg A
_ nuisance or easily overcome. However, sleepiness can potentially
degrade most aspects of human capability.... Sleepiness can be
- associated with decrements in decision-making, vigilance, reaction
~ time, memory, psychomotor coordination, and information
processing (e.g. fixation on certain material to the detriment of other
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‘information).... Research has demonstrated that ‘with mcmased
sleepiness, individuals dcmomtrate poorer perfonnance despite
increased effort, and may report indifference regarding the outcome
of their performance. Individuals report fewer positive emotions,
more negative emotions, and an overall worsened mood w:th 'izieepk '
ioss and sleepiness.... |

 Generally, sleepiness can degrade most aspects of human waking
performance, vigilance and mood.... However, in many other
situations, while the individual may not actually fall asleep, the level
of sleepiness can still significantly degrade the human performance.
For example, the individual may react slowly to information, may
incorrectly process the importance of the information, may find
decision making difficult, may make poor decisions, may have to
check and recheck information or activities because of memory
difficulties. This performance degradation can be a direct result of
~sleep loss and the associated sleepiness and can play an insidious
role in the occurrence of an operational incident or accident....

Humans like other hvmg organisms, have a circadian clock in the
brain that regulates physiological and behavioral functions on a
24 hour basi: ... When the circadian clock is moved to a new
work/rest (or sieep/wake) schedule or put in a new environmental
time zone, it does not adjust immediately. This is the basis for the
- circadian disruption associated with jet lag. Once the circadian
clock is moved to a new schedule or time zone, it can begin to
~adjust and may take from several days up to several weeks to
- physiologicalily adapt.... There are some specific factors that can
~ affect the circadian clock's adaptation. Day/night reversion can
- confuse the clock so that the cues that help it adjust and maintain its
usual physiological pattern are disrupted. Moving from a day to
night schedule and back to days can keep the clock in a continuous
state of readjustment, depandmg on the tlmte between schedule
~ change:s

Scientific studies have revealed that there are two periods of

- maximal sleepiness during a usual 24-hour day. One occurs at night
- roughly between 3 and 5 AM, and the other in midday roughly
bctwae:n Jand 5 PM indmdua!s on a regular day/night schedule
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will typically sleep through the 3-5 AM wiﬁdow of sleepiness. 1'he : |
afternoon sleepmeas period can be masked by factors descrzbed e
pmvxomly , J L

Based on the previous scientific information regarding sleep and
circadian rhythms, there are at least three core physxolcrglcal factors
to examine when mvesngatmg the role of fatigue in an incident or
accident. The first is cumulative sleep loss. An individual’s usual

sleep amount is established based on the reported total sleep time at :

home.... The second factor is the continuous hours of wakefulness
prior to the incident or accident. A general sleep/wake pattern will
have an individual awake for about 16 hours and sleep for about

- 8 hours. However, operational requirements can involve extended

- duty periods that require continuous hours of wakefulness beyond
this usual pattern. The third factor is time of day. This involves the

~ time of operations and the time at wlhxch the incident or accident

' occurred

The greatest decrement would be expected when an individual
carrying a substantial sleep debt is required to operate for an
extended period of continuous wakefulness, and the time of the
operation passes through a period of increased sleepiness....

~ The researchers found in their study q»f the crewmembers' sleep/wake
penods that in the 28.5 hour period prior to the accident, the cumulative totals for
sleep and wakefulness for the captain, first officer, and flight engineer were:
23.5 hours awake with 5 hours of sleep, 19 hours awake with 8 hours of sleep, and
21 hours awake with 6 hours of sieep respectively. (See figures 3 and 4).

| The crew had becn on duty for about 18 hours at the time of the
accident, having flown all night before accepting the new flight segment to
Guantanamo. The captain stated that he felt tired on the morning when he accepted
the trip to Guantanamo, after having flown all night on his scheduled trip, but said
that he was not so tired that he considered it unsafe i‘br him to fly.

In his texur'mny at the Safety Board's public hearing, the captam

described his memory ot the I=st period before the acc:dent in terms that suggested 8

taﬁgue;




 Figure 3.~Flightcrew slecp/wake histories.




Wake/Sleep Ratio

2:1=Capt & F/O
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1531 =FE
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'Figure 4.--Flightcrew cumulative sleep/wake debt.
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All T can say is that I was - I felt 'very lethargic or indifferent. I

 remember making the turn from the base to the final, but I don’t

~ remember trying to lock for the airport or adding power or
, decreasmg power.

~ On final -- I had mentioned...that I had heard Tom say sOmgthing .

about he didn't like the looks of the approach. And looking at the

~ voice recorder, it was along the lines of, are we going to make this?

~ 1 remember looking over at him, and there again, I remember —
‘ being very lethargic about it or indifferent. I don't recall asking him

or questioning anybody. I don't recall the engineer talking about the
air speeds at all. So it's very frustrating and disconcerting at night
~to try to lay there and think of how this -- you know -- how you
could be so lethargic when so many things were going on, but that's

just the way it was. | |

One of the NASA researchers performing the fatigue study of the crew

of flight 808 stated in his testnnony at the Safety Board's public hearmg

; The third important point I think is that we don't usually take
sleepiness seriously, but sleepiness during our waking hours can
essentially affect every aspect of human capability and
- performance.... A few of those things like decision making. So
with sleep loss, people would have problems making decisions.
~ People who otherwise would make fine decisions deciding among

three alternatives, could go with the worst one. They don't process
critical information very well.

Reaction time can be degraded. Again, it's not an extreme case

‘when you're asleep.... People get tunnel vision. They can literally

“focus on one piece of information to the exclusion of other kinds of
information.... |

In his testimony, the NASA expert provided the following

characterization of the captain’s performance, as it related to fatigue:

...The second is the fixation on the strobe light. I counted seven
‘comments in the {CVR] transcript about the strobe.... I think what's




really critical about that is that...in sleep loss situations, you get
people with tunnel vision. They get fixated on a picce of
information to the exclusion of viher things.... The other thing is

right in the middle of that, he [the captain] disregards a critical pisce

- of information...the first officer or flight engineer -- someone saying,
"I don't know if we're going to make this"... So besides just fixating,
~ you've got disregard for a critical piece of information.... S

A second piece of evidence, as I said was the captain...his being
"lethargic and indifferent.” I think that lethargic just tells you he
was tired, fatigued.... One of the findings in sleep deprivation
studies is that people will put in more effort, in spite of the fact that
~ their performance goes down, but they don't care what happens.
That's indifference.... ~ |




2. ANALYSIS

| 21 General

, : ~ The three flightcrew members were certificated and qualified for their

- respective positions in accordance with company standards and FARs. Infonnatlon
~ derived during the course of the investigation revealed that ths captain was
~ controlling the airplane and the first officer was performing the duties of the
- nonflying pilot during the approach. Although the crew had no adverse medical
- histories or life events that would have physically impaired their abilities, fatxgue

and its relatxonshlp to the crew's perfonnance is considered i in this analysis. '

The airplane was , certific ated, equlpped and mumtamed in accordance
thh FAA regulanons and company procedures. The weight and balance were
within prescribed limits for landing; however, the evidence from the wreckage -
~ examination revealed that the flaps were at 50 degrees, a position that is not an
- "authorized” configuration for normal landings. This is further discussed in the

analysis. The investigation disclosed no evidence of preexisting faults in the
airplane’s structure, systems, or engines that would have copmbuted to the cause of
the accident.

~ Meteorological information, as reported at the time of the accident, did -
not reveal significant environmental conditions at Guantanamo Bay. The reported
 surface winds at the airport were 200 degrees at 7 knots. This wind condition
- would have favored a landing on runway 28; however, the captain chose to land on
runway 10 from a right base turn, an approach that is recognizably difficult for the
| pilots of Jarge aisplanes because of the proximity of the runway touchdown zone to
,the Cuaan border : |

i In analyzmg the circumstances and factors of this accident, the Safety
' Board evaluated the conduct of the approach to runway 10 with regard to the flight
“characteristics of the DC-8 airplane, the performance of the flightcrew, the
adequacy of the guidance provided to the flightcrew by AIA and DOD, the special
 airports training provided by AIA, the flightcrew's decision to use runway 10, and
| the probable effects of fatigue on the flightcrew's performance. The analysis of this
ccident also addresses the issues of crew flight and duty time policy and
regnlatlms as related to flightcrew fatigue, AIA management philosophy with
regard to flight operations and training, and FAA oversight and surveillance of AIA.
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22 ' The Approach t‘oRtknwazy 10

| The proximity of the runway 10 threshold to the boundary fence
- between U.S. and Cuban territory (and airspace), and the associated restrictions for
- U.S. aircraft overflying Cuban territory, places a burden upon pilots of aircraft
landing on runway 10. This burden is increased with larger aircraft, ie. DC-8,
DC-10, etc. The approach must be conducted so that the airplane remains within
the 3/4 mile distance from the runway threshold (as measured along the extended
runway centerline) during the turn from base leg to final runway alignment. For
pilots of large aircraft, the approach presents challenges that are not nommally
~encountered during routine air carrier line operations. In nearly all other
- approaches, whether conducted in instrument or visual conditions, the air carrier
pilot will ensure that the aircraft is aligned with the runway centerline a minimum of
2 miles from the threshold, and at a height of greater than 500 feet above the
threshold. In fact, all air carrier training programs emphasize the safety significance

~of a stabilized approach where changes to the airplane configuration, descent rate,

airspeed and magnetic heading are minimized during the final approach segment. In
contrast, the approach to runway 10 at Guantanamo Bay requires the pilot to
‘accomplish a tight radius turn from base leg to final approach using a steeper than
normal angie of bank and rolling out on runway heading over or nearly over the

runway threshold. The roll out to a wings level attitude is completed at low altitude

with minimum distance to correct for runway misalignment.

The difficulty of conducting the runway 10 approach from ﬂie‘:l‘ight
- traffic pattern is further increased by a prevailing southerly wind. The effect of the
wind on the airplane results in an increased ground speed while on base leg and an
_increased (inertial) radius of turn to the runway heading at a given angle of bank.
- To compensate for the southerly wind, the pilot must commence the turn to final
sooner and/or use a steeper than normal angle of bank to maintain the proper track
- over the ground. | | | | R

~ The Safety Board determined that the approach to runway 10 was

within the theoretical performance limits of the accident airplane using a maximum

bank angle of 30 degrees. The DC-8 at the landing gross weight of 236,000 pounds

with the flaps extended to 50 degrees would have a wings level stall speed (Vso) of

about 109 knots indicated airspeed (KIAS), and 2 nominal approach speed of

147 KIAS (1.3 Vso + 5). At this approach speed, the radius of turn with 30 degrees

~of bank is approximately 3,325 feet. Thus, the airplane approaching from the south
and aligned precisely with the Cuban border fence should have been able to
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In addiktion,-the approach to r‘uﬂway 10 is ,increasingly difficult when

~ the right hand pattern is flown by the captain positioned in the left seat. As the

airplane approaches the coastline on the base leg, the captain’s visibility from the
_cockpit becomes progressively restricted. The captain's ability to maintain visual |
~ orientation with the runway threshold eventually degrades to the point that he canno
longer see the runway. Thus, it is understandable that the captain of flight 808,
unfamiliar with the approach, would have had difficulty establishing the proper
- position to initiate the tum to final, and maintain a reasonable angle of bank and roll
out on the heading that would have provided proper alignment with the runway
centerline. | R e =

2.3 The Pérfo’kmance of the Flightcrew

i The flightcrew properly planned the unexpected flight to Guantanamo
Bay, but their lack of knowledge or previous flight experience at Guantanamo
(except the first officer who had conducted flight operations there many years before }
and in airplanes much smaller than a DC-8), specifically the runway 10 approach,
created confusion upon their arrival. | | S

| The three crewmembers had been on duty for nearly 18 hours upon

their arrival at Guantanamo Bay, which included being awake all night.
Nonetheless, the captain's decision to land on runway 10 was made almost casually
and was not questioned by the other crewmembers, aithough all three knew that
~ Guantanamo Bay was a special airport because the approach to sunway 10 involved

~an unusually short and challenging tum to final approach. This is further i

emphasized by the discussion in the cockpit at 1641:53, in which the captain
- proposed landing on runway 10 "just for the heck of it to see how it is." The first
officer responded "OK," while the flight engineer said nothing. There was no
further discussion of this decision, except for a comment by the flight engineer at
1644:50, "just don't do no rolls on final.” The crew did not discuss the airplane's
- weight or the prevailing winds (which favored landing on runway 28), factors that
may have prompted the first officer and flight engineer to advise against this
approach. | R | L |

o The captain did not initiate, nor did the other crewmembers request, a
briefing of the procedures to be followed in the event that the approach would be

discontinued and the missed approach executed. Also, the flightcrew did not

 discuss the realistic challenges of the runway 10 approach, given the factors such as
their unfamiliarity with the approach and their fatigued condition. With almost no-




' mteractmn among the ﬂightcrew durmg the latter portions of the appraach they | o
abandoned what would have been a straightforward approach to runway 28 and set
themscives up for a dangemus ‘;xmatmn with the appmach to runway 10. '

“As the fhght tumed ncnmbound toward the coastime the captamk o

attempted to find the strobe light that would have provnded alignment with the

Cuban boundary fence line. Having not been advised by the controller that the

_, strobe was inoperative, he continued to look for the light and allowed his attenmn‘ |
~ tobe dtverted from the tasks necessary to execute the approach. Instead of looking

 for airport features and attammg/mamtammg visual contact with the runway, he

~ fixated on finding the strobe light that the controller had referenced. The success of
 the approach was dependent upon the proper execution of the tum from downwmd ¥
. ‘to final. However, the captain’s fixation led to unstabﬂucd airspeed control for the
| approach a lack of situational awareness of the airplane in relation to the runway,
and the premature turn to base leg. This resulted in a failure to use all of the

available airspace between the runway threshold and the fence line; thus, the

distance remaining after the tum to final would not be sufficient for any necessary
‘correctzons for mnway alignment.

; The tower supervisor/iocal controller assumed the air traffic control

fdutres about 2 hours before the accident. At that time, she notified the Marine
Barracks of the inoperative strobe light. In addition, the supervisor was in the :
process of training a new controller. At the time of flight 808's arrival, the controller
trainee was performing all of the radio communications. The trainee provided
landing instructions to the flightcrew which included a reference to "...remain within
~ the first fence line designated by the high-intensity strobe.” |

The strobe is a visual aid for pilots. However, it not a required

: reportmg point nor is its identification mandatory by the fhghtcrew to execute the
~approach to runway 10. The Safety Board believes that the failure by both the

controller trainee and the supervisor to inform the crew of the inoperative strobe

: hght resulted in the captam concentrating his attention on finding the strobe rather
~ than ﬂymg the airplane. Also, the Safety Board believes that the captain’s continued

focus on locating the strobe and the first officer falsely identifying the strobe were
most likely enhanced by their fatigued state. Had the controilers provided the crew
with the 'proper information about the strobe light, it is most probable that the
captain would have concentrated his efforts on flying the aircraft, as well as
fecogmzcd the dangerous situation of slow airspeed, steep bank and low altitude.
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A ground track generated from FDR and meteorological data indicated
~ that flight 808 was approximately 3,000 feet west ‘and 2,000 feet south of the
~ runway 10 threshold (approximately 1,000 feet from the shoreline) when the turn
- from base leg to final approach was initiated. From this position it is probable that
- the captain, being in the left seat, did not have the runway threshold in sight.
- However, there is no evidence that he requested assistance from his first officer who -
- was in a better position to view the runway, nor is there any evidence that the first
- officer volunteered the essential information regarding the position and proximity of -
the airplane to runway 10. In addition to being too close to the runway thresholdon
the base leg, the FDR indicated that the captain permitted the airspeed to decrease
to 140 KIAS, about 7 knots below the target airspeed. Based on the actual point
where the tum was initiated, the required radius to complete the turn and be ina
position to cross the runway threshold, aligned with the centerline would have been
2,700 feet. At 147 KIAS, a constant bank angle of 55 degrees would have been  §
required to achieve this tumn, an inappropriate maneuver for a DC-8. Additionally,a §
- load factor of 1.7 would have to be developed to maintain such a turn and the stall
speed would have increased to 143 KIAS. | F

| The load factor, airspeed, and heading data from the FDR were used to
calculate the actual turming maneuver, stall margin:s and roll angies. The roll angles
were determined to be less than 30 degrees at the initiation of the tumn from baseto
final, but increased during the last 7 seconds of flight to beyond 50 degrees right
wing down. The increasing bank angles effectively reduced the tum radius but
increased the required load factor in order to maintain the turn and a constant rate of
~descent. The increasing load factor resulted in an additional loss of airspeed. Both
the decreasing airspeed and greater load factors required the airplane to be operated
at greater angles-of-attack, to the point that the airplane eventually stalled. The
- Safety Board found no indications that engine thrust was increased nor that the bank
angle was reduced during this maneuver. Based on the position of flight 808 when
the tum from base leg to final was initiated, the probability of successfully
- completing the approach was nil. However, the accident was not inevitable until the
captain steepened the bank and permitted the airplane to stall. When the captain
 realized that an abnormally steep bank angle was required to align the airplane with
the runway, he should have acted immediately to discontinue the approach by
-reducing the bar.k angle, increasing the engine thrust, and performing a go-around.

e ‘The Safety Board believes that the lack of communication between the
captain and the other crewmembers was a major factor in the accident. The flight
- engineer’s repeated concems about the deteriorating airspeed did not sufficiently




cmmnumcate the urgency of the situation to the caplam. Moreover when the stall |
warmning activated, neither crewmember was successful in 1'e~d1rectmg the eaptam to
: take posmve correet ve action to recover to controlled fhght :

Accordmg to Doug}as Aircraft Company (DAC), the los,a of roﬂ |
aumorxty is "minimal" on the DC-8 at the onset of wing stall because the
~ aerodynamic effectlveness of the a:lerons is preserved during the flight in the stall

_ the DC-8, upon activation of the stall wammg stxck shaker, the vaptam would have

~ regime. Based on the FDR and CVR data, and the performance characteristics of |

. had about 5 seconds to initiate corrective action and eliminate the stall hazard. The

o data also suggests that conventional stall recovery techniques (maximum thrust and -
Lo wmgs level) and the execunon ofa go-around could have prevented ground rmpaet

s On balance the three expemenced crewmembers faxled to respond o

o properly in both their decision-making and the execution of this approach. The |

- performance of this crew on the accrdent leg was especially surprising considering

_ their extensive experience and the positive evaluations regarding the crewmembers: -
by other pilots. The captain of the accident flight had been described as a good ’

crew manager with better than average skills, including the abxhty to anticipate and

~ pilot, while the flight engineer was described as someone who spoke up when there
 were problems. Considering these commendable qualities, the Safety Board
~ believes that one of the primary issues in this accident was the crew's failure to
adhere to the professional standards characteristic of their pnor perfermance in the
final moments before the accident. <

24 ey Effect of Sched‘uling and Flightcrew Fatigue

~ The crew had been on duty approximately 18 hours at the time of the

accident, having flown all night before accepting the new flight segment to

Guantanamo. In reviewing the performance of the crew, the Safety Board attempted

to determine the extent to which this extended duty schedule may have affected the
 actions observed in the accident.

| The evaluatzon of the captain’s performance revealed that he initiated
} and cemtmued to fly the approach to runway 10 in a manner that placed the airplane
§  in a dangerous flight regime despite wamnings from the other crewmembers and the
stall wammg stick shaker. The Safety Board beheves that the substandard

~ avoid trouble situations. Also, the first officer was characterized as an excellent




| afand "thought he
than he thought he was becam,e of theway he answered : som
and the way he stu ttered in some of tha transmxssmns e

, , ,Accordmg to l'ns wnfe, the ﬂight engmeer sounded well rested W] njf]
ta d’?by te!ephone just beio : he reponed for <duty (about 21 hcurs befote the' oh




acczdent) Intervxews w;th several persons mcludmg a caprtam who had ﬂown w:th

him recently, said the ﬂxght engineer always verbalized his concerns when fie saw =~

! somemmg that did not look right. This trait was evndent Just before the accident,

~when the flight engineer made several references to the airspeed and expressions of
- concerns about the approach.. However, like the ﬁrst officer, he was not sufﬁmently e

| asscrtlve to redlrect the captam and stop the detenoratmg snuatxors A

. 241 | Scxentaf' c Exammatron of Fatlgue

In the laboratory, it is possxble to measure fatlgue through the L |
o momtonng of brain wave activity and other physnologlcal evidence. Outside the

e Jlaboratory, however, there is no direct measurement or testing that can be apphed i

| thus fatlgue must be mferred from background mformatlon and actlons

In accident mvestxgatlons three background factors are commonly, -
~ examined for evidence related to fatigue. They are cumulative sleep loss,

~ continuous hours of wakefulness and time of day. These areas were examined as K
3 follows | g ‘

1)  Cumulative sleep loss: Scientiﬁc literature has established

that people require a certain number of hours of sleep each
~day to be fully alert, typically between 6 to 10 hours
‘depending on the individual. As reflected in the recent
Special Investigative Report by the Safety Board on the
Pegasus Launch procedure anomaly (NTSB/SIR-93/02),
there is evidence that only 2 hours less sleep than is usually
required by an individual can create major degradation's in
alertness and performance (p. 71). Issues of sleep loss have
been cited by the Safety Board as issues in previous
‘accidents. For example, fatigue of the third mate was cited

- as a factor in the probable cause of the{ grounding of the U.S.
tank ship Exxon Valdez (NTSB/MAR-90/04). The report
noted that the third mate's total sleep time in the previous

24 hours could have been as few as 5 or 6 hours, and that
"impaired task performance could normally be anticipated as ;

 aresult of these conditions of partial sieep loss" (p. 128).




~2)  Continuous hours of wakefulness: In the recent Safety Study
el in which the Board reviewed 37 major aviation :"_';cidcnts:fina e
~ which flightcrew performance was determined to be either a
‘causal or contributing factor to the accident, it was found that
~ one factor related to performance and judgment errors was
the time that a pilot(s) had been awake. A review of
 flightcrew-involved, magjor accidents of U.S. Air Carriers,
1978 through 1990, NTSB/SS-94/01, revealed that

flightcrews comprised of captains and first officers whose e

time since awakening were determined to be elevated
substantially higher than average, made more errors overall,

- and specifically more procedural and tactical decision errors.
The study adds to scientific evidence that fatigue problems
can increase simply with lack of sleep. | SN

3 Circadian disruption (Time of Day): Scientific literature has
~ established that there are two periods of maximal sleepiness

- in a person’s usual 24 hour day. These are determined by

physiological fluctuations regulated by the brain, and occur
between roughly 3-5 every moming and 3-5 every afternoon.
During these periods, the body is primed to sleep.
Individuals can remain awake during these periods, but the

physiological pressure to sleep is maintained and may affect

waking levels of performance and alertness. Failure to sleep
during these periods, or efforts to sleep when the body is
‘physiologically primed to be active, are labeled circadian
disruption. S | BRI P

| The Safety Board received a detailed analysis of the sleep history of
the three crewmembers involved in this accident from an expert in the study of
fatigue. The sleep histories are summarized in this study and the cumulative sleep
~debt is explained in appendix E. Based on the information revealed in the expert's
analysis, it can be seen that none of the three crewmembers had received his normal
level of sleep in the days before the accident. Both the captain and the first officer
reported they normally slept about 8 hours per night, but in the 48 hours before the
accident, they slept only about 8 hours and 10 hours respectively. The flight
engineer reported he normally slept about 9 1/2 hours each night; however, in the
same 48 hour period he only slept about 12 hours. o e



. The Safety Board s exammauen of the ﬂ:ght amd duty time revealed the

"‘captam had been awake for 23.5 hours at the time of the acmdent the first offi
~ for 19 hours, and the flight engineer for 21 hours. In wmpanson to those pﬂ
sampled in the Safety Board’s Air Carrier Study, these values of time since

‘awakening would have put the crew of flight 808 in the top percentile for o
~ crewmembers lackmg sleep. The accident crewmembers had been awake as lmg orlijfj .

| Ionger than any other crewmember mvolved in the specxai b’*udy sample

. The accident oc:eurred at 1656 at the end of the aftemoonf‘:
physxologxcal low period. The crewmembers had been awake for the preceding two
§ nights and had dttempted to sleep durmg the day, ﬁurther complxcatmg thexr,:‘ s
| j’cxrcad:an sleep dlsorders : :

Therefure the evidence in thns acmdent shows that the fhght

: crewmembers met all three of the scientific criteria for susceptibility to the
debilitating affects of fatigue. This is further supporte*d by the cempanson of

~evidence from this accident with that of other accndents r:md studies conducted by |
- the Safety Board. |

The effects of fatigue are pamcularly prevaient when aH three factors :
overlap, as ir he present case, where the flightcrew had recelved limited aleep in
 the previous 48 hours, then been awake more than 19 hours during both day and i
night penods and then were required to be at a high level of alertness during a2
period of time (3 to 5 p.m.) associated with sleepiness. In summary, the three
"experienced” crewmembers, especially the captain, failed to respond appropriately
“and effectively to a situation that deteriorated to the level of a stall during the
approach, which, although demanding, eOuld have been performed successfully

provided the proper techniques and procedures were employed. The academic |

studies and scientific data are consistent with the flightcrew statements and
testimony describing their reduced alertness and decision-making impairment.

‘Based on these data the Safety Board concludes that fatigue was a factor dxrectly - :

leading to thns dcczdent
242 Company Practices Related to Fatigue
The Chief Executive Officer (CEO) of AIA was interviewed to

determine thz nature of the company policies and procedures with regard to crew
scheduling. He stated that, to remain competitive, the company must often assign




s, requlred‘ by the crewmember*foliowed by the compan prov
wmember with a hotel room. He indicated that it was very se
als happened The captam of ﬂxgh: 08, stated that he had "f;
ti anamo, but accepted the trip
;legal % He also saxd that he never refused a 'p because of fatrgue and
are of any other crewmember that had done so. The ﬁrst officer of theﬁ

- yﬂlght k;

| , mxght be "pushmg theg
ded that based on hxs prevxous experlence reg ding the company's attitu
'p%was legal you better really be tired” to re e’the trip. Several forme
ts expressed to the Safety Board their concems about the schedulmg practx
airline. One pxlot stated that he was with a crew that refused to fly a P
yght at the end ofa long duty and that he felt the crew Was subjecte
“tmn by the company Lt eini e e

L In fevxewmg this evxdence the Safety Board was unable to deterr ine |
- the actual company reactions to pilots who refused mps because of fatlgue Atthe
L mxe, the Safety Board did recognize that the current policy relies heavﬂy on

t; ard integrity of mdxvxdual pilots. As noted in the fat:gue experts S

- mduals are nozmahy poor at recognizing theu' own faﬁgue state and tend .
1o rongly underestimate it. Given the pressures of the actual commercial
 environment, it does not seem realistic to rely on the crews’ self assessment and

gness to confront company pressures as a safety mechanism to prev e B

ignme ;,t of med c:rews, The FARS set the baselme of what is permmed legallymi o
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, %hours af service, and competitive pres.sures make it likely that air carriers will -
“operate at or near the baseline to maximize crew utilization and company profits.

determination of fatigue limits; rather, it will require regu!anoq to enact change to v
prevent the recurrence of this type of accxdent , Ll

. The Safety Board beheves that AlA's s«chedulmg of tlus crew
- contnbuted to their fatigue and substandard pcrf@rmance |

25 | thht and Duty Time Regulat:ons

i The sxgmﬁcance of Lrewmember fang,ue in thns accident prompted the
,Safety Board to examine the FARs that govern flight and duty time for flightcrew
: members '

The Safety Board's exammatlon revealed that several dxfferent crew
flight and duty time regulations were apphcable to the accident trip. The first
portion of the trip, which involved the crew's scheduled domestic flights, were
conducted under 14 CFR Section 121.505 for supplemental air carriers aad
commercial operators. This rule states that a pilot may not be scheduled to fly more

~ than 8 hours, or be on duty more than 16 hours, in 24 consecutive hours.
‘Guantanamo Bay was corsidered an "international” destination, thus, the flight to
Guantanamo would be conducted under 14 CFR Section 121.521 rule applicable to

 pilot may be scheduled to fly up to 12 hours in 24 conse:utive hours; thus, because
" the pilots of flight 808 would have accumulated about 9.0 hours of flight time and
21 hours of duty time when they arrived at Gnantanamo Bay, the time that would
have accumulated during this trip would have exceeded the limits of 14 CFR Section
St IZI.SOS,but not the limits of 14 CFR Section 121.521. Further, once the airplane
 was offloaded in Guantanamo Bay, the return portion of the scheduled trip would
have been flown under 14 CFR Part 91, as a "non-commercial” ferry flight to
reposition the airplane back in Atlanta. Currently, there are no flight or duty limits

~ applicable to commercial operators when the airplane is flown under 14 CFR
Part 91, to ferry the airplane. The FAA has addressed this issue and provided a
legal interpretation that flight and duty time accrued during company required flights
conducted under 14 CFR Part 91 must be counted against the flight and duty time
‘accumulated in revenue operation for determining the eligibility to initiate a 14 CFR
Part 121 flight. However, because there are no limits applicable to 14 CFR Part 91,

The Safety Board is concerned that companies are uniikely to ve%mtafﬁy change - i
their policies, or that individual crewmembers will take an aggressive position in the

supplemental air carriers on international flights. This regulation provides that a
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' ﬂlght and duty time accrued durmg flights conducted under 14 FFR Part 121 d0 not‘ 5

_prohibit a piiot from initiating a flight under 14 CFR Part 91 at the end of a Part 121 e

line operation. Therefore, the accident trip was under the provisions of a
, combmatlon of separate regulatxons that allowed extended fhght and duty txmes mj :
| ,'be scheduled , contrary to safe operatmg practxces =

| , Accordmg to tesnmony before the Safet‘y Board at its pubhc heanng, >
the Umted States and France are the only countries in the world that base their

' avxamn hours of service regulations on flight time while most other countries base it
on duty time. The Manager of the FAA Air Carrier Branch, testified that ﬂlght and

‘rest reqmrements in aviation were first established in the 1930s. The FAA has since

had continuing interest in updating these regulaticns and several attempts had bc:en
- made to revise the regulations in the 1970s but, according to the manager, these
failed because the FAA was unable to obtain a consensus from industry and labor
groups on new standards. The FAA established an advisory committee in 1983

- which resulted in the i 1ssuance of new domestic 14 CFR Part 121 rules in 1985 A "

new advxsory group was established in 1992, with participation from a wnde
segment of the aviation community, to review flight/duty time issues and, if
appropriate, develop recommendations for regulatdry revision. This group is
currently meeting and has not provided feedback to the ‘agency; however, the
group’s manager indicated that he felt there was a need for revision in the ﬂxght/dnty |
time regulations, especially to close the option of 14 CFR Part 91 ferry flights in -
14 CFR Part 121 operations. He also indicated that the FAA's present strategy is to
develop regulatory change on the basis of i input from an outside advisory committee
rather than on the basis of new rulemaking initiated by the agency itself. The Safety

Board is concemed that this process may not result in a satisfactory solution to this
issue and believes that efforts to change existing regulations by means of the
committee negotiating process are ineffective. : ~

Issues of fangue in transportazion have been of special concem to the
Safety Board in all modes of transoortation. In 1989, the Safety Board made three
recommendations to the DOT to encourage an aggressive Federal program to
| ‘address the problems of fatzgue and sleep i issues in transportation safety:

L 9-

- Expedite a coordinated research program on the effects of fatigue,
sleepiness, sleep disorders, and circadian factors on transportation
- system safety.
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o0 o

;Develop and dlssemmate educanonal matenal for transportatwn:_‘i
~ industry perscrmel and management regardmg shift work work and‘ e
| ‘rest schedules and proper regxmens of health diet, and rest e

Review and upgrade regulations governing hours of service for all
transportation modes to assure that they are consistent and that they

~ incorporate the results of the latest research: on fatxgue and sleep
~1ssues ‘ ST :

B ~ The DOT has initiated programs in each transportatxon mode to 0
. responfl to the need for a better understanclmg of fatigue, and regularly briefs the
~ Safety Board on these activities. These recommendations ‘remain ciassrf' ed

o "Open--Acceptable Response™ pendmg the completxon of these programs

: It is apparent from the accident mvolvmg AIA ﬂxght 808 that further e
' kefforts are needed in avxanon to address the thnrd recommendation (I-89-3), which
- may climinate some of the problems that continue to plague the industry.

‘Fatigue issues have been addressed in several major aviation accident

freports In the accident involving a Continental Express Embraer-120 RT on
- April 29, 1993, Pine Bluff, Arkansas, the Safety Board cited fatxguc as a
' conmbutmg factor in the probable cause of the accident. 16

In January 1994, the Safety Board published a study of 37 major =
aviation accidents from the period 1978 through 1990, in which human performance
~issues were “cited in the probable cause determinations. 17 Many human
‘performance background variables were compared to the types of errors observed in
the accident sequences in an effort to identify factors that might be useful in
accident prevention. Several fatigue-related variables were examined, such as time

16See Aircraft Accident/Incident Summary Repon--"ln-thht Loss of Control
~ Leadmg to Fereed Landing and Runway Overrun, Costinental Express, Inc., N24706 Embraer
: EMB 120 RT, 1)1e Bluff, Arkansas, April 29, 1993" (NTSB/AAR-94/02/SUM) :
S Sec Safety Study--“A Review of thhtcrew—ln*volved ‘Major Accrdents of l
U S Air Camers, 1578 Through 199¢" (N TSB/SS-94/01) l i




; smce awakemng, time of day, nme zone crossings, amd changmg work scheduie:s it .

was found that the time since awakening for each pilot related to sxgmfmtf ;
‘ defferences in performance m texrms of the numbexr and types of errors made by i

L ‘ As a result of thxs safety study, on Febtuar) 3 1994 the Safety Board |
3 xssu:ed the followmg recommendatxon to the FAA: , o |

-94-5

Require U. S. air carriers operating under 14 CFR Part 121 to

include, as part of pilot training, a program to educate pilots about

the detrimental effects of fatigue, and stirategles for avo:dmg fatxgwe
and countenng its effects.

Thc :mplemcntanon by the FAA of such a program shouid assist pﬂois ~
- to better recognize their own symptoms of fatigue and to develop personal strate gies
to help lower its effects in the demandmg work schedules to which thcy are
subjected

In reviewing the evidence, the Safesy Board notes with concem the |

!ength of time without revision of the current flight/duty time regulations and the

continuing slowness and dxfﬁcalty of the current mgruiatory review process. New
evidence has become available in the past 20 years on fatigue, and it increasingly
substannates that fatigue is a more pervasive and debilitating factor in transportation
safety than was previously realized. The Safety Board believes that the FAA should

revise the regulations pertaining to permitted flight and duty time. The FAA should  §

also: clarify the regulation to prohibit a flight crewmember from initiating a 14 CFR
Part 91 ferry flight if before the completion of the revenue flight, the total ﬂlght and
duty time will exceed that permitted during the 14 CFR Part 121 operations.

Currently, the industry practice of ferry flights at the conclusion of revenue
operations can lead to excessively long duty days and induce debshtatmg effects of
fangue on crewmembers.

26 The Company

The Safety Board also examined tihe underlymg safety issues
deve!oped durmg the investiyation, including the corporate philosophy, opemtmml
and maintenance aspects of Al A. |




: Smse separatmg the Part 121 sz.pp!ementa! operations fmm the

Par! 135 apemtmm in 1985, AIA e:xpandied its fleet of airplanes to provide ad hock
apemtmnss ‘worldwide and had also increased the responsibilities of the current
management. The individual managersfsupervisors could not keep pace with the

~ the airline. This situation was evident whenever a problem area arose because
 either m:amgement the airline operation, or both, were constantly "behind the
- power curve” in planning or foresight. This was observed on a regular basis by the

- FAA POI and PMI. and was documented in the various inspection reports prepared

 underlying company philosophy with regard to taking corrective action on negative
findings determined by these inspections was to solve the prob!em by "decree.”

And although changes were made or actions were performed to "correct” the
- dmcrepaneses the corrections were not a&ways long term and became repetitive on
~ foliow-up m&pecnom The company's attempts to comply with FARs were
‘described as "minimal,” with an attitude of disregard to elevating the k'vei off ‘
operation above the minimum e,mndardx set forth by the regulations. -

added responsibilities placed on them because of the increasing rate of expansion of |

by not Only the local FAA :mpectors but by the inspectors involved in the FAA |
RASIP, NASIP and special inspections, as well as the DOD inspections. AIA's

~ The information and concems expressed by AIA employees to the

- Safety Board during the investigation suggested that a corporate attitude existed that

placed more significance on economic factors than safety. This attitude was cited

by the pilots in their concems about excessive crew flight and duty time; and was

expressed as only one of the many causal issues used to support the ‘Teamsters

- Union being voted to represent the pilots. However, AIA management stated to the

- Safety Board in general terms that the “lack of communications between

‘management and the pilots” was the reason behind the solicitation of union
~ representation. ‘ |

L Other exampies of management anomalies were reflected in the AIA
fhghx operations, The oversight and responsibilities of the diverse zirplane fleet
 (DC-9s, B-727s. B-747s. and DC-8s). were handled by the D/O and the Chief Pilot.
~ AIA did not have fleet managers, nor were there persons assigned to the individual
airplane models that could oversee that particular portion of the fleet, and resolve
~problems, establish or change procedures. maintzin all pertinent airplane manuals, or
answer questions.  Additionally, the D/O was responsible for maintaining the
currency of all sirplane manuals for the entire fleet of a;rpmnes This type arf work
18 Mﬁ time u:m«summx and labor intensive.




rnent of safety whe ’u :
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element is needed the most. It is vital that all members of a crew be fully aware of

the possible dangers associated with airports that are considered to be special.

In addition, AIA flight crewmembers are at a disadvantage when
operating at the special airporis because of the randomness of their particuiar
schedules and the time that may have elapsed between their viewing of the
videotape and the actual flight into the special airport. The Safety Board also
believes that the video tape prepared by DOD does not adequately convey the
difficulty and potential hazards involved in the approach to runway 10 at
Guanmanamo Bay. The tape is a pictorial of the airport, including the coastline and
Cuban beundary, as viewed trom the cockpit of an airplane during the turn from
downwind and base leg on to final. The tape accurately shows that the fina!
alignment with the runway occurs at low altitude and nearly over the runway
threshold. However, there is no discussion abuut the factors that make the approach
particularly challenging to the pilots of airplanes with high approach speeds. These
factors include steep bank angles and increased appiroach speeds necessary to
compensate for the load factors associated with the bank angle, the adverse effect of
a southerly wind. and the criticality of the tum initiation point in achieving proper
runway alignment without excessive maneuvering. The Safety Board believes that
the video tape should be revised to emphasize these factorz.

The wvideo presentation alone does not ensure that the flightcrew
members retain all the information necessary to conduct a safe approach or
departure from these zirports. This was evidenced by the fact that the captain and
first officer had viewed the special airports video tape approximately 5 months and
5 days, respectively, before the accident flight and there was sull confusion among
the crew while preparing for the approach. The Safety Board believes that in
addition to the video presentation, it is incumbent upon AIA and DOD to provide
crewmembers with up-to-date printed training and reference material for use at
Guantanamo Bay,

The Safety Board conducied a survey of other air carriers operating
mnto Guantanamo and it revealed that nearly all use a video tape supplemented by a
special airports manual, and require a company briefing before departure, and/or
access 1o the nformation in & Leeward Point Airfield briefing package.
Additionally, soveral air carriers also require a check airman to accompany an
unguaiifled crew or captain into a special airport. Unlike AIA, several airlines that
had dispatch operations kept records of special sirports qualifications and currency
for crewmembers,




2.7 Crew Resource Management (CRM)

The crew coordination issues were examined by the Safety Board
because of the events that occurred in the final minutes of the flight. The Safety
Board found that the lack of crew coordination, was probably due, in part, to
fatigue, rather than to the more conventional crew coordination problems attributed
to personal interactions.

The breakdown in crew coordination was evidenced by the fact that the
captain did not include the remainder of the crew in the initial decision-making
process to land on runway 10, nor did he solicit the assistance of the first officer
during the latter portion of the approach when he was unable to maintain visual
contact with the runway. The Safety Board also believes that even though the
captain followed his decision with an invitation to the other crewmembers to
express their concems if they did not feel comfortable with any aspect of the
approich, coordination continued to deteriorate further when both the first officer
and flight engineer expressed concems that they did not believe they were “going to
make it.” The captain failed to comprehend and act on the information from the
o.ier crewmembers, as subtle as it may have been, to initiate a go-around.

The lack of crew coordinetion is further evidenced by the fact that the
captain failed to recognize and take corrective action to regain the lost airspeed
despite the flight engineer's repeated wamings and the activation of the stick shaker.
In addition, while it is beiteved the capt.ir’s attention was drawn to finding the
strobe lignt. the first officer failed to assist the captain by providing critical
information concemning their proximity to the runway und their steep angle of bank,
or by strongly supporting the flight engineer'’s warnings regarding the slow airspeed.
The Safety Board believes that had the first efficer and flight engineer been more
assertive 1 volunteering vital information or redirecting the captain’s attention to
take the appropriate corrective action. the accident may have been prevented.

The Safety Board has advocated training in CRM as a means of
enhancing the use of all crewmembers as 4 coordinated team to unprove flight
safety. The FAA has provided guidelines on CRM training in FAA AC 120-51A.
This circular describes 2 CRM program consisting of three phases. The first phase
consists of defimiion and discussion of basic CRM concepts monitial class work.
The second phase consists of practice and feedback through line-oriented flight
traming (LOVT). The third phase includes continuous reinforcement as part of an

airling’s operational philosophy,
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Both pilots from the accident trip had completed a 2-day CRM class at
Eastern Airlines, and the first officer indicated that he had received some additional
informal CRM trairing at AIA. These classes appear to correspond to the first
phase described in the FAA guidelines, and suggest that AIA made an informal
attemnt to address CRM issues in the company training. The Safety Board believes
that further development of this program along the guidelines of FAA AC 120-51A
could assist the flight crewmembers and prevent some of the crew coordination
deficiencies evident in this accident.

Also, the Safety Board believes that had the crewmembers discussed,
as a group, the difficulties of the approach to runway 10 before the execution, they
would all have been aware of the criteria necessary to not only complete the
approach, but also would have agreed on the criteria to abandon the approach. This
probably would have served to assist the crew in recognizing the trouble signs
before the approach deteriorated to the point that safety was irreparably
compromised. In addition, had the flightcrew been thoroughly indoctrinated ir and
practiced the principles advocated by AC-120-51A, this knowledge might have
offset the debilitating effects of fatigue and helped them to sustain team performance
sufficiently to avoid or recover from the hazardous situation. This accident
illustrates one more example of the potential safety benefits of CRM and further
supports the need to require CRM for all crews in Part 121 operations.

2.8 ¥FA A and DOD Oversight and Surveillance

The Safety Board reviewed the FAA and DOD inspecticn programs for
AIA. The investigation revealed that the FAA had conducted several major
inspectiens of the company, integrated with the normal inspection and surveillance
by the POI, PMI, and PAI The various inspections revealed operational and
maintenance-related discrepancies, some of which were repetitive and required only
minor changes or modifications. AIA always acknowledged the findings and
corresponded with the FAA citing the proposed corrective action= however, the
“fixes” were more temporary than permanent. This situation reinforced the belief of
the POI that the company was perforining corrective actions at the minimum levels,
s0 a5 to remain “legal.” The enforcement actions and recommended monetary fines
against AIA were attempts by the POL and PMI to affect permanent rather than
temporary corrections to problems. Similarly. the action by the POI to "withhold”
approval of AIA's planned B-747 operation was an effort to force compliance with
previousty repeated negative hindings regarding manual currency.



Many of the flight safety issues brought to the attention of the FAA and
the Safety Board were problems that had occurred away from the home base. Due
in part to budget constraints, the FAA was dependent upon geographic support for
oversight and surveillance of the worldwide operation, especizlly the B-747
operation in Saudi Arabia. In terms of AIA's ad hoc operations, the geographic
surveillance was vital to the POI's oversight responsibility and should have carried a
high priority, considering the fact that the foreign operations involved the carriage of
passengers, which, unlike carge, requires different operational rules and regulations.

Tiie Safciy Board is concerned that the lack of FAA geographical
support required to fulfill the surveillance requirements of the operations, are
detrimental to the overall ability of the individual inspectors (POIs, PMIs, PAIs; to
ensure that the operations are conducted in accordance with the FARs.

The DOD is recognized as having authority regarding the bidding and
awarding of military contracts. IHowever, as a DOD representative testified at the
Safety Board's pubiic hearing, the DOD does not have the authority tc impose
operational or FAR requirements on contract carriers. Any additional needs or
requests from the contract airline would come through the contract administrator,
who is required at the field of operations.

The DOD does not require civilian flightcrew briefings for flight
operations to Guantanamo Bay, but does recognize that information passed on to
civilian crews is done at the discretion of the individual base operaticns. However,
the Norfolk NAS Air ‘Transportation Operations Center (ATOC) did have a policy
to brief civilian flight crews on operational procedures for flights to Guantanamo
Buy from Norfolk. The contract administrator at Norfolk, who was retired from the
Air Force, used a oriefing package that he developed for the Air Force while on
active duty. He stated that he did not provide the crew of flight 808 with the
briefing package because he believed that the captain had flown into Guantznamo
Bay on previous occasions.

The Safety Board found that the flightcrew of another civilian contract
air carrier (Northwest Airlines) had an incident involving a DC-10 airplane landing
on runway 10 at Guantanamo Bay. The Safety Board found that the flightcrew had
not received any suppiemental special airport information from the DOD or the
airfield operations office at Cherry Point Naval Air Station, regarding procedures at
Lecward Field, even after the accident involving ATA.
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Based on these two occurrences, the Safety Board is concerned with
the lack of standardization among the many military airfield operations offices
regarding the information provided to civilian flightcrews. The Boar¢ believes that
in an effort to promote safe operations by civilian DOD contract operators at
military airports that may be considered as "special,” the DOD should make every
effort to afford civilian flightcrews with any and ail available information about the
unique and/or hazardous conditions which may exist at such airperts.

2.9 Postaccident DOD Restrictions

As the result of recent aircraft incidents and accidents that have
occurred at Guantanamo Bay, on January 5, 1994, the Air Mobility Command
issued the following memorandum to all civilian air carriers:

Until further notice, any civii air mission operating under the AMC
international airlift contract is prohibited from using runway 10 at
Guantanamo Bay. This restriction is placed on our contract
operations solely due to safety.

This prohibition against landing on runway 10 is currently reiterated in
the written contracts between DOD and civilian air carriers.



3.1

3. CONCLUSIONS

Findings

1.

The flightcrew was properly certificated and operationally
qualified for the flight in accordance with company procedures
and the Federal regulations.

The airplane was properly certificated and maintained, and there
was no evidence of preexisting airplane structural, flight control
systems, or engine faults that contributed to the accident.

In view of all the circumstances, the captain's decision to land on
runway {0 was inappropriate.

The flightcrew members had experienced a disruption of
circadian rhythms and sleep loss, which resulted in fatigue that
had adversely affected their performance during a critical phase
of flight.

The flightcrew had been on duty about 18 hours and had flown
approximately 9 hours at the time of the accident. The company
had intended for the crew to ferry the airplane back to Atlanta
after the airplane was offloaded in Guantanamo Bay. This
would have resulted in a total duty time of about 24 hours and
12 hours of flight time, the maximum permitted under 14 CFR
Section 121.521, supplemental rules for overseas and
international flights.

If the flightcrew had been scheduled to conduct a flight within
the United States, similar to that of flight 808, the flightcrew
would have exceeded the flight and duty time requirements of
14 CFR Section 121.505.

The Department of Defense/Navy did not have a procedure in
place at Guantanamo Bay to ensure that all air traffic controllers
were made aware of the inoperative strobe light and to ensure




10.

1.

12.

13.
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that the controllers communicated the operational status to
flightcrews.

The captain did not recognize the deteriorating flightpath and
airspeed conditions due to preoccupation with locating the
strobe light on the ground. This lack of recognition was despite
the conflicting remarks made by the first officer and the flight
engineer questioning the success of the approach. Repeated
callouts by the flight engineer stating slow airspeed conditions
went unheeded by the captain.

The captain initiated the turn from base leg to final approach at
an airspeed that was below the calculated reference speed of
147 KIAS, and less than 1,000 feet from the shoreline, and he
allowed bank angles in excess of 50 degrees to develop.

The stall warning stick shaker had activated 7 seconds prior to
impact, 5 seconds before the airplane reached stall speed.

There was no loss of roll authority at the onset of the artificial
stall warning (stick shaker) and no evidence to indicate that the
captain attempted to take proper corrective action at the onset of
stick shaker.

AlA's management structure and philosophy were insufficient to
maintain vigilant oversight and control of the rapidly expanding
airline operation. This was substantiated by the inability of the
Director of Operations to maintain aircraft flight manuals, crew
training records, and various other required paperwork in an
up-to-date and current status.

The surveillance and oversight of AIA by the FAA POI, PMI,
and PAID were not totally effective because of the minimal to
nonexistent FAA geographical support for oversight of the
remote operations.
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3.2 Probable Cause

The National Transportation Safety Board determines that the probable
causes of this accident were the impaired judgment, decision-making, and flying
abilities of the captain and flightcrew due to the effects of fatigue; the captain’s
failure to properly assess the conditions for landing and maintaining vigilant
situational awareness of the airplane while maneuvering onto final approach; his
failure to prevent the loss of airspeed and avoid a stall while in the steep bank tum;
and his failure to execute immediate action to recover from a stali.

Additional fa. wontributing to the cause were the inadequacy of the
flight and duty time regulations applied to 14 CFR, Part 121, Supplemental Air
Carrier, international operations, and the circumstances that resulted in the extended
flight/duty hours and fatigue of the flightcrew members. Also contributing were the
inadequate crew resource management training and the inadequate training and
guidance by American International Airways, Inc., to the flightcrew for operations
at special airports, such as Guantanamo Bay; and the Navy's failure to provide 2
system that would assure that the local tower controller was aware of the
inoperative strobe light so as to provide the flightcrew with such information.
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4. RECOMMENDATIONS

As a result of the investigation of this accident, the National
Transportation Safety Board makes the following recommendations:

--to the Federal Aviation Administration:

Revise the applicable subpart of 14 CFR, Part 121, to reguire that
flight time accumulated in noncommercial "tail end" ferry flights
conducted under 14 CFR, Part 91, as a result of 14 CFR, Part 121,
revenue flights, be included in the flight crewmember's total flight
and duty time accrued during those revenue operations. (Class II,
Priority Action) (A-94-105)

Expedite the review and upgrade of Flight/Duty Time Limitations of
the Federal Aviation Regulations to ensure that they incorporate the
results of the latest research on fatigue and sleep issues. (Class I,
Priority Action) (A-94-106)

Revise 14 CFR, Section 121.445, to eliminate subparagraph (c),
and require that all flight crewmembers meet the requirements for
operation to or from a special airport, either by operating experience
or pictorial means. (Class II, Priority Action) (A-94-107)

--to American International Airways, Inc. (AIA):

Revise the AIA trainirg program to ensure that all pilots receive
crew resource management (CRM) training that conforms to the
guidelires set forth in FAA Advisory Circular 120-51A. (Class 11,
Priority Action) {A-94-108)

Review and revise the AIA special airports training program to
require, in addition to flightcrew members, flight engineers to
participate in the AIA special airports training program. The
revised program should ensure that all flightcrew members who
operate airplanes with high approach speeds are aware and
understand the effects of high bank angles and increased load
factors, adverse wind conditions, #nd required flightpath profiles
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necessary to perform the approach. (Class II, Priority Action)
(A-94-109)

--to the Department of Defense:

Provide to all civilian contract operators and flightcrew members
either verbal and/or written airfield briefing information regarding
normal and emergency operations and flight restrictions pertaining
to those airfields classified as “special airports.” The briefing
information would contain special considerations for airplanes with
high approach speeds ar:d emphasize the effects of high bank angles
and increased load factors, adverse wind conditions, and required
flightpath profiles necessary to perform the approach.  This
information would be provided in addition to the regularly published
notices to airmen (NOTAMs). (Class I, Priority Action)
(A-94-110)

In addition, the Safety Board reiterates the following safety
recommendations to the Federal Aviation /. dministration:

£-94-7

Require U.S. air carriers operating under 14 CFR, Part 121, to
provide for flightcrews not covered by the Advanced Qualifications
Program, a comprehensive crew resource management (CRM)
program as described in Advisory Circular 120-51A.

A-94-5

Require U.S. air carriers operating under 14 CFR, Part 121, to
include, as part of pilot training, a program to educate pilots about
the detrimental effects of fatigue, and strategies for avoiding faiigue
and countering its efiects.
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD

May 10, 1994

Carl W. Vst
Chairman

James E. Hall

Vice Chairman

John K. I auber
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John Hammerschmidt
Member
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5. APPENDIXES
APPENDIX A
INVESTIGATION AND HEARING
1. Envestigation

The Safety Board's duty officer was notified by a representative of the
Navy Safety Center, through the Federal Aviation Administration Communications
Center in Washington, D.C., at approximately 1800 eastern daylight time on
August 18, 1993,

Upon receiving additional information and a formal request from the
Department of Defense and the Navy Safety Center to conduct the investigation, the
Safety Board dispatched a partial investigative team from its Washington, D.C.
Headquarters on August 19, 1993. The team was composed of an Investigator-in-
Charge and the following group specialists: Systems, Powerplants, Survival Factors
and Structures. In addition, specialist reports were prepared to summarize the
findings relevant to Operations, Human Performance, Maintenance Records,
FDR/Aircraft Performance and CVR. Chairman Carl Vogt accompanied the
investigative team to Guantanamo Bay, Cuba.

Parties 10 the investigation were the FAA, American International
Airways, the Teamsters Union, Douglas Aircraft Company, and the Department of
Defense (DOD).

2. Public Hearing
A public hearing regarding this accident was held in Ypsilanti,

Michigan, from January § through January 7, 1994, Member John Hammerschmidt
was the presiding oificer of that hearing.
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APPENDIX B

COCKPIT VOICT RECORDER

Transcript of a Sundsirand AV-5578 cockpit voice recorder {CVR),
s/n 510, instailed on a Dougias DC-8-61, N814CK, which was involved in
a landing accident at Guanianamo Bay, NAS, Cuba, on August 18, 1993,

RDO Hadic transmission from accident aircraft
CAM Cockpit area microphone voice or sound source
-1 Voice identified as Pilot-in-Command (PIC)
-2 Voice identified as Co-Pilot
-3 Voice identified as Flight Engineer
-7 Voice unidentified
MiA-1 Radio transmission from Miami ARTCC
MiA-2 Radio transmission from second controller at Miami ARTCC
GAPR Radic transmission from Guantanamo NAS Approach Control
TWHR Radio transmission frorm Guantanamo NAS Controi Tower
HEL Radio transmission from helicopter six five six nine
* Unintelligible word
@ Non pertinent word
# Expletive
% Break in continuity
{) Cluestionable insertion
{n £ditorial insertion
.- Pause
Note: Times are expressed in eastern daylight time (EDT).

Times shown in brackets { } are computer reference times.
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APPENDIX C

AIRPLANE PERFORMANCE INFORMATION

GUANTANAMO BAY TURN RADIUS STUDY

REVISED PLOTS FOR DC-B-81
7,000
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5,000 - FLAPS=35 deg. |——5
FENCE Vref=140.2 KIAS —a— 40
‘ —— 20
3,000 |-
1,000
e RUNWAY $0/28
TOWER N M\\\\“—\::\\w‘.
-1,000 | sTrRosE /f—,‘f_{?\ ST T LT~ /;::“Q:
- . - - Tmae— -~ . —
= CABANA o ~
-3,000 -~ ?
i3 !
' |
»t WIND DIRECTION
5,000 - Co
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APPENDIX D

FAA MEMORANDUM ON 1ia OVERSIGHT
SUBJECT: American Internat .onal 8/2/93
Airways Surveillance

From: CXSA Frincipal Inspectors

To: Assistant Manager, DTW-FSDO

In May of this year American International Airways (CKSA)
began passenger operations with Boeing B747 aircraft, their
principal area of operations being the Middle East. In July
of this year CKSA cocmpleted negotiations with the Department
of Defense to lease facilities at the former Wurtsmith AFB
located in Oscoda, Michigan. Their primary goal is to \
establish an airline subbase at that location to perform major
aircraft alterations and inspections. Currently twc aircraft
are undergoing cargo deor installations at the facility. In
additicn CXSA continues to operate a "pseudo" subbase at Miami
International Airport to support their South American airline
operaticns.

Tn the past six months we have tried to perform the necessary
surveillance functions that the above operations require with
little success. Paramount to this lack of success is the lack
of budget to adequately perform our tasks. Reguests to the
various geographic entities has resulted in limited feadback
{cne trip to Oscoda by GXR FSDC for a total of 4 hours of
surveillance and several ramp checks at MIA by MIA FSDO;.

As the CKSA geographical sphere expands so dec their problems,
and our limited surveillance consistently reveals the same
negative trends. For this reason we have grave concerns
regarding the gquality of CKSA cperations at these "remote"
locations in the past and in the future.

Please consider this notice that we can no longer accept full
responsibility for CKSA Certificate Management, particularly
those portions reguiring extended travel. With your
assistance we are willing to attempt Certificate Management,
however ocur employer must accept responsibility for the
limitations imposed upon us.

The thrust of this memc is intended to be positive in
that we are informing you Jf our Lems and concerns.

W £

7 AN .
ﬁziizzgazzmiiwf Marcel I° ﬁcoshro Ik Davigd K. Johns
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APPENDIX E

ANALYSIS OF CREW FATIGUE FACTORS

Analysis of Crew Fatigue Factors in
AIA Guantanamo Bay Aviation Accident

Mark R. Rosekind, Kevin B. Gregory!, Donna L. Miller!,
Elizabeth L. Co?, and J. Victor Lebacqz

Faﬁgné Countermeasures Program -
Flight Human Factors Branch
NASA Ames Research Center

Introduction

Flight operations can engender sleep loss and circadian disruption that can affect flight crew
performance, vigilance, and mood. Scientific information on sleep and circadian rhythms acquired
over the past 40 years has clearly established human requirements for sleep and the detrimental
effects of sleep loss and circadian disruption. The application of this scientific information to the
24-hour requirements of flight operations has been undzrway for over 12 years. A variety of
sources clearly indicates :hat fatigue, as a result of sieep loss and circadian disruption, is an
aviation safety issue that warrants attention. -

The NASA Aviation Safety Reporting System (ASRS) is a confidential reporting system
for flight crews and others to report difficulties and incidents in the National Airspace System.
Approximately 21% of the incidents reported to ASRS are fatigue-related (ref. 1). Since its
inception, ASRS has accumulated over 261,000 incident reports with about 52,000 of these
reporting a fatigue-related occurrence. Since 1980, th. NASA Ames Fatigue Counterineasures
Program has examined the extent and effects of fatigue, sleep loss. and circadian disruption in a
variety of flight environments (refs. 2, 3). This Program has collzcted anecdotal, subjective,
physiological, and performance data documenting fatigue issues in flight operations (e.g., see refs.
4-8). The FAA has identified fatigue research as an important aviation safety issue in its National
Plan for Aviation Human Factors. The National Transportation Safety Board (NTSB) has, on
several occasions, called for specific actions regarding fatigue, including coordination of federal
research activities, review and revision of hours of service regulations, and the dissemination of
educational materials. Scientific data has clearly indicated that fatigue can be a facior in 24-hour
operational environments, including aviation. This has been recognized at the Federal level by
the FAA, the NTSB, other Federal agencies (e.g., Office of Technology Assessment, Federal
Highway Administration), and nngoing NASA activities.

Basic Human Physiology: Sleep and Circadian Rhythms

The era of modem sleep research began in the mid-1950’s with the discovery of two distinct
states . sleep (ref. 9). Over the past 40 yearz, there has been extensive scientific research on
sleep, sleepiness, circadian rhythms, sleep disorders, dreams, and the effects of these factors on
waking alertness and human performance (e.g., see refs. 10, 11). Some of this basic information
regarding human sleep, sleepiness, and circadian rhythms is presented as a foundation for
examining the specifics of the AIA aviation accident at Guantanamo Bay.

1. Sleep is a vital human physiological function.
Historically, sleep has been viewed as a state when the human organism is turned off.
Scientific findings have clearly established that siecp is a complex, active physiological state that is
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" vitalto human survival. Like human requirements for food and water, sleep is a vital physiclogical

- arethese intrusions of slecp into wakefulness. These spontaneous sleep episodes can be very
. shont (i.e., microsleeps lasting only seconds) or extended (i.c., lasting minutes). Atthe onsetof -~
" . sleep, anindividual disengages pescepiually from the external environment, essentially ceasingto - -

" integrate outside information. In a sleepy person, performance can begin to slow evenbefore . - ©

 these uncontrolied slecp episodes can occur while sanding, o

" need. When an individual is deprived of food and water, the brain provides specific sig

 unger and thirt—o drivethe individualto meet these basc physiological needs. Simularly, when
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prompt an individual to obtain sleep. Sleepiness is a signal that a specific physiological - — -
" requirement has not been met. Eventually, when deprived of sleep (acutely or chronically), the -
‘ ontro wakefulness to sleep in

cal nieed for slecp. The sleepier the person, the more rapid and frequen

order to meet its physiological

 actual sleep intrusions into waking. A microsleep can be associated with a significant performance
 lapse when an individual does not receive or respond to external information.. Wﬂ:;‘;}eepioss, S
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situations that would put an individual at risk, such as driving a car (refs. 12-14). -~~~ .
" How much sleep does an individual need? Basically; an individual requires the amount.of -

* sleep necessary to achieve full alertness and their highest level of functioning during their waking -

" hours. There is a range of individual sleep needs and, though most adults will require about8 ~ © = .=
" hours of sleep, some people need 6 hours while others require 10 hours to feel wide awakeand . | . .
~ function at their peak level during wakefulness. -~ - - o0 o e

2. Sleepiness affects waking performance, vigilance, and mood. S

" Sleep loss creates sleepiness and often this sleepiness is dismissed as a minimal nuisance or - - P Sl
easily overcome. However, sleepiness can potentially degrade most aspects of human capability. . -~ -
 Controlled laboratory experiments have demonstrated decrements in most components of human .~~~
performance, vigilance, and mood as a result of slecp loss. Sleepiness can be associated with
decrements in decision-making, vigilance, reaction time, memory, psychomotor coordination, and -

" information processing (e.g., fixation on ceriain material to the neglect of other information).. ' =

" Research has demonstrated that with increasing sleepiness, individuals demonstrate poorer P

' performance despite increased effort, and may report indifference regarding the outcome of tleir
performance. Individuals report fewer pesitive emotions, more négative emotions, and an overall i

- worsened mood with sleep loss and sleepiness (for scientific reviews of this area, see ref. 15-18).

" Generally, sleepiness can degrade most aspects of human waking performance, vigilance, and -
mood. In the most severe instances, an individual may experience an uncontrolled sleep episode ' -

- and obviously be unable to perform. However, in many other situations, while the individual may
- not actually fall asleep, the level of sleepiness can still significantly degrade human performance. |
For example, the individual may react slowly to information, may incorrectly processthe
_importance of the information, may find decision making difficult, may make poor decisions, may
- have to check and recheck information or activities because of memory difficulties. This o
- performance degradation can be a direct result of sleep loss and the associaied sleepiness and can |
‘play an insidious role in the occurrence of an operational incident or accident (ref. 19-21). ‘

3. S!ecp "loss‘ é,ccumulatcs?ivntoa sleep deb@ | B T N
‘An individual who requires 8 hours of sleep and obtains only 6 hours is essentially sleep .

~ deprived by 2 hours.  If the individual sleeps only 6 hours over 4 nights, then the 2 bours of sieep
loss per night would accumulate into an 8-hour sleep debt. Estimates suggest that in the United ,
States today, most adults obtain 1 to 1.5 hours less sleep per night than they actually need (ref. 22).
Drring a regular work week this would translate into the accumulation of 2 5 to 7.5-hour sleep debt
going into the weekend; hence, the common phenomenon of sleeping late on weekends tocom-
- pensate for the sleep debt accu.nulated durirg the week. Generally, recuperation from a sleep debt
- mvolves obtaining deeper sleep over 2 to 3 nights. Obtaining deeper sleep appears to be a physio-
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logical;priority over a significant increase in the total hours of sleep (i.e., sleeping 7.5 hours longer
. on the weekend to “make-up” for the sleep debt accumulated during the week). :

4. Physiological vs. Subjective Sleepiness o
Sleepiness can be differentiated into two distinct components: physiological and subjective.

Physiological sleepiness is the result of sleep loss: lose sleep, get sleepy. An accumulated sleep

- debt will be accompanied by physiological sleepiness that will drive an individual to sleep in order
to meet the individual's physiological need. Subjective sleepiness is an individual's introspective
self-report regarding the individual's level of sieepiness (refs. 12, 23). An individual’s subjective
report of sleepiness can be affected by many factors. For example, caffeine, physical activi'y, and
a particularly stimulating environment (¢.g., an interesting conversation) can all affect an
individual’s subjective rating of sleepiness. However, an individual will typically report being

- -more alert because of these factors. These factors can affect the subjective report of sleepiness and
- mask or conceal an individual’s level of physiological sleepiness. Therefore, the tendency will be -

for individuals to subjectively rate themselves as more alert than they may be physiologically. This

- discrepancy between subjective sleepiness and physiological sleepiness can be operationally

- significant. An individual might report a low level of sleepiness (i.e., that they are alert) but be
carrying an accumulated sleep debt with a high level of physiclogical sleepiness. This individual,
in an environment stripped of factors that conceal the underlying physiological sleepiness, would
be susceptible to the occurrence of spontaneous, uncontrolled sleep and the performan
decrements associated with sleep loss (refs. 24-26). :

5. The Circadian Clock. .
Humans, like other li.ving organisms, have a circadian (circa=around, dia=a day) clock in the

- ‘.L-.-..G}_...:.... ..... trare e o VA boere bacie T Losrs smamiond

brain that regulates physiological and behavioral functions on a 24-hour basis. In a 24-hour pericd
this clock will regulate our sleep/wake pattern, body temperature, hormones, performance, mood,
digestion, and many other human functions. For example, on a regular 24-hour schedule we are
programmed for periods of wakefulness and sleep, high and low body temperature, high and low
digestive activity, increased and decreased pzrformance capability, etc. An individual’s circadian
clock might be programmed to sleep at midnight, awaken at 8 AM, and maintain wakefulness
during the day (with an afternoon sleepiness period), and then the 24-hour pattern repeats itself.
The circadian rhythm of body temperature is programmed for the lowest temperature between 3
and 5 AM on a daily basis (ref. 27).

When the circadian clock is moved to a new work/rest (or sleep/wake) schedule or put in a2 new
environmental time zone, it does not adjust immediately. This is the basis for the circadian
disruption associated with jet lag. Once the circadian clock is moved to a new schedule or time
zone, it can begin to adjust and may take from several days up to several weeks to physiologically
adant to the new environmental time. Also, the body’s internal physiological rhythms do not all
adjust at the same rate and thercfore, may be out of synch with each other for an extended pesiod of
time. Again, it can take from days to weeks for all of the internal rhythms to come togetherin a
synchronous 24-hour rhythm on the new schedule or time zone. There are some specific factors
that can affect the circadian clock’s adaptation. Day/night reversal can confuse the clock so that the
cues that help it adjust and maintain its usual physiological pattern are disrupted. Moving from a
day to night schedule and back to days can keep the clock in a continuous state of readjustment,
depending on the time between schedule changes. For example, severe effects would accompany
a 12-hour day to night to day schedule alteration. Another factor is crossing multiple time zones.
While there is some flexibility for adjustment, putting the circadian clock in a time zone three or
more hours off home time will require a reasonable amount of physiological adaptation. Another
factor can be the direction the clock is moved. Shortening the period (¢.g., moving to a 21-hour
cycle or day) is generally more difficult to achieve than is lengthening the period (e.g., moving to
25 or longer hours), which is the natural rhythm of the circadian clocli. Therefore, it can be more
difficult to cross time zones in an eastward direction compared to westward movement. It can also
be more difficult to move a work/rest schedule backwards over the 24-hour day compared to
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moving it forward (e.g., forward from day to swing to night shift). All of the associated difficulties
of moving the clock, such as poor sleep, sleepiness, effects on performance, etc., will be affected
until the circadian clock physiologically adapts to the new schedule or time 2one (refs. 28, 29).
Scientific studies have revealed that there are two periods of maximal slespiness during a usual
24-hour day. One occurs at night roughly between 3 and 5 AM, and the other in midday roughly
‘between 3 and 5 PM. However, performance and alertness can be affected throughout a 12 AM to
8 AM window. Individuals on a regular day/night schedule will typically sleep through the 3-5 AM
window of sleepiness. The afternoon sleepiness period can be masked by factors described '
previously, or present a window when individuals are particularly vulnerable to the effects of
sleepiness. This also means that individuals working through the night ere maintaining
wakefulness from 3-5 AM when their circadian clock is programmed for sleep. Conversely,
individuals sleeping during the day are attempting to sleep when the circadian clock is programmed
for wakefulness. However, individuals searching for specific windows when they are
physiologically prepared to cleep, either for an extended sleep period or a strategic nap, can use
these periods to their advantage (ref. 12).

Specific Fatigue Factors to Examine in Investigations

Based on the previous scientific information regarding sleep and circadian rhythms, there are
at least three core physiological factors to examine when investigating the role of fatigue in an
incident or accident. The first is cumulative sleep loss. An individual’s usual sleep amount is
established based on their reported total sleep time at home. Using this figure as an individual's
baseline sleep need, the amount of actual sleep obtained over a period of time can be used to
calculate the cumulative sleep loss (i.e., sleep debt) or potentially, the sleep gained. Unless
physiological or behavioral data is available, the reported amounts of sleep usually rely on
subjective estimates of total sleep time. It is important to note that there is often a discrepancy
between subjective sleep estimates and physiologically the amount of sleep obtained. Therefore,
an important caveat is the self-report nature of the data, often obtained (i.e., recreated) after an ;
incident or accident. The secon-® factor is the continuous hours of wakefulness prior to the incident
or accident. A general sleep/v. - .e pattern will have an individual awake for about 16 hours and
sleep for about 8 hours. However, operational requirements can involve extended duty periods
that require continuous hours of wakefulness beyond this usual pattern. The third factor is time of
day. This involves the time of operations and the time at which the incident or accident occurred.
The time of day can also be a factor when examining when sleep periods occurred and the potential
disruption of a usual circadian pattern.

The relationship of these factors can be especially informative. For example, an individual
requiring 8 hours of sleep, who obtains 8 hours and is then awake for 20 hours will show less
performance decrement than the same individual with 6 hours of sleep awake for 20 hours. With 8
hours of sleep, the individual is better prepared for ihe longer-than-usual period of continuous
wakefulness than they would be with the combination of a sleep debt and the extended wake
period. All three factors can come fogether to create the highest vulnerability for a performance
decrement. The greatest decrement would be expected when an individual carrying a substantial
sleep debt is required to operate for an extended period of continuous wakefulness, and the time of
the operation passes through a period of increased sleepiness. Time of day could also affect the
cumulative sleep loss if sleep periods were scheduled at less than optimal circadian times.

Analysis of Sleep/Wake Histories for AIA Flight Crew

The three factors descrited above were analyzed for the AIA Flight Crew involved in the
Guantanamo Bay aviation accident. The data analyzed were taken from the NTSB Human
Performance Investigator’s Factual Repont, the Operations Group Chairman’s Factual Report, and
the Flight 808 Crew Staterrents. When there were discrepancies among the sources, conservative
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estimates and averages were used. The sleep/wake histories for the Flight Crew of AIA Flight 808
prior to the accident at Guantanamo Bay on August 18, 1993 at about 1656 EDT are presented in
Figure 1. This figure provides an opportunity to examine the temporal organization and amount of
sleep and wakefu’ness over the three days leading up to the accident. The days 8/16/93, 8/17/93,
and 8/18/93 are identified at the top of the figure along with a 24-hour clock. The white bars indi-
cate the duty periods and individual black lines show specific takeoff and landing activities during
the duty periods. A single horizontal bar for each flight crewmember shows the sleep (black) and
wakefulness (shaded) over the period leading up to the accident at about 1656 on 8/18/93.

8/16/93 8/1793 w1893
0000 0800 1600 2400 0800 1600 2400 0300 1600 2400
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Figure 1. AIA Flight 808 Crew Slezp/Wake Histories

The first horizontal bar in Figure 1 displays the sleen/wake history of the Captain. He reported a
typical sleep requirement of 8 hours. The Captain awakened on 8/16/93 after 8 hours of sleep and
was awake for 9 hours before tzaking a 2-hour nap prior to his all-night duty period. Following his
nap, the Captain was awake for 17.5 hours. He reported a 5-hour sleep period during a daytime sleep
opportunity 1n a Dallas-Ft. Worth Airport hotel during layover. The Captain was then awake for
23.5 hours until the accident occurred at Guantanamo Bay. This 23.5 hour period included an all-
night duty period after which the Captain was relcased from duty. However, he was called back io
operate Flight 808 prior to his return home, and therefore was continuously awake unti’ i 2ccident.

The second bar in Figure 1 displays the sleep/wake history of the First Officer. He also

d a usual sleep requirement of 8 hours. The First Officer awakened on 8/16/93 after 8 hours
of sleep and was awake for 9 hours before taking a 2-hour nap prior to his all-night du.ty period.
Following his nap, the First Officer was awake for 19 hours. He reported an 8-hour ;ileep period
during a daytime sleep opportunity in a Dallas-Ft. Worth Airport hotel during layover. The First
Officer was then awake for 19 hours until the accident occurred at Guantanamo 3ay. This 19-hour
period included an all-night duty period after which the First Officer was released from duty.
However, he was called back to operate Flight 808 prior to his leaving the airport, and therefore
was continuously av ke until the accident.

The tiird bar in Figure 1 displays the sleep/wake history of the Second Officer. He reported a
usual sleep requirement of 9.5 hours. The Secor.d Officer awakened on 8/16/93 aficr 9.5 hours of
sleep and was awake for a usual 15-hour day before going to sleep at 2300 for a usual night of
sleep. The Second Officer was then called at home after 6 hours of sleep and reported for duty at
the airpont, joining the Captain and First Officer. The Second Officer was then awake for 9 hours.
He reported a 6-hour sleep period during a daytime sleep opportunity in a Dallas-Ft. Worth Airport
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hotel during layover. The Second Officer was then awake for 21 hours untii the accident occurred
at Guantanamo Bay.

An examination of the cumulative totals for sleep and continuous wakefulness is informative.
For the entire 65-hour period portrayed in Figure 1, which includes the last full 8-hour sleep period -
at home, the Captain was awake for 50 hours with 15 hours of sleep. Including the 2-hour nap, in
the last 48 hours, the Captain was awake for 41 hours with 7 hours of sleep. For the 46 hours
after the nap, the Captain was awake for 41 hours with 5 hours of sleep. In the last 28.5 hours
prior to the accident, the Captain was awake for 23.5 hours with 5 hours of sleep.

For the entire 65-hour period portrayed in Figure 1, which includes the last full 8-hour sleep
period at home, the First Officer was awake for 47 hours with 18 hours of sleep. Including the
2-hour nap, in the last 48 hours, the First Officer was awake for 38 hours with 10 hours of sleep.
For the 46 hours after the nap, the First Officer was awake for 38 hours with 8 hours of sleep. In the
last 27 hours prior to the accident, the First Officer was awake for 19 hours with 8 hours of sleep.

For the entire 66.5-hour period portrayed in Figure 1, which includes the last full 9.5-bour
sleep period at home, the Second Officer was awake for 45 hours with 21.5 hours of sleep. In the
last 42 hours, the Second Officer was awake for 30 hours with {2 hours of sleep. In the Jast 27
hours prior to the accident, the First Officer was awake for 21 hours with 6 hours of sleep. _

Overall, this information demonstrates that the entire crew displayed cumulative sleep loss and
extended periods of continuous wakefulness. It should b2 noted that the cumulative sleep loss can
be partially attributed to the reversa! of the circadian pattern, with nighttime sleep periods at home
followed by daytime sleep periods due to all-night duty pericds. Sleep obtained in opposition to
the body’s circadian rhythms is more disturbed than sleep that coincides with times when the body
is programmed for sleep. The time of day factor also played a role. Also, the accident occurred at
about 4:56 PM in the 3-5 PM window of sleepiness.

In a typical 24-hour period, most individuals would be awake about 16 hours and sleep about 8
hours. This represents a 2:1 wake/sleep ratio. Based on this general pattern, a calculation of the
cumuiative sleep/wake debt is portrayed in Figure 2. The wake/cleep ratio ic displayed along the
left axis. A ratio of 2:1 or 2 represents a usual baseline pattern (shown by the solid line) with a
wake/sleep ratio less than 2 representing a sleep gain. A wake/sleep ratio greater than 2:1 or 2
would represent a sleep loss. The three days prior to the trip are portrayed on the horizontal axis.
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“The Captain and First Officer reported a usual sieep requirement of 8 hours and therefore, a
wake/sleep ratio of 2 would be their appropriate self-defined norm. As evidenced in Figure 2, the
wake/sleep ratio for both the Captain and First Officer is greater than 2 (indicated by the solid line)
over the two days prior to the accident, reaching greater than 3 for the Captain. The Second
Officer reportsd 2 usual sleen reguirement of 9.5 hours. This represents a wake/sleep ratio of 1.53
as his self-defined norm (indicated by the dashzd line). He approximates this on 8/16 and 8/17 and
exceeds a ratio of 2 prior to the accident. .

~ Taken together these data demonstrate that the entire flight crew displayed cumulative sleep
loss, operated during an extended period of continuous wakefulness, and obtained sleep at times in
opposition to the circadian clock time for sleep, and that the accident occurred in the afternoon
window of physiological sleepiness. In consideration of the previous scientific informatiun and
the specific factors examined in this accident, the data clearly support the finding that fatigue was a
physiological factor for the entire crew.

Evidence that Fatigue Factors Affected Performance

The data presented in the previous section demonstrated that the entire crew had experienced
sleep loss, extended periods of continuous wakefulness, and circadian disruption (both the timing
of sleep periods and time of accident). However, unlike alcohol, there is no chemical test for
fatigue. Therefore, it is extremely difficult in an acc:ident investigation, after the fact, to specifically
demonstrate that fatigue was causal or contributory. However, as noted earlier, pilots cite fatigue
as a common reason for incidents they report to ASRS. Over the past 10 years, the majority of
aviation accidents were attributed to flight crew or human error. It is critical to more fully
understand the specific sources of those errors if the current incident and accident rate is to be
reduced further. Given the sleep/wake and circadian history of the entire flight crew, it is clear

‘fatigue was present. However, to determine how fatigue may have contributed, one would have to
determine from other sources whether performance and behavioral changes associated with fatigue
were evident before the accident.

Two sources of data available for examination provide specific information regarding flight
crew performance and behavior before the accident. The transcript of the cockpit voice recorder
(CVR) was made available at the NTSB hearing on this accident, and the Captain provided
testimony at the hearing.

1. Information from the CVR prior to the accident.

The CVR transcript provides information about flight crew performance, decisions, and
responses leading up to the accident at Guantanamo Bay. There are four specific pieces of
information that are relevant to the analysis of fatigue factors. The first piece of information is the
decision to use runway 10. Two of the crewmembers, including the Captain (the pilot flying), had
never flown into Guantanamo Bay; the First Officer had only flown into Guantanamo Bay years
befere in small military jets. The crew acknowledged that it was a difficult airport with special
considerations. The plan had been to use the straightforward approach available on runway 28.
With essentially no discussion, the Captain decided to change plans and use runway 10, which
requires a more severe maneuver to complete the landing. By all reports, the Captain was lauded
for his airmanship and good judgment, especially in emergercy and landing procedures.
Therefore, for an experienced Captain to make a sudden decision to change runways, with no prior
experience at a special airport and with minimal crew discussion, suggests a degraded decision-
making process. Fatigue can affect an individual’s decision-making. In this situation, fatigue may
have affected the crew’s decisicn-making in th following ways: a) they did not consider important
information (i.e., their unfamiliarity with the airport, their level of fatigue), b) their lack of
discussion about the decision to change runways, and ¢) m.-reading of potential outcomes. In this
case, the decision-making process was shared by the entire fiight crew, all of whom were affected
by the fatigue factors outlined.
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A second piece of information from the CVR was the Captain’s fixation on the strobe light. In
the transcript, the Captain makes seven (possibly eight) references to the strobe light. During the
critical period leading up to the accident, the Captain dispiayed an overwhelming focus and concern
to locate the strobe light. This fixation on the strobe light, to the exclusion of other critical

information, could also be an expression of the effect of fatigue on per nce. It would fit
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laboratory research that demonstrates that this effect can result from sleep loss (ref. 15-21).

A third piece of information from the CVR was the Captain’s disregard of critical information
just prior to the accident. While the Captain was fixated on locating the strobe light and was
making multiple references to its location, another crewmeniber questioned whether they were
going to make the landing. The Captain did not acknowledge the question, certainly did not
process the potential implications of the question, and finally disregarded the critical information to
continue his search for the strobe light. '

A fourth piece of information from the CVR was the response to the stall warning when the
operation was clearly in trouble. Several pilots reviewed the CVR transcript and spontaneously
commented on how slowly the Captain and crew responded to the stall waming prior to the
accident. The warning is intended to provide a window for immediate response and an opportunity
to recover the aircraft. An experienced pilot will have been trained to immediately respond to the
stall warning with an automatic response. However, fatigue can degrade reaction time and
psychomotor responses. Therefore, the Captain and crew may have been slow to respond to the
stall warning as a consequence of the prior slzep loss, circadian disruption, and extended period of
continuous wakefulness.

There are also several other instances frorn the CVR that suggest elements of fatigue but are
more subtle. For example, there appears to have been excessive checking of information (e.g.,
were waypoints entered, radio frequencies). These more subtle occurrences may also reflect
decreased memory and mental functioning but are less clearly defined than the previous four
examples from the CVR.

The level of performance demonstrated by the Captain is below that normally expected of a
Captain with his level of experience. However, the Captain's aviation record does not suggest that
he was a substandard pilot. The Captain's airmanship was lauded from several sources.
Therefore, some factor must have interfered with his performance on this flight. Also note that the
CVR performance decrements identified abcve were all CRM failures. This further supports the
previously presented data that the entire crew, not just the Captain, were affected by fatigue.

The examples identified above were summary points available from an initial examination of the
CVR transcript made available at the NTSB accident hearing. A more detailed analysis of the CVR
transcript could provide more specific information and data regarding the expression of fatigue-
related performance and behavioral changes before the accident.

2. Captain's testimony.

The other piece of information available at the NTSB hearing was the Captain’s testimony.
Perhaps the most telling statement was in response to the question about how he felt just prior to
the accident and he said, “lethargic and indifferent.” Individuals use a variety of words to express
their state associated with sleep loss and circadian disruption, for example, ‘fatigued,’ ‘tired,’
*sleepy,” and ‘lethargic.’ Also, as previously mentioncd, controlled laboratory studies of sleep
deprivation have shown that individuals wil: increase their effort to perform, though their
performance is degraded, and they become indifferent to the outcome. The Captain’s report of
being “lethargic and indifferent” in the period leading up to the accident is quite consistent with the
tyj»cal pattern of sleep and circadian disruption.
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Conclusions

Over the past 40 years, there has been tremendous progress in our scientific understanding of
sleep and circadian rhythms. Over the past 12 years, this information has been specifically applied
to the operational requirements of the aviation industry. The human need for sleep and the effects
of sleep loss and circadian disruption on waking performance are of particular importance in the
current aviation accident investigation. The subjective sleep/wake data provided by flight crew-
members was analyzed for cumulative sleep loss, extended periods of continuous wakefulness,
and ume of day effects. The results demonstrated that these three fatigue factors affected all three
flight crewmembers. Based on the known effects of fatigue, sleep loss, and circadian disrupticon
on human performance, other sources of information were examined to determine whether fatigue-
related performance decrements occurred prior to the accident. Four examples from the CVR
transcript and the Captain’s testimony provide information of specific performance and behaviora:
occurrences that fit the expected effects of fatigue on human functioning. The hypothesis that
fatigue affected the crewmembers’ performance is supported by the amount of cumulative sleep
foss, continuous wakefulness, and circadian disruption experienced by the entire crew. The
examples from the CVR and Captain’s testimony support the hypothesis that fatigue had an effect
on flight crew performance that was related to specific actions involved in the occurrence of the
accident at Guantanamo Bay.

Two final notes. First, it is important to acknowledge the limitations of human physiology
regarding sleep, circadian rhythms, and fatigue. The flight crewmembers involved in this accident
were clearly professional, weli-trained, experienced, and highly motivated to perform their best.
As humans, there are limitations to our performance that are purely a reflection of our physiological
capabilities and are independent of training, motivation, and experience. Second, there is no
simple, easy “cure” to fatigue issues in aviation operations. Individuals are different, what they do
is different, and the operational demands of the aviation industry are diverse. Therefore, no or:e
approach or “solution” will address the fatigue engendered by some flight operations. An
examination of every aspect of the aviation system, including regulatory, scheduling, personal
strategies, and the design of technology, is critical in addressing fatigue in flight operations. The
task is to apply our scientific understanding of human physiological needs for sleep and circadian
rhythms to the 24-hour operational requirements of the aviation industry. Whenever possible, this
information should be applied to maintain and improve the safety margin and promote maximal
alertness and performance during operations.
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