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AIRCRAFT ACCIDENT/INCIDENT SUMMARY |

File No.: 60073

Afcceraft Uperator: Klaus Schroter

Afreraft Type & Registrattoa: Piper PA-31T, DIKKS
Lovation: Concord, Californila

Date & Time: July 14, 1984, 1211 pP.d.t,
tersons on Board: h

Injuries: L fatal

Afveralt Damage: Destroyed

Other Damage or I[njury: $80,000

Type of Ocrurrence: Losgs of contral fa (light
Phase of Opuration: Appraach

On  July 14, 1884, about Y212 Pactile daytight time
(Podit,), a privately owned Plper PA-31T of German reglstry,
DIKKS, c¢rashed about 1/2 mile southeasi of Huchanan Alrport,
Concord, California, The pilat, copilot, and the four passengorsy
recelived fatal fmpact fnjuries, and the afrerafl was Jestroyed by
the tmpact and paosterash fire. Several automobiles wera
destrayed, and 2 ground strecture was damaged substantially,

The atrplance had departed Santa Moniea, Californfa, at 1035
Podets for a pleasure flight to Councord, Visuial wmeteorological
condltions existoed, HNo flight plan was filed, osor was one
required.  According to witnesses, when the afrplane departaed
Sants Monlea the S4-year~old owner, a citizen of the Foderal
Republlic of Getmany (FRG)Y, wa4 in the left front seat, and the
right seal was occupied by a ZJi=year-old United States {U.S,)
cltizen, Two of the foar passengetrs were FRG eciftlzens and two
were Uos¥, citizens,

LA 1205:958, vhe pliot contacted Buchanan Afrpoct  Afr
Tralfle Control (ATC) Tower and advised that the flight (DIKKS)
wax at appraxitmately 5,000 (ced just coming up over the alrport
and requested tanding fastructions, DIKKS was fnstracted to
dedeend to the northeast and to fly a right tralffc pattern to
renway J2ZR and Lo repoert tuvonling downwind, The acknowledgement
trom the tlight was "thet was one nilne vight?"  ATC repifed in
the negative and repeated the danding lastructions, "right
traffic three two right"; DIKKS acknowladgoed.

At 1210:19, the flight reported downwiad for 320 and was
fastructed to follow a Decathlon (Bellanca NZ2986L) oun final
approach, DIKKS made a tlght baxe fepy turn, and, when the tower
controlter saw DIKKS "ecutting out a Decathlon already on final
for runway 32R,” he changed the landing runway for the Decathlon




to 32L at 1211:33, and at 1211:52 advised DIKKS that the
Becatnlon would be landing on the left runway, DIKKS overshot
the centerline of 32R on final from the right traffie pattern
approach, Witnesses saw the alrplane enter fnto a slow, noseup
sharp right turn., The right wing and nose dropped, and the
alreraft entered a 8pin to the right and crashed in a noscedown
attitude. Flre vrupted within 20 seconds.

A chrenology of communications between ATC and the two
aleplanes  that were 1in the laading pattern follows; all
communlcationyd were breoadeast over the same frequenuvy.

1208:21-A1C And Cheyenne kilo kilo sierra, did
you copy your landing instructions
right traffie three two right?

1208:26--DIKKS That’s affirmative,
1208 :27-ATC Thanks.

1209 :05-ATC Cheyenne kilo kilo sierra traffic”s
a twin Cessna on upwind off runway
three two right, he’ll be a right
down wind departure,

1209:1t-DIKKS We il look.,

1210:10-N29861. Buchanan tower Decathlern two niner
efght si, lima 13 two miles out with
a light,

1210:14~ATC Decathlon eight six iima cleared to
land.

12i0:16~N29861L FEignht six lima.

i1210:19-D1KKS Kilo kito glerra downwind two three
right {pause] three two right at
Buchanan,

1210:26-ATC Cheyenne kilo kilo sierra number two
foliow a Decathlon one and a half
mile finasl with a light,

1210:31~-E1KKS Ktlo kilo slerra,

211 24-DTKKS Kilo kijo sierra I“m comiug to the
haae,

1211:29-ATC Cheyeine kiflo kilo sierra do vyou
have the Decsthlon?

[DIKKS did not acknowledge this transmission. |
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1211133-ATC Decathlon efght six 1ima change to
runway three two left, cleared to
Iando

1211:38-N2986L I-ve got traffie on short final
runway three two left,

1211:4]1-ATC Decathlon eight six lima he“ 11 be

goling around change to runway three
two left cleared to land.

L211:465-N29861, Eight six lima thank you,

1211:52-ATCT Cheyenne kilo kilo slerra the
Decathlon wilil be landing the lefet
ranway,

(DIKKS did not respond, |

At 1211:58, an emergency locator transmitter signal was
heard on the local coatrol frequency,

There were no language difficulties betwean the accident
dlveraft ang the air traffic control facilities, Although the
ATC tapes disclosed that rhe U.s, pllot made most of the radio
transmissions and the majority of evidence fndicates that the
“waner was 1o the left front seat, the {nvestigation did not
ronclusively determine who was flying the airplane when the
acceident ovecurred., [t should be aoled that there was some
tactual disagreement about which seat each person occupied.
Shortly after the accident, Sased on physicel descriptions of the
alrplane “s occupants provided to the Contra Costa County
Coruner s offlce, the Coroner-g tepresentative, sgaid the "heavy
g0t man (FRG owner/operator), was sitting front left and a
thinner wan (v.g. ptiot), was sitting front righe, Also, two
Wwitnesses who saw the alrplane before takeoff in Santa Monicas
reported that the owner was In the left front seats The official
Contra Cesta  County Coronur g repovt indicates that the
owrher/operator was {n the tight seat, Wheun (he coroner's office
was called abuut the dpparent discrepancy, a coroner”s deputy
sald the report would be amended. However, an amended report was
for  recelved, and when contdcted in early 1385, the coroner g
office reported that no cbange would bhe made fn the report with
respect to seating positions, Based on all the evidence, the
Board consluded that the owner/operator was 1in the left seat,

Toxicological testy on the two pilots were negative for
drugs and aleahol.

ALl requests to obtain logbooks or recocds from Germany
concerning the S54-year-old owner”s flight time and experience,
and the ayrcraft and miintenance records have been dented by
representatives of the owner; the German Viee Congul 4in 8an
Franclsco providec information Yrom West German aviation records.,
He reported that thae owner of DIKRS held g Federal Republic of
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Germany commerclal certificate with alrplane 1nstrumeit, single
and multiengine land vratings, dated June 12, 1980. The
commerclial certificete was valid until May 1, 1984, The West
German sccond cl'ass medlcal certificate was issued on May 2,
1983, with a 1limftation that the pilot must wear corrective
glasses., It 1s vot known 1f the medical certificate was still
valid., The owner had approximately 1,400 total hours, but his
training, experience, and proficiency i{n the Piper PA-3IT 1s not
known.

The second pilot held a Uanlted States private pilot
certificate with aan airplane single engine 1land rating issued
February 6, 1982, 1le also held a third class medical certificate
issued on August 22, 1983, with an endorsement that he must wear
glasses. He had approximately 200 total flight hours, 40 hours
logged in DIKKS, and had copiloted the airplane from Germany to
the United States 2 weeks before the accident,

The German Vice Consul rveported that the aleplane was
manufactured In 1981, that the cutrent owner had purchased it in
November 1983 {n Duzseldorf, West Germany, and that it had
approximately 1,050 total flight hours at the time of purchase.
It 18 not known how much the airplane was flown by the current
owner, or what malntenance had been performed on the airplane,
either before or after the purchase, According to Piper
Alrcraft, the afrplane should have been on a progressive
maintenance inspection schedule,

Witnesses d1d not report abnormal engine sounds before the
crash, and disassembly of the engines revealed no evidence of
power faflure opefisre impact, The rudder, elevator, and aileron
trim positlions were neutral, and the integrity of the flight
control system f{or the elavators and the right afleron was
established,

Two welght and balaunce computations were made fo lowlng the
accident wusiung Information supplied by the families of the
occupants and by the coroner, Oune computation assumed haggage
welght (n the rear of the airplane and one, based on the wrackage
site Informatlion, assumed the baggage forward of the rear seats.
Both computations were within the grossg welght limitations and
the center of gravity (c.g.) c¢nvelope, but the c.g. flgurce of
136.95 and 136.46 were ancar the aft ceg. limit of 138 inches.

Tests and rvesearch completed in 1977 by Calspan at the
request of the Safety Board concluded that the handling
characteristics of the PA-31T atrplane are poor at slow speeds at
the aft certified c.g.:

At 138.00 fns.,

All the pilots commentaed adversely aboul the
tongitudinal flylng qualities of the alrecraft with
this c.g. location, They complained of a tendency to
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overcontrol {(related to very low stick force per g
value) and a tendency of the aircraft to wander off {n
attitude and afirspeed (related to the effects of the
statle dinstabfility when the pilnt holds the stick)
when the pllot was not paying close attention. The
dynamically unstable gstick-free ailrspeed response
moduiated the forces with stick speed changes and no
doubt contributed ¢te the teandency to overcontrol,
Worklvad was high; much attention was required, While
the aircraft was not wunsafe, 1ts performance was
considered undesirahle® bocause of the deficlencies,
However, oune pllot commented that an 1{inexperienced
pilot could get into problems In an actual ingstrument
situation,

4 In context with pilot evaluations of the aircraft
handling qualities, undesirable essentially means that
the pilot c¢an do the task but there are deficienciles
in the aircraft that he would like fixed,

The stability augmentation system (SAS) on DIKKS was
examined to determine fts fntegrity. The SAS servo sactuator arm
was found in the up position, which Is the most tensioned spriag
condition, in line with the upper scribe mark on the servo case;
this normally corresponds to a low-speed, high angle of attack
conditirnn. The servo gearing was Intact and was not stripped,
nelther the servo case nor the actuator arm was distorted, and
the motor was attached, The actuating cable was still attached
to the arm ~t the serve actuator. The S8AS override cylinder was
in the extended (not actuated) position, and all components of
the lock mechanism were {intact. Therefore, evidence 1indicates
that the S$AS was operating normally at the time of impact.

The stablility augmentation system fn the Piper PA-3IT 1
required in order to satisf{y certification requlrements regarding
static longftudinal stadility. The SAS consists four major
components--a stall margin indicator, a computer, an angle of
attack sensing vane, and a4 servo actuator--plus a test switch.
Incorporated {in the system 8 a power warping light, a ram
warning light and a stall warnfang light and horn.

The 8SAS automatlically fmproves the static lengltudinal
stablltity of the alrplane by providing variable clevator force.
This variable force stems from a servo actuated downspring which
increases the stick forces at slow speeds (below about 120 kns
calibrated afrspeed (KCAS)). An angle-of-attack sensing wvane on
the right side of the fuselage nose section signals the SAS
computer which powers the efevator downspring servo. The BSAS
computer also activates the stall-warning norn and provides the
signal for the visual stall margin indicator on the upper left
side of the instrument panel.




The SAS test panel, 1incated on the pilot’s instrument S

panel, provides a test switech for preflight checking of the SAS
and fault lights to fndicate SAS malfunctifons. Should the 3AS :
malfunction, the lights will iliuminate continuously until the ¥
malfunction is corrected.

The SAS s equipred with a pneumatically opérated stability
sugmentor override system. Should the $AS fail to function
satisfactorily duriay flight, the pilot can override the system,

The Pilot”s Operating Handbook/FAA Approved Flight Manual
requires the primary SAS system to be on during flight;
fnitiation of flight {s not permitted with malfunction of elther
the primary or the override SA3 system, and the S5AS down spring
muat be replaced after every 2,000 hours of aircraft operation,
The handbook further states that approaches cannoct be based on
the stall margin indicator. '

In summary, the Safety Board-’s investigation revealed no
mechantcal condition or malfunction that would have caused the
afrplane to enter a steep bank or the pilot to lose coutrol of
the alrplane, Toxicology tests on the two pllots were negative
for drugs and alcohol., The alrplane was within the prescribed
limits for wetght and balance; however, the near aft c.g+ might
have resulted in a longitudinal stability characterized by a
relatively low stick force per g which, although not unsafe,
would have required closer ptlot attentfon in order to prevent
overcontrol than would a forward c,g.

The attached Brief of Accident contains the Safety Board~’s
conclusions, findings of probable cause, and related factors,

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/  JIM BURNETT
Chairman

/s/  PATRICIA A, GOLIIMAN
Vice Chairman

/s/ U, H. PATRICK BURSLEY

Member
October 21, 1985
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National Transrartat.on Safety Board
Mashaingtoney D, 20594

Brief of Accident.Incident

File ﬁo- 603 7/14/84 CONCORDCA

~m—=Bazi1e {nfornatxon-~~~
Ture Orerating Certaifriatle-NORE (SEMERAL AVIATION) fxrcratt Danase
DESTROYED
Tsre 27 Orersiion -~-PERSONAL Firre
Flisht Cenducted Under ~-34 CFR 9t o8 GROUMND
feeslne Qocurred During  ~APPROACH

memwefrroratft (nformation---—-
Sake/Model - PIPER PA-3'T Ens Make/Model F I W PYSA-28 ELT Instalisdlactivated - YES/YES

Landing Gear ~ TRICYCLE-RETRACTABLE NumDer Ensines 2 Stall dMarning Sustes -~ YES
Max Gross Wt - Endine Ture TURBOPRGP
No. of Seats fated Pousr

~~~=Environsent/Jrerations Inforsation--—-
deather lats Itinerary Airrort Proxiaity

Wx Briefing FSS Lost Derartyre Foint GFF AIRPORY/STRIP
Hetnod TELETYFE SANTS MONICAs+CA
Coarieteness FolL flestanat:on . Airrort Bata

Basic Meather - YAl CONCORDCH BUCHANAN
ding Dir/Speed- 2107008 KTS Runway Ident I2
Yigidbriztw - 20.0 SH ATC/airscace Runuax Lth/kid 4600/ 150
Lowsst Skw/Clouds - 1S000 FT SCATYTERER Twere of Flisht Flan - NONE Runvayw Surface ASPHALT
Lowest Ceilins - 25000 FT BRDKEN Ture of Clearance - MNOME : Status
gGbstructions to Viszion- NONE Ture Arch/Lndgs - TRAFFIC PATTERN
Freciritation NONE FULL. STOP
Condition of Light DAYLIGHTY

we—~pParsont.al Inforastisea---—-
Prigt-In-Doamsand - Hedical Cartificatz2 - VALID MEDICAL-WAIVERS/LINIT

Certificatei{s)/Ratingi{s} Brennial Flight Review Fligsht Time (Mours?}
FOREIGN Current - YES Total - 1430 Last 24 Hrs — UNKsu2
SE LAND-RE LAND months Since - 1 Mahe/Hodel~ UNK/NR Last 3C Daus- UWKSNR
Artvrcratt Ture - FA-42 Instryment— UNY /KRR Last 90 Daws- UNK/NR
Multi-Eng - UNK/NR Rotorcra?t -~ UNK/NR

Instryeent RatinE(s) AIRFPLANE

~---Narrgtive---~-

THE PIFER PA-21Y WAS A FOREICL™ REGISTEREDR ACFY (FEDERAL REPURLIC OF GERMANY), THE GUNER/FLT IN THE LEFT FRONT

SEAT HELD A GIRMAN COMMERCIAL CERTIFICATE WITH AIRPLANE INSTIRUMENT, SIKGLE ENG LAND 3 MULYI-ENG LAND RATINGS., THE

PLT IN THE RIGHT FRONT SEAT HELD AN AMERICAN PRIVATE CERTIFICATYL WITH AN AIRPLANE SINGLE ENS LAND RATING. GURING
ARKIVAL: THE ACFT WAS CLEARED T0 ENTER & RIGHT TRAFFIC PATTEFRN FOR RMY 32K & WAS TO FOLLOY A DECATHLON THAT WAS LANDING
S THE SARE RWY. WHEN THE FA-31 AJRCREW CALLED TURNING ONTO A& BASE LEGs THF TOWER ASKED IF THEY HAD THE DECATHLON

T SISHT., BUT THMEY [IL NOTYT REFLY. THE DECATLEOR FPLT WAS THEN INSTRULCTZD TO CHANGE HIS APCH TU 327L 3 WAS CLEAREER TO

TAND. THE FA~31 WAS OBSERVER T3 GUVERSHOGT THE TURN TJ THE FI®AL APCH COURSE TO RWY 32R. WITNESSES REFORTED THE ACFT CADRE
- ERRATIL: SLGH TFEEDs NOSE HI TURN AT LOW ALTr THEM IT ENTERED A& RIGHT TURM,s NGSE DIWN SPIN» CRASHED & BURNER. IMPACT
CCLURRETD ON A GROURE STRUTTURE, AN INVESTIGATISOR REVEALED NO FPREIMPACT/PART FQILURE OR MALFUNCTION. FIRE DM6 TO S AUTOS.




Erief of Accident/Incident (Continued)

Tr1a/84 CONCORD,ThA 4/C Rezx. No. DIKKS Time {icl? 1212 DT

Qecarrence #1 LOSS OF CONTROL - IN FLIGHT
Fhase of reration AFPROACK ~ UFR FATTERN -~ RASE TOD FINAL

Finding{s}
PLANNED AFFREACH - INPROFER - FILOT IN COMMAND
IMEROPER USE OF EQUIFNENT/ATRCRAFT,LIVERTER ATTENTION - FILOT IN COMHMAND
AIRSFLELD - NDT MAINTAIMNED - FIL0T IN CHMMAND
SIALL/SFIN - INADVERTENT FILOT IN COMMAND

 —— . At -

Cecurrence #2 IN FLIGHT COLLISION MITH OBJECT
Phzse of Oreration DBESCENT -~ UNCORIROLLED

Finoinsiw?
S. DRJECT BUILOINGINONRESIDENTIAL Y

--=--Frapable Cause~-~---

The National Tramseroriation 3afetw Bopard determines that the Probable Causel(s) of this accideni incaident
issfare Tindingi{s) 3+4

Factori{s) relating to this iscident is/are Pindinais) 1.2

R R A  TE IC U N VR 21




Mational
Transportation
Safety Board
Washi_n@ton, N.C. 20694

AIRCRAFT ACCIDENT/INCIDENT SUMMARY

I

File No.: 2177

Alrcraftc Operator: Pee Dee Air Express, Inc,
AMrevaft Type & Registratlon: Piper PA-31T3, N9193Y
Tocation: Atlanta, Georgla

Date & Time: Seprembevr 24, (984, 1609 e.d.t.
Perszons on Board: . craw, 9 passengers
[njuries: O saecious, S5 wminor
Altcraft Damage: ' ~ Substantial

Other Damage or Injury: Hone _

Type of Qecurrence! Collision with the Ground
Phase of Operation: Landing

Cn September 24, 1984, at 1609 eastern daylight time
(e.dste). a Piper PA-3173, N9193Y, crash~landed about 1,500 feet
short of the thresbold of runway 8 at William B. Hartsfield
International  Adrport, Atlanta, Geor;ta, while executing an
Instrumant Landing System (ILS) approach. During the approach the
cvew had advised air traffiec eoatrol (ATC) twice that the
airplane was low on fuel, The alrplane was registered to HRS
Textiles, Tnc¢., and was operated in Part 135 scheduled commuter
operatlions as Pee Dee Flight 561 by Pee Tee Alr FExpress, Inc.,
doing business aa {(d/b/a) Trans Southern Alrways. The copilot
and five of the nine passengers aboard wete seriously injured,
and the pilot and four passengers received minor injuries. The
airplane was damaged substantially by 1mpact forres; but there
was no fire and no 1njury or damage to other persons or propercty.
The accldent oeceurtred during daylight hours in visual
meteorological conditions.

Flight 561 originated 1in ¥Florence, S8South Carolina, at
1446 on Septenber 24 and wasg co ducted uvader an instrument firight
rules fl{ght plan, Pee Dee Alr Express operated two Plper PA~-
31T3 alrplanes between its mala operatiovns base in Florence and
the deetinations of &4tlanta and Charlotte, Nortk Carolina,
N9193Y was equipped with nine vpassengev seats, and the other
airplane was equipped with elght passeuger seats} otherwise the
alrplanes were 1deatical, Normally, N9193Y was vuvsed on the
Charlotte route, but the airplanes were switched occasionally
when nine passeagers were booked for Atlantas, as occurred on
September 24. The airplane had been fueled in Charlotte earlierx
the same day and operated by another crew as Pee Dee Flight 460
to ¥lorence, ' .

According to the captain of Flight 460, the fuel gauges
fndicated 1,000 pounds total fuel at shutdown 1n Floreunce.
Before departure from Florence for Atlanta, both the captain and
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copilot of Flight 561 sald that the fuel gauges Indicated a total
of 950 pounds. This amount was conflirmed by the pitot and
coplilot after takeaff becauge, the copilot explatned, "the gauges
have been known to fluctuate.” The captain did not request
additional fuel! becausc he said the typical flight duratiou of |
hour 10 to 15 minutes required only 650 to 750 pounds of fuel.
After the accident, computationeg using the Pilots Operating
Handbook performance charts for conditions that existed on
Sepiember 24 determined that expected fuel consumption would have
been 763 pounds. The company president stated that the "normal"
fuel load for this flight was 1,%00 pounds.

The flight encountered no delays and was unevenlful with
fuel consumption indfcatfons normal until {n ¢the vicinity of
Athens, Georgia. The captain stated that the fuel "seemed to
dissipate faster beyond there." At 1545:35, wheu Pee Dee Flight
361 was cleared "divect Atlarnta" by Atlanta Approach Contrsl, 400
pounds of fuel vemained, 200 pounds per side; however, about 10
minutes later, the gauges indicated a tutal of oniy 150 pounds of
tuel, 100 pounds on the right gauge and 50 pounds on the ieft
gauge., At that time, the flight was about 8.5 nautical miles
northeast of the Atlanta Airport, accotding to radar data.
Approach Control assigned Flight 361 a heading for the dowawind
leg to runway 8. The crew was concerned about the sudden change
in fuel ladications, and the copilot ssid he requested that thev
declare an emergency; the captain asked ATC at 1556:40 how far
out the dowanwind leg would take them. When told "20 miles,"

advised Approach Control, ",..we"d like to get It down as soon as
we can, ah, we“re a little low Approach Control
responded, "Okay, “bout only thing 1 can give you is five
thousand, you can descend to five thourand right now." Following
the accident, the controller stated thut Pee Dee 5] "eieadvised
me that he would I1ike a lower altictude because he was getting low
orn fuel.,"

At 1601:56, after communicating with the flight seven
times regarding assigned hrading and altttude deviations,
Approach Control said ".eeyou seem to bhe serdrifting 410 over the
8ky..oyou having any problem," to which Flight 561 repifed that
they were low on fuel aad asked, "...can you, ak, expedite us to
get down?" Approach Control responded, "If you wanta declar.
emergency 1 can clear out about four or five airplanes on the
final else we”ll fiy the ILS at one hundred seventy,” Flight 561
did not declare an emergency. At 1602:40, the flight was clearod
for the approach and again raequested to verify assigned altitude,
at 1604:35 was 1Insttucted to contact Atlanta tower, and at
1607:31 was cleared to land, At 1608:39, the flight radioed
Atlants tower, "Five sixty one declaring emergency." When the
tower controller asked, "What’s your problem,” the response was,
“Out o’fuel, out o“fuel," and "We“re goin i{n the dfrt."




* The airplane hit in rough tervraln on afrport property
1,500 feet short of the threshold of runway 8 and 379 feet left

ot the centerline, Theve was no anncuncement made to passengers
to assune a brace position,

“The captatia and copilot of Fiight 561 were properly
certificated tor the operation, and each held a first-class
medical certificate with no limitations.

The atrplane was equipped with wingtip fuel tanks and
three interconnected bladder fuel! cells in ecach wing. The
capacitance fuel quantity indicating system had four sensors in
each wing, one each in the tlp, nacelle, main {inboard, and maln
outboard tanks. The fuel quantity was display d in the zockpit
on a single instrument with two needles that pointed respectively
to the i1eft side and right side fuel quantity, with each side
marked ian 50-pound increments. '

The airplane battery was reconnected during the on-scene
investigaticn, and the fuel quantity gange indicated less than
zero pounds on the left and 50 pounds on the right, The £fuel
totalizer indicated 2,052 pounds. Company personnel stated that
the fuel totualizer was not used to track fuel ccnsumption,

The fuel system was dismantled and inspected, and it was
found that the wrong fuel quantity sensors (which had different
part numbers) had been 1nstalled in the main 1inboard and main
outboard fuei tagnks fn both wings, {1.e., the appropriate type of
sensors for the inboard tank was installed in the outboard tanks
and v.ce versa. Simulation teats showed that, with these fuel
sensors {nterchanged, the fuel quantity gauge iandicated about 90
pounds more fuel! per side (180 pounds total) than actuslly was in
the tanks. Based on this find.ng, the total fuel onboard the
gairplane before takeoff from Yiorence would have heen only about
763 pounds,

No discregancies were found in work orders of either the
previous owner, the Alrlines Divisfon of Piper Alrcraft
Corporation, or Pee Dee Air FExpress, which indicated removal or
teplacement of the fuel sensors, and no write-ups oun the fuel
system were found {in Pee De2 mafintenance records. However, one
of the {tems required »n a special 500~hour 1inspection was
"Inspect fuel quantity indication system for proper calibratior,”

To comply with this requirement, Pee Dee miaintenance
enployees uged one of the procedures taught at the Pilper Alrecraft
flight safety maintenance school and described in the Piper
Maintenance Manual as '"Checlks and Adjustments of Fuel Quanticy
Gauge" and "Trisubleshooting (Fuel Gauging System)." The procedure
which was lollowed--the "wet" method=-=-requires the {inspector to
drain all tanks, add 1,200 pounds of fuel to each wing fuel
system, and check the fuel gauges for proper findication; 1f the




-

reading on the gauvge Is not {,200 pounds, he is to adjust the set
Screws ou  the gauwge  to  obtaln the correct reading, This
procedure did not and will not reveal that the wrong fuel sensors
have been instaltied {n one or more tanks,

Another method to tesgt the caltbration of the quantity-
indlcating  system, which also is  deveribed in the Piper
Maintenance Manual, requires a capacitance type of cdlibration
test set. The capacitance test set would have gilven indications
that the WIroltgd  Sensovyg  were Installed; however, use of this
method is not mandatory,

In summary, the pitlot”s decision to contivue the approach
with normal ATC handling arfter fuel ladlcations bhecane unstable
extended the flight time, with the regult that total fuyal
exhaustion occurred about 1,500 feet short of the runway,
However, the Safety Board-s investigation revealed that the
Installation of the wrong fuel sensors in the inboard and
outvoard fuel tanks caused the fuel gauye Infttally to indiecate
90 pounds more fuei per side thaw wai present ang the fuel
Indications to flurtuste when the fyel quantity became low. Had
tire fuel geuge {ndicated only 763 pounds before tukeoff, it {s
unllkely the pliot would have begun the flight without adding
fuel, Because there 1ig no evidenec2 of subsequent removal for
mafntenance or teplacement, the Safaty PBoarg concludes that the
wrong sensors were installed when the afrplane was manufactured,

31nce the accideat, Pee Dee Adr Express has ddopted

additional operational proceduras to establish a minimun fual
load for departure and a minimum fuel level at tanding and hag
init/ated the use of the fuel totalizer oa each flight,

As a tesult of this investigaticn, the National
Transportation Safety Board made the following recommendations to
the Federal Aviatfon Administration:

{ssue an Airworthineus, MHreective to require owners
and operacors of Piper PA~3IT and PA-42 ucdel series
atrplanes to Inspect and verify that the fyel
quantity seasor fnstalliation tonforms to t he
manufacturer’s specifications and to require that a
fuel quantity calibration check be performed using a
capacitance type of calibration test get, (Class
I1, Priority Action) (A~85-88)

Require the Piper Alrcvart Cerporation to rodffy the
maln inboard and maiy outhovard fuel quantity sensors
in PA-31T and PA~42 moudel series airplanes to
eliminate the possibliity of ingtalling the wrong
SEUBOrY, {(Class IT, Priovity Action) (A-85~-89)




Requlire the Piper Aircraft Corporation to amend the
malntenance manuale for the PA-3IT and PA-42 model
f:ries alrplanes to requive use of the capacitance
type of calibration test set when checking the fuel
quantity {indlcation systems for accuracy and to
delete any other test procedure. (Class 111, Longer-
Term Actlion) (A~85-90)

The attacked Brief of Accident containg the Safety
Board”s conclusions, f(indtngs of probable cause, and related
factors,

BY THE NATTONAL TRANSPORTATION SAFETY ROARD

/s/  JIM BUENETT
Chalrman

/8/  PATRICIA A. GOLDMAN
Viee Chairman

G. H. PATRICK BURSLEY
Member

October 21, 1985
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Precirztation NONE
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THE NDRMAL FUEL LOAD FOR THE FLT WAS 1300 LBS. RUT WITH A FORCASY TAIL WIND & AN ESTIMATED FLT TINE OF 28LY 1410, THE
ERER ACLEPTES THE LOUWER INDCTD (950 LB} FUEL LOAB. THE FLT WAS UNEVENTFUL UNTYIL AN INDTYN OF 250 LBS PER SIDE> THEN THE
FUEL °"SEEMEDR TO PISSIPATE FASTER.' WITH AN IMBFCTN OF iS50 LSS 9N DUNUND. THE COPLT RENDD DECLARING An ENERGENCY. THE
CAPT'S RESPONSE WAS T2 ASK ATC FOR THE AMTICIFATED LENGTH CF THE JW@MMRD LEG. HE MAS TOLD 20 MI. PRICRITY HNDEL G WAS
REQUESTED, BUT WaS ONLY AVAILAELE FOR & DECLARED CNERGENCY. THE APCM WAS CONTD JITH NORMAL HNDLG FOR APRX 10 M(H. AT
1408139, THE CREW DECLARED AN EMERGENCY,» THEN SPRTS TRE ACET VAS OUY OF FUEL. IT CRASH LANDED 1% ROUGH TERRALH, SHORT

OF RWY 8. AN EXAM REVEALED FUEL SENSORS HADR BEEN IWPROPERLY INSTALLED C(INTERCHAMGED BTN THE INBRZ & OUTBRD TANAS). THUS
TEE GAGES INDCTD AROUTY 180 LBS MOME THAN THE APRX 763 LBs THAT WAS ACTUALLY &ROBRD. AT TKAF. & SPCL 300 HR INSPN OF THE
ENTIRE FUEL SYS QAL MALE ON 7/8/84 USING THE *WET® METHOD, BUY ONLY THE CAPACITANCE METHGE CHECKS Ealy INDIVIBUAL SENSOR
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Rrief of Accardent (Coantinwuen)

Rr24/84 ATLANTA»GA “&/C Res. No. N9193Y Te.me {(Lcl) 16CF EDT

Securrence $#% 10985 OF PONER(TOTAL) - NON-MECHANICAL
Phase cf Neearztion APPRGACH ~ FAF/0UTER HARKER TO THRESHOLBR {IFR?

Findingi(s)
1. FHEL SYSTEM - INCCRRECT
2. HAINTENANCE s INSTALLATION - IMPROPER -
3. ENGINE INSTRUMENTSH»FUEL QUANTITY BAGE - FALSE INDICATION
HAIRTEANCE » INSPECTION OF AIRCRAFT - INADEQUATE -
PROCEDURE INALDEQUATE - MAMUFACUTURER
FLUIB,FUEL - LOM LEVEL
IN-FLIGHT PLANNING/BECISION - IMPROPER - FILOT IN COMMAND
REMEDIAL AZTION - DELAYED - PILOT IN COMMAND
FLUID,FUEL - EXHAUSTIOW
FUEL SUPPLY — INADEDUATE -
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Oecurrence #2 FORECED LAMNGING
FPhase of Orergtiocon AFPROACH - FAF/GUTES MARKER 7O THRESHOLE <IFR)

Gecurrence #3 IN FLIGHT COLLISION wWiTH TERRAIN
Phase of OGreration LANDING - FLARE/TOUCHDTOWWN

Findingis)
«1. TERRAIN CONRITION - ROUSH/UNEVEN

~--—+Probable Cause--——

The MNational Transsortatioun SaTetu Board determines that the Frobable Causei{s) of this acrident
ig/are Tinding{s) 7¢8:%

Factor(s} raiasting to Lthis accident iss/are finding(s) i-2:3s5r82i1
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AIRCRAFT ACCIDENT/INC
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Waghington, 0.C. 20594

IDENT SUMMARY

W PRI MR AR
File Noo 2961
Alrevaft Cperator: Air Resorts Airlines
(ARZ) Flight 953
Afreraft Type and: General Dynamies
Registration sonvalr, CV 440G, N44828
Location: Jasper, Alabgma
Date: December 16, 1984
Time: 1230 central standard time _
Occupants: Total 39, including 2 pilots, | mechanie,
2 flight attendants, and 34 passengers ,
Injuries: 2 serious, 11 minor Injuries i:
Aireraft Dam ge: Destroyed
Cther Damag.. or Injuries: None .
First Ocourrence: Engine failure--inflight
Phese of Operation: Cruise
Second Oceurrence: On ground collislon with obfect--taxiway :
Phase of Operation: Landing roll
About 1240 1/ on December 16, 1984, Air Resorts Alrline Flight 853, operating as &
14 CFR Part 121 charter flight, made an emergency landing at Walker County Airport,
dJasper, Alabama, afier experiencing & rapid loss of puwer in the No. 2 engine. The flight

way transporting the East Tennessee State University basketball team fo Oxford,
Mississippi. Plight 953 had deparied Birimingham {BHM), Alabama, at 1201 and was
clearad by Birmingham departure control to ernise at 6,000 feet mean sen lovel (m.s,1),
The captaln stuted that the takeoff and climb to 6,000 feet were normal, Both the pllots
stated that about 1214:35, which was shortly after level off, the No. 2 engine Brake Mean
Effective Pressure (BMEP) 2/ gauge indicated a rapid power loss, and the rpm on the right
engine "Increased out of control" to approximately 3,100 rpmi. The right throttle was

retarded and the rpm was reduced to 2,100 by using the propeller pitch increase/decrause
toggle switeh,

After advising Birmingham departure control of Lhe problem, Flight 853 was
provided with radar veelors to Birmingham and was cleared to descend to 3,500 feet. “The
crew then attempted to feather the right propellar, but it would not go into the fesather
position. The erew stated that although the left engine was set ot elimb power they could
not maintain altitude bacause of the drag eaused by the windmlling right propeller.

A1 1220:37, Flight 933 advised Birmingham Center thet they coul. not feather the
tight propeller and requested radar vectors to the nearest girport. At 1220144,
Birmingham Center stated that Walker County Alrport was 8 miles fram thelr position and
to turn right to a heading of 310 degrees. Flight 953 then declared an emergency and
prepared for an emergency landing at Walker County Airport. '

17 Al times contained herein are central standard time {e.s.t.), based on the 24-hour
cloek. 7

2/ That part of the Indicated mean effective pressure that proditces the brake horsepowar
delivered at the propeller shaft of an aircraft engine. ~
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Shortly thereafter, while turning (o the downwind leg for runway 09, the right
engine fire indicator activated and the first officer confirmed that the right engine was
on fire. The ecaptain advised the first officer to use the emergency fire procedures, and
the first officer discharged both fire bottles into the right engine. According to the first
officer, the fire was extinguished, and he then attempted agnin to feather the right
propeller; this time, he reported that the propeller did feather, According to the captai,
full power then was opplied to the left angine, including the use of water injection. The
eaplain said that he was not agble to land on eunway 09 because the airplane was toa close
to the airport so he made the decision to iand on runway 27,

When the eirplane was on the downwind leg of runway 27 and passing abeamn the
approach and of the runway, the water~injection was depleted and the left engine started
to "backfire very hard.," The first officer reduced the power of the left engine. The
captain then told the first officer to ask Birmingham Air Traffie Control Center to "eall
the airport and tetl them to have any equipment avatlabla for us,"

Birmingham Approach calleg Walker County Airport at 1228:14 and informed the
airport manager that Flight Y53 was making an emergency landing and that the ptlot had
requested emergency equipment to standby. Emergency sguipment was not availgble at

the alrport, but the manager immediately ealled the Jasper Fire Department, which is
loeated about 6 miles from the girport,

The airplane touched down on runway 27 slightly lett of the centerline and about
1,200 feet from the approach threshold. As soon as the right main gear touched down,
ooth tires hlew out. Directional control could not He malintained as the aireraft rolled off
the right side of the runway into the dirt, The airecaft continued to roll until it crossed
the taxiway which was perpendicular to the runway, The right main landing gear
separated from the airframe, The airceraft eontinued to slide, finally coming to rest on a
heading of 060 degrees approximately 3,000 feet I'rom the point of touchdown on runway
27, The flight attendant and ground witniesses testiflad that they saw fire on the right
engine throughout the approach. Of the 35 occupants, 2 persons received serious injuries
and 11 persons received rinor Injuries. A posterash fire destroyed the airplane,

The aceident occurred during daylight at 033%4.1" north latitude and 0£7°18.8" west
longitude, Weather at time of the accident was clear with no rostrietions to visibility.

The flighterew was properly certificated in secordance with existing regulations.

There was no evidence that any physiological or psychological factors affected their
performarce,

‘The airplane was properly certificated, equipped, andg mainiained in accordance with
existing regulations and procedures approved by the company and the Federal Aviation
Administration (FAA), The airplane weight and balance were within the specified limits
al takeolf, Although the flight mechanie made minar repairs to stop oll leaks on the right

engine while the airplane was on the ground at Birmingham, there was no evidenee to
establish a link between a loss of oil and the fallure of the right engine,

According to the flighterew, when Flight 953 departed Birmingham, there were no
known maintenance diserepancies on the airplane. The lest maintenance inspection was

eompieted on the airernft on October 20, 1984, when the airplane had 47,623.5 total hours

of operation, At the time of the accident, the left engine had 1,556.4 hours of operation
stnee cverhaul, and the right engine had ¢58.7 hours since overhaul. The right engine was
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installed on September 24, 1984, with 840,3 hours since major overhaul and having been
extensively cepaired just before it was returned to service on N44828, At the time, the
right engine was installed, the airframe had 27,508 hours.

The right main landing gear was located about 120 feet east of the wreckage and out
of the area of the postecrash fire. Both tires were blown out, end the casings showed
evidence of huving been exposed to heat, Examination revealed that both tire tracks on
the runway, whieh corresponded to the right main landing gear were irregular at the first
point of contaet with the runway, The tracks continued to the right and oft the paved
surface,

‘xamination of the right engine indicated that either the link rod or the piston in
the No. 6 eylinder had failed. The link rod subsequently pounded its way through the
right side of the No. 6 eylinder, the erankcase web section, and the left side of the No, 8
eylinder whieh initiated a ¢hain reaction within the engine that destroyed the front row ~f
eylinders, Continued rotation of the engine after the failure further damaged the
remaining link rods to the point were a totlal loss of engine power and subsequent engine
seizure cecurred. Due to the mutilated condition of the link rods, an analysis of the
fractured surfaces could not be made, Consequently, the precise cause of the initial
failure within the engine could not be determined,

‘ Shortly after the start of the investigation, Air Resorts voluntarily suspended {tx
flight cperations pending a records nnd manuals review by the FAA,

During the ccurse of the Board's investigation, sworn testimony from the fiight
crew, the chief pilot and the vice president of operations indicated that immediste
corrective actions should be teken in certain areas of company operations. The areas that
required attention related to the dispsteh of flights away from the home station, mailing
of flight dispateh papers back to the home station, passeager briefing and alerting
procedures, and the computation of weight and balance data when the passenger load
consists of athletic squads. In addition, the FAA reviewed [lighterew training records,
uirplane maintenance records, ahd company maruals and gave flight checks to the
crewmembers involved in the accident. As a result of the company's initiative in taking
corrective actions in the areas noted, and the iminediate review of the company's
opetation undertaken by the FAA, the Safety Board did not propose any safety
recommendations. Air Resorts Airlines resumed service on January 2, 1485,
Nevertheless, the existence of these deficiencies prior to the aceident could be indicative
of inadequate FAA routine surveillance, which probably should have detected andg
ecrrected them, The issues regarding FA A surveillance will be addressed in a safety study
presently being conduated by the Sefety Board.,

The Safety Bourd's investigution coneluded that the failure of the No. 8 eylinder in
the right engine resulted in a complete loss of power with a subsequent windinilling
propeller and engine fire, '

~ The attached brief of aviation accidents contained the Satety Board's finding of
probable cause relating to the aecident. :

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/8/ JIM BURNETT
Chalrman

/s/ PATRICIA A, GOLDMAN
Vice Chairman |

TR | - /s/ Q. H. PATRICK BURSLEY
0mobe§ 25, 1985 Maomber
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Brieft of accident (Continued)
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AIRCRAFT ACCIDENT/INCIDENT SUMMARY

File No.: 2618
Aireratt Owner: Gee ee Aero, Inn,
Aireraftl Type and Registration: Gates Learjet, Viodel 24, N44GA
Location; (Catalina Airport
Avalon, Califor~fa
Date and Time: January 30, 1984
1330 Pacilic standard time
Oceupants: ‘ 6
Injuries: All Fatal
Aireraft Damage: (restroyed
Other Damage or Injury: None
Type of Oecurrence: Overrun
Phare of Operation: Landing Roll

Abeut 1330 on January 30, 1084, a Gates Learfet, Vodel 24, N44CGA, operated by
Aviation Business Flights of S8an Jose, California, overran the end of runway 22 during an
attempted landing at the Catalina Airport, Santa Catalina Islend, Avalon, Ca'ifornia. The
airplane departed the end of the runway onto a nonpaved surface and traveled off a 90-
foot-high biuff before impaeting upright on downsloping terrain., The airplane was

destroyed by severe impact forces and a posterash fire. The four passengers and the two
flighterew members on board were fatally infured, |

The flight originated in Santa Rosa, California, at 1226 for a sales demonstration of
the airplane to potential buyers. The original en route stop was Vonterey, California, but

during the course of the flight, the stop was changed to the Catalina Airpor. because one
of the buyers requested *o stop at Catalina.

Visual meteorological conditions prevaited at the Catalina Airport, and the
Unicom 1/ operutor provided the flight with the following information when the crew

requested landing udvisories: wind--100 degrees at 4 knots, temperature--72 degrees,
and altimeter--29.97 inHeg.

The airplane's downwind and base legs of tnhe approach appeared normal. The
airplane was slightly high on final apptroach, but the pilot corrected the angle of descent
and the aicplane touched down 527 feet beyond the runway threshold. Witnesses said that
they heurd an increase in engine sound just before the first taxiway whiceh they associated

with the use of thrust reversers. One witness said that the thrust reversers deployed

about 1,300 feet beyond the point of initial touchdown, The thrust reverser sound ceased
or diminished for 4 lew sevonds in the area of the second taxiwsy turnoff, about
2,000 feet from the threshold. Thereafier, the sound incressed as the airplane overtan
the end of the runway, producing a large cloud of dust and dirt. It traveled off the bluff

in a slight nose high, wings level attitude before dropuving 90 feet verticaily and striking
the ground,

1/ A nongovernment communication facility which mav provide airport information at
eertain airports,

- Washington, D.C. 20594
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Catalina Airport is a private airport, open to public use, and is owned and operated
by the Santa Catalina Island Conservancy. The airport has no schediled airline service
and, thus, is not subject to any State or Federal regulation regarding crash/fire/rescue
(CFR) capability. The County of Los Angeles Fire Department on Santa Catalina Island is
responsible for the CFK response at the airport. The City of Avalon Fire Departirent, by

mutual agreement, assists the county fire department wheaever necessary. Both fire
departmants are co-located in the city of Avalon, 10 miles from the airport.

The Unicom operator catled the fire department immediately after the crash, Four
airport personnel arrived on scene within 3 minutes of the aceident with a sinall truek
equipped with an "Ansul" firefighting unit, two firetighter proximity suits, and 700 pounds
of dry chemieals, However, because they were not trained in CFR procedures, they did
not attempt to extinguish the fire for fear the airplane would explode. They stated that
there was a period of time that the forward catin was free of fire. Several units frowm ths
Avalon fire station arrived on scene about 20 minutes later and were told by airport
personnel that there were no survivors. The fire was contained about 10 minutes later and
completely extinguished about 20 minutes later, -

The investigation disclosed that impact forces were survivable. Postmortem
~examination of all occupants showed that the cause of death was smoKe inhalation ang
thermal burns.

The severe posterash fire consumed most of the airplane from the cockpit tn the
tailcone. However, remaining components of the flight control system and surfaces
showed no evidence of pre-impact failure or malfunction. The wing flaps were fully
extended, and the wing spoilers were in the retracted and locked position at the time of
the accident. The right main landing gear tires and the nose gear tire were consumed in
the fire. The main landing gear wheel brake assemblies and the left main landisig gear
tires were in serviceable condition. There was no evidence of flat spots or serub marks on
gither of the left tires,

There was no evidence of pre-impact failure or malfunetion of the two Ceneral
Electric CJ610-4 engines. The engine driven hydraulic pumps showed noc evidence of
irregularity, It was determined that the thrust reversers were deployed at the time of the
aceident.

The locking pins for both the upper and lower halves of the main cabin split door
were found retracted, There was no evidence to indicate that passengers attempted to
open the emergency window exit on the right side of the cabimn,

The four main wheel brake assemblies were overhauled, and two new tires were
insialled on the right main landing gear at the last maintenance inspection on August 8,
1983, The emergeney brake system air bottle was replaced at the same time,
Reportedly, no unscheduled maintenance had been performed on the engine reverser
system or on the airframe hydraulic system since the inspection. The total time on the
airplane at the time of the aecident was 3,368 hours. '

The Catalina Airport is located on & biuff at an elevation of 1,602 feet above mean
sea level. A winding road up the mountainside leadc to the airport. Runway 04/22, the
only runway, is 3,240 feet long and 100 feet wide with 120~foot displaced thresholds at
either end, There is a two-box visual approach slope indicator (VASI) for runway 22, This
landing aid provides & 3-degree angle of descent to the runway with a erossing height of

31 feet over the threshold. The touchdown area between the VASI boxes is from 200 to
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700 feet from the displacec threshold. The runway is not level. The Airport/Facility'

Directory states that, "Rwy 22 first 2,000' slopes up; remainder level. Pilots cannot see
aireraft on opposite ends of runway due to gradient.” '

Wheel brake marks were tound on the last 150 feet of the !"unway; A sample of the

displaced threshold paving for runway 4, which contained the tire mark left by the
airplane when it rolled off the end, was examined. The sample appeared to be rieh in
asphalt and did rot contain much coarse aggregate material.  Federal Highway
Administration researchers reported that the sample was indicative of a cold emulsion

type of mixture. Although, a skid resistance test of the sample was inconclusive,

 researchers believed that the tire mark, as well as photographic evidence, indicuted some

wheel braking., There was no evidence of asphalt deformation to indicate that the tire

marks were caused by the tire rolling over a warm asphait surface. The researchers

reported that the skid resistance of the displaced threshold area probably was much lower

~ than that of the runway surface.

At 11,500 lbs., the airplane was within its weight limits and its center of gravity
limits at the time of the accident. Based on the temperature and wind at the time of the
accident, the airport elevation, and the runway gradient, the Learjet flight manual (AF¥)
of the accident flight required a landmg distance 2/ of 3,100 feet at a landing weight of
11,500 Ibs. This landing distance is predicated on the use of full wing flaps, wing spoilers,
and anti-skid braking, The AFM landing performance does not include the landing
distance reduction achieved when using thrust reversers, which would be 26 percent

provided that maximum wheel braking is used, and would result in a landing distance of -

about 2,300 feet. The computed reference airspeed (Vref) was 118 KIAS. Based on a
takeoff weight of 11,500 lbs, and the prevailing environmental conditions on January 30,
calculations showed that a takeoff distance 3/ of 3,740 feet would have been required to

meet the requirements of the AFM, (For the Learjet, this distance is based on the greater .

of the acceiarate-e' op distance or the accelerate-go distance, )

The flighterew was certificated and qualified to make the flight in accordance w:th
Federal regulations, Both the pilot and copilot held Airline Transport Pilot certificates
and type ratings in the Learjet. The pilot had over 2,000 hours of total flight time and
about 1,100 hours in the Learjet. The copilot had 4,410 hours of total tlight time and
about 1, 300 hours in the Learjet. The pilot completed a Learjet recurrent training course
with Flight Safety International on August 25, 1983, and the copilot completed a similar
~ course at Flight Safety International on February 4, 1982,

The tlightcrew held first class mediea) certificates with no limitations, There was |

" no evidencé of any pre-existing psychological or physiological conditions that might have
affected their performance.

: ,N44(3A was type certificated under 14 CIR Part 25, "Airworthiness Standards:
‘Transport Category Airplanes."  Sectien 25.735(b) requires In effect that to be
certificated it toust be possible to bring the airplane to a stop in the event of a singie

2/ The horizontal distance necessary to land and come to a complete stop from a point
50 feet above the runway,

3/ The greater of the horizonrtal distance along the takeoff path from the start of the
takeoff to the point at which the airplsne is 35 feet above the takeoff surface,
considering an engine failme at V,, or 115 percent of the horizontal distance along the
takeoff path, with all engines ope}ating, from the start of the takeoff to thre point at
which the airplane is 35 feet above the takecotf surface,
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failure in the brake system and under the landing performence conditions specified in Part
25.125 with u mean deceleration during the landing roll of at least 50 percent of that
obtained during normal landing performarnce. Accordingly, the Learjet AFM requires that
the actual landing distance shown in the performance section be increased by 60 percent
when it becomes necessury to use the emergency hraking systen; thus, N44GA would have
required a landing distance of 4,960 feet if use of the emergency braking system hag
become necessary, ‘

The accident flight was being cperated under the provisions of 14 CFR Part 91

which does not require flighterews to add runway distance (factored landing distance) to

the computed runway length specified in the landing performance charts of the approved
AFM for the Learjet. | |

During the investigation, it was lesrned that the pilot had landed at the Catalina
Alrport in a Beech Baron in 1981, Reportedly, he had demonstrated his ability to make a
short tield landing in the Learjet with a tormer copilot,

The investigation showed that the Learjet could have been stopped before it reached
the end of the runway. However, because the Learjet's stance is relatively low to the
ground, it would have been difficuit for the flighterew to have seen the end of the
runway, particularly in view of the substantial difference in elevation between the ends of
the runway. The varying engine sounds reported by the withesses suggest thit the pilot
may have decided to initiate a gu-around and then at the last minute decided to stop on
the remaining available runway. However, the evidence of the pilot's indecisiveness is
inconelusive since there was insuttieient physical evidence to rule out the possibility of a

mechanical feilure or malfunction. Consequently, the Safety Board was not able to

determine why the flighterew could not stop the airplane on the runway,

Although Federal regulations under which the flight was operating did not

specifically prohibit the flighterew from landing at Catalina, the Safety Board believes
~that the flighterew used poor judgment in attempting to land because the runway length
did not provide any room for error and there was an inadequate margin of safety.
Furthermore, while the airplane had the performance capability to make a takeoff from
Catalina, the AFM requirements were nsore restrictive tor the takeoff eondition than tor
the landing condition so that 3,740 feet of runway was required, Therefore, the pllcts
should not have attempted a landing, In view of the fact that Catalina was not the

flighterew's intended en route stop, the desire to sell the airplane may have been a fact.or‘

in their decision to land,

Flighterews must insure that an adequate margin of safety is available in general
aviation operations. Accordingly, operators and flighterews of transport category
airplanes in general aviation operations must be aware of the fact that the aircraft
certification regulations, 14 CFR Part 25, provide a higher margin of safety than the
general operating and flight rules, 14 CFR Part 91, Manufacturers meet the brake failure
eriteria esteblished by the certification regulations by installing an emergency pneumatic
braking sy-tem with which to meet the minimum deceleration criteria, Thns, If a single
failure of the normal braking gystem occurs and the pilot has to resort to emergency
braking, the runway length neoded to stop the airplane would increase substantially and
~could exceed the 14 CFR Part 81 cumpitted runway length and possibly the actual runway
length, The Learjet AFM states that the landing distance required to stop will be
increased 60 percent in the event of a single braking system failure or malfunction.
N44GA, theretore, would have needed 4,960 feet of runway Lo stop the airplanc if such a
failure had ccourred, ‘ '
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Had N44GA been operating under the provisions of 14 ("FR Part '21 or 135 &
minimum landing runway length would have been required which would have permitted ine
airplane to land and stop within 60 percent of the effective runway length. Thus, a
runway length of 5,187 feet would have been required. A safe landing could have been
made on a 5,187~ foot ruanway using the emergency brake system.

The Safety Roard recognizes that many professional and prudent 14 CFR Part 91
operators previously have adopted a practice of using landing runway lengths consistent
with the margins provided by Parts 121 and 135. However, informal discussions with
several operators of airplanes who operate under Part 91 indicate that, In soina Instances,
there is misunderstanding and uncertainty about the benefits to i.e derived from ihe use of
factored versus actual landing distance data. Wurthermore, we believe that some
operators and - flighterews do not adhere to this practice or are unaware of, or fail to
consider, the added stopping distance required in the event of a primary brake failure.
The Safety Board believes the Federal Aviation Administretion should encourage
operators and flighterews to adhere to landing riinway length requirements consistent with
either the emergency brake requirements of 14 CFR Part 25 or the factored landing
- runway length requirements containad in 14 CFR Parts 121 and 135,

The road leading to the airport from the city of Avalon [s steep, narrow, and
winding, and does not lend itself to high vehicle speeds. Consequently, the 20-minute
travel time of the units to reach the accident scene from Avalon probably wag the
minimum that could have been expected. Based on aireraft accident survival data, a
20-minute response time is unacceptable because occupants who cannot escape or be
removed from a burning airplane in 2 minutes or less time are not likely to survive.

As of February 1984, there had been a total of 56,368 aircraft operations at the
Catalina Airport during the previous 12 months, including 3,768 nonscheduled and 52,7908
gencral aviation operations involving a total of 57,881 passengers. In :the last 16 years,
the Catalina Airport has had 24 other accidents which fortunately did not result in any
fatalities. However, given the number of aircraft operations sach year and the number of
passengers {nvolved, the potential exists for an aceident such as the one invc}ving N44GA
to oceur again, possibly with the same tragic results, since the safety areas at both ends
of the runway are very sshort and the terrain drops off precipitously at both ends. This
airport has a very unfo"givmg envxronment in the event of an undershoot or overrun type
- of aceident.

The Sufety Board believes that theve are several ways in which the CFR capability
at the airport could be improverd:

(1) A fully trained Los Angeles County CFR unit or an Avalon City Fire
Department unit contd be stationed at the airport during its operating
hours; 4/ or _

(2)  Airport personnel could be trained in CFR techniques by the Los Angeles
County and Avalon City Fire Departments under the guidelines provided
by the FKederal Aviation Administration's (FAA) Advisory Circular
139.49, "Programs for Training of Fire Fighting and Reseue Personnal™;
or

4/ The operating hours of the airport are 0800-1800 from June to September and
0801-1700 from October to May.




N
A TR - e 1% o

One or more trained CFR personnel from the Los Angeles County and
Avalon City Fire Departments could be stationed at the airport during
opereting hours to direct airport personnel who have some training in
CF¥R procedures in responding to an accident,

54

As u result of its investigation of this aceident, the National Transportation Safety
Board recommended thats

«~the Fedeval Aviation Adminiatrmiom

Issus an operations bulletin directing general aviat sn inspectors and
ageldent prevention specialists to urge operators of trensport category
airplanes in general aviation operations to use minimum landing runway
lengths which provide the safety margin required by 14 CFR Part 135 or,
at the least, a safety margin consisient with the performence of the
emergency brake system of the airplane. The operations bulletin should
highlight the use of the emergency brake system or alternate emergency
procedures (i.e., aborted landings) not only for preplanned falled brake
landings, but for uce in the event the brakes fail after touchdown.
Copies of the operativns bulletin should be provided to the National
Business Aireraft Agsocistion for dissemination to its members.
(Class U, Priovity Action) (A~85-115)
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--the County of Los Angeles Fire Department, the BSanta Catalina Island
Conservaney, and the City of Avalon Fire Department: '

Improve the tcurrent crash/fire/rescue (CFR) capability at the Cataling
Alrport by: (1) stationing a fully trained CFR unit at the airport during

- Its operating hours; or (2) training airport personnel in CFR technigues
under the guidelines provided by Federal Aviation Administration
Advisory Circular 139-49; or (3) stationing one or more trainad CFR
personnel at the airport during operating hours tc direct airport
personnel who have some tratning in CFR procedures, (Class lI, Priority
Action) (A-85-116)
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The éttach‘ed aviation accident brief contains the Safety Board's t‘indinga& of probable
cause of the accident.

BY THE NATIONAL TRANGPORTATION BAFETY BOARD

/s/  JIM BURNETT
- Chairman’

/s/  PATRICIA A, GOLDMAN
Vice Chairman
/3/ G, H. PATRICK BURSLEY
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Erref of accident
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National
Transportation
- Safety Board

Washington, D.C. 20594

AIRCRAFT ACCIDENT/ INCIDENT SUMMARY

File No. 1392

Afrcraft Operator dernard A, Lafferty
Aircraft Type & Reglstration: Beech V35B, N9353Q
Location! Chaerlottesville, Virginia

Date & Time:! February 17, 1984, 1021 e.s.t.

Persous on Board: 4

Injuries: | 4 Fatal

Alrcraft Damage: , Degtroyed

Other Damage or Injury: None

Type'of Occﬁrrenca: Ia=-flight Breakup

Phase of Operation: Approach

~0On February 17, 1984, about 1021 eastern standard tinme
(e.s.te), L/ a Beech V35, N9353Q, broke apart 1in Elight and
crashed during an Ingtrument Landing System (ILS) approach in
instrument metecrologlical  conditions to runway 3 at
Canarlottesville, Virginia. The pilot and the three passengers
were fatally {njured, aad the alrplanc was destroyed. The 1036
surface weather obwervation for Charlottesville wae estimated 500
feet overcast, visibility 5 miles 1in fog, and wind 170 degrees at
7 kuots with no reports of thunderstorms or tucbulence.

The flight orlginated at Brainard Fleld 1in Hartford,
Connecticut, on February 17, The pilot, his wife, and two
children were on a pleasure trip to Florida, with a planned stop
at Charlottesville on business, Tha time of depsarture was not
established, but at 0805, aftec departure uander Visual Flight
Rules (VFR), the pilot rvadined the Teterboro, New Jersey, Flight
SBervice Statien (F58) for weather {(nformatfon, and at 0814:10
filed an Instrument Flight Rules (IFR) flight plan to
Crarlottesville, to be activated near Sparta, New Jersey. He

1/ All timas hevelin ace eagtern gtandard time, based on the
24~hour clock.




reported 3 hours 15 minutes fuel on board, an estimated time @n
route of 2 hours, 150 knots cruise speed, and requested 4,000
feet as & crutsing altitude. Later, during communicaticns with
the New York Air Route Traffic Control Center (ARTCC) about the
flight plan, he was requested to olimb and maintain B8.000 feaat
and responded, "..,.we got a passenger with an sar probiem;" the
flight waw then cleared to maintain 65,000 feet.,

Doring the remainder of the flight the pilot was {in
contact with Harrisburg Approach Control, Baltimore and Dulles
Alr Traffic Control (ATC) Towers, Washington Air Route Traffic
Control Center (ARTCC), end the Charlottesville ATC Tower. No
problems were reported. At 0931:32, the pilot requested "lower"
to 4,000 feet and was advised that descent to 4,000 faet was not
possible because of the minfmum vectoring altitude and that 5,000
feet probably would put him in the ciouds. About 5 minutes
later, the pilot radioed "soomay we go down to five now, looks
like the clouds are down quite a bit." Descent to 5,000 feot was
approved. At 1013112, descent to 4,000 fest was approved, and
between 1013:18 and 1017:23 the flight was vectored to intercept
the locallzer, cleared for a straight~in ILS spproasch tn runway
3, and instructed to contart Charlottaesville Towetr., Most of the
en route flight was conducted in visual meteorological conditicne
on top of the overcast, estimated to be 4,300 to 5,000 uw.s.1,

The pillot contacted the Charlottesville Tower, wrs glven
current weather, and was requested to "report Azalea Psrk [Azalea
Park nondirectional beecon (NDB), the initial approach fix (IAF)]
~and the outer marker." At 1019143, the pllot reported inbound at
the IAF. This was the last radio communication from the pilot.
About ! minute latev, at 1020:43, radar contact wag lost,

Based on analysis of the recorded radar data of the
flight, airspeed on the entire approach was erratle, fluctuating
between a high of 165 knots indicataed atrspeed (KIAS) withtin 3
nauvical wmiles of the NDB tu s low of 54 FIAS at the last vadar
"bit." Because radar plots were takemn at 12-second iatervals, no
positive statements can be made concerning the alrplede’s
performance between the plots. According to the data, thae
aireraft turned northeast to parallel the localizer course, and
between 1016:33 and 1019:31, the calculated ground speed averaged
163 knots. During this time, the airplane descended from 3,800
feet mean gea level (m.s.l.) to 3,000 feet m.2.l. nesr the IAF,
and in the next 1 minute 12 seconds, from 1019;:31 o 1020:43, the
encoding altimeter readout reflected a descent from 3,000 feet to
2,300 feet mes,l, |

The radsr dats showed that the Elight initially
intavcepted and crossed the inbound course at about 1017:20 and
proceeded left of the course. A large change in heading, fromn
about 053 degrees to 065 degreas, was made to return to course,
~and the aircraft again passed through the localizer and remained
right of rhe course until 1019:31 when nearly abeam the NDE,




-33.

Beginning at !019:31, and up to 1040: 43 when radar
contact was lust, smeveral large heading changes were made. From
the poaition right of the localizer courss, the radar indicated a
change from about 017 degrees to about 325 degrees, back to the
localizer courte. With a heading intercept of this magnitude,
the airer:ft would rapidly pass through the locdlizer from right
ts laft, and the abrupt full scale deflection of the localizer
course indicator may not have been noticed. Juxtaposition of the
radar plot with the pilot’s last radio transmlesion at 1019:45
vten he reported inbound at the IAF reveals no indication that
the pilot was nol in control of the atrcraft at that time; he
expressed no concern about the approach, The ailrcraft passaed
through the localizer, and data from the laet two radar hits
suggest that the pilot was turning right to cortact back to the
iribound coutse. 'The last radar return at 1020:43 indicated that
N9353Q wae at an altitude of 2,300 feet altitude at & calculated
54 XIAS. At 1024:42, Washington ARTCC telephoned the
Charlottesville Tower controller and askad (f N9353Q was in
sight, conmenting, "...we saw him make & funny turgeses”  The
Charlottesville controller attempted to contact N9353Q by radio,
but thers was no response.

The wreckage was located about 1.5 nautical nlles
northwest of the LAF (Azalea Park Nondirectional Bescon). The
" wrackage was confined within a 60-foot radiue in ihe median of
Interstate Highway 64 about | mile west of U.5. highway 29,
sexcept for the right wing which was 360 feet northeast of tha
main wreckage. There was no fire. -

The engine and propsller, the instrument panel, all
seats, both wings, and the right stabllizer were detached from
the funelage, whiéh was in the center of the wreckage paitern.
The fuselage was collapsed Jlaterally, but there was continuity of
the flight and powaer cuntrol cables to the aveas of separation of
other components. The landiung gear were found up and locked.

Fach wing remained in one plece, and each had about 19
inches of the frout cpar carry-through structure still attached.
The spsr upper cap members on each wing carry~through were
deformed downward, typical of compression buckling separation,
and the lower spar cap membars were bent upward at the fracture
anrea, consistent with excessive upward loading.

The left stabllizer rewainad attached to rhe fuselage.
The outboard portion of the stabllizer wae folded downward along
d crease which originaced at the leading edge of the }nboard end
and went aft to the trailing edge, as if the leading edge had
rotated down., “The right stabitizer, found adjacent to and
partially underneath the left wing, was separated from the
alrplane tall structurée at the front and rear apar attachment
locations. Tha front spar was bent forward and upward at the
fracture arvea, as if the leading edge had rotated up.
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The elevator trim tab actuatér jackscrew position found
in the wreckage equated to full nose~down trim; the right flap
actuator position equated to about 20 degrees, and the left flap
actuator was not extended. However, because of the breakup and
lmpacy forces, no concluslions can be reached based on the flight
control positions,

Metallurgical examination of the wing carry=through
structure showed features typlcal of overstress separations, and
no avidence of fatigue or preexisting cracking was found. The
vacuum pump drive, which powers the flight instruments, was €ound
fractured from overload forces.,

The pilot’s flight loghook was not found, but FAA records
showed that he was 1ssued a private pllot certificate, airplane
siugle engine land rating, on July 1%, 1973, at which time he was
required fo take a Special Medfcal Flight Test because he had
vision in onliy one eye. An instrument rating wvwas issued on
December 17, 1974, and a commercial pilot certificate on
Suptember 27, 1979, at which time he agein wae given a Special

Medical Flight Test and 1issued & Statemeat of Demonatrated

AbL1lity walver for "no useful vision, left eye."

The pilot held a current, valid, Second Class Medical
Certificate, 1ssued June 9, 1983, On his application for the
certificate; he listed 1,640 total flight hours, with 81 hours 1in
the previous 6 months. His commercinl certificate spplication in

1979 showed 172.9 houts instrument Elight time, but his current

total instrument time, recent experience, and proficiency werea
not estabilshed., A friend of the pilot, who was an instructor,
repocted the pitlot recently had had a Biennial Flight Review.
However, he could not remember Lhe date nor locate the exauiner

who had adwinistered the test. The pilot had participated In s

Civil Air Patrol (CAP) search mission on February 2, 1984, but
thers was no conclusfve evidence that he had flown between that

date and the dsy of the accldant,

Friends of the pilot satd he had a cold and assoclated
nasitl drainage. Two days bafore the accident the pilot told a
friend that he had stopped smoking his pipe temporarily because
of the cold. He also said he feler dizzy, a* had asked what
medicatlion was legal to take und still fly, The Virginia Medical
Examiner’s toxlcology report was negative for alcohol, but was

positive for Chlorphéeniramine, an antihistamine that can produce

drowsiness and dizziness {n some paople; the report from the

Civil Aeromedicsl Institutie (CAMI) was negative for both alcohol

and drugs. No explanation could he discovered fot the
dlﬂfmrencq, , - _

The pilot was a contributing editor for Aviation
Consumer. He had written articles relating to the Beech 35, and
was aware of ite flight characteristics, Witnusses described hia

as estremely ssfety-conscious, a competent pilot, and one who

attended safety newminars regulariy,

NS i e i S P L

T T NI S o S P SR




Y s e et

B I SO

~ However, abrupt head movement during & prolonged turn can result

3Ty

The sirplane was reglstered to the current owner on
Avgust, B, 1978, It wes equipped for instrument flight and had a

Brittain wing leveler autopilot. The maximum gross weight of the

alrplane wae 3,400 pounds with center of gravity {(c.g.) limits
from 82.1 inches to 84.4 inches. 1t was equipped wizh 80-gallon
capacity, extended-range fuel tanks, which had been filled after

‘the CAP search mission on Fehruary 2. Since it could not be

verifted that the airplane waes flown to Allentowr, Pennsylvania,
after February 2, as believed by one witness, and a search fatled
to locate evidence of subsequent fueling elsewhere, it was
assumed that the fuel tanke were full at takeoff. Therefore,
based on all evidence, the takeoff gross weight was computed to
be 3,404.8 pounds with a c.g. of 86.6, and the landing gross
welght and c.g. were computed to be 3,194,8 pounds and 87.3 with
270 pounds of fuel remaining at the time of the accideat. The
csfis moves rearward aa fuel decreases.

Symmary

The invesilgation revealed no evidence of metal fatigue
failure or preexisting conditfone that would have contributed to
the in-flight breakup, or of mechanical or structural evidence
that would have caused the alrplane to enter an overapeed or dive
wondition. The damage observed to the wing and empennaga
structures indicated that the aivplane wes subjected to high
positive g loads, as would notmally occur during a pull=-up
maneuver to vecover from an overspeed or dive condition. .
Structural analysis demonstrated that the right wing, recovered
apart from the main wreckage, falled inttially, The upward '
bending of the wing spar structure, indicative of the positive 3
overload condition, in turn indicated that the tail section waa
not an inittal item to fail., Ypon separation of the right wing,
the resultant asyametric lift caused the airplane to roll |
vinlently to the right, consistent with the observed negative

defornation of the left stabilizer and the posicive bend of the

right stabiiizer front spar.

The performance of N3353Q was calculated from radar plots
taken at 12-second interveals, and therefore exact performance 4
values could not he established conclusively. Nevartheless, the
approach to the 1AF was erratic, and the analysis of the data
showad large changes in both speed and headlug,

No information was available to assess the pllot’s
cutcent proficiency, especially for instrument flight,
Monocularity per se is not disqualifying for pilot certification,

and tils pilot had passed Speclal Medical Flight Tests &n 1973

and 1979, demonstrating successfully his abtlity to perform

airman duties. Persons with monocular vision laaru to compensate

Eor the inability to see in one eye, dnd in this case there wag
no e¢vidence to conclude that monocularity would have had more
than 4 sinimal effect on head movements during inetrcument flight.
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in fluld movement in the semicircular canals of the vestibular.
organs and induce an overwbelming sensation of movement in
another direction, i.2., the "Corlolis Illusion." '

~ Federal Aviation Regulattions, 14 CFR 91,11(a)(3

- prohibits acting as a crawmember while using any drug that

- afiects the faculties in any way contrary to safety, |
Wevertheless, the concentration of Chlorpheniramine detected by
the toxicology tests, presumably taken by the pilot to ralieve
dletress from his cold, probably would not have affectad the
pllot’s vestibular organs or have made nim sigairicantly uore
prone to spatial disorientation. On the otFer hand, sinuvi blecks

and the inability to equallize pressure on ths ecardrum can be .
extremely painful.

b LoD
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While it {s known that control of an airplane becomas
nore difficult when the c.g. moves beyond prescridbed parameters,
there was no evidence that the out of limit ce.g« of K93I5IN
contributed directly to this aceident,

R R e s
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The Safety Board’s investigation could not substantiate |
that any one of the above factors, in isolation, would result {n |
loss of control of the alrplane. In normal ¢irecumatances, the i
pllot’e experience level and familiarity with the atrplane should !
have been sufficlent to overcome his physical disability of one |
eye., However, flying with a cold, using medication while flying, ‘

~and flying the airplane wall aft of fts c.gs limit, {llustrates
poor judgment and/or overconfidence in his abilities, The Board
concludes that these factars, combined, may have led to spatial

disorientation and loss of control in instrument mete¢orological
conditions, |
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The attached Brief of Accldent contains the Salety

Bosrd’'s conclusions, findings of probable cause, and related
factors. : '
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BY THE NATIONAL TRANSPORTATION SAFPETY BOARD

/8/ JIM BURNETT
,irman |

/s/ PATRICIA A. GOLDMAN
Vice Chairman

/s/ Gf H. PATRICK BURSLEY
November 18, 1985 | Metnber |
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srrional frant-~ortation Safeltr FPoord
: Hochinoions .2, 20%%a

grref of AcCident

h+L Fez. M I0

ammmfae e Pnformstion- - :
tuwre Dperatindg Tertificate-NONE (GENEFAL AYVIATION)Y , Arrcraft Dlamase
. ’ DESTEQYS L
"tus e of Broraliun ~EERGONAL
firant Conducted Under ~14 CF% 9%
accident Occurred buring -DESCENI

me—=ftyrerat™t Enforsation—---~

"3t e/ Hodel - AEETY VISR v Era HavesMrdel - CONTINENTAL I10-520-Fé CELT Inmstalled Activated - YESAND

_sndiar Bcir -~ TRICYCLE-HETRACTARLE ‘ Neaber Engsines - 1 Seali Warning Syotes - YES
na:: Gross Wt - Engine Ture -~ RECIF-FUEL INJECTET

No. of Sests , : Rates Fouer

e

e emEnvyironmeni/O0Perations Information-—--
Neather Data ItineraTu azreart Froximiiyu
W Bryefing - £5S. : . Last Derarture Foint OFF AIRFORT/SIRIF
HMethod - &4LFT RARICO HARIFORD.LY
Comeleteness -~ FARTIAL.LMTD RY FILD? Restination Arrmnrt Rata

kasic Mezther - IMC SamE AS ACCYINC CHARLOTTESVILLE ALEENARLE
Wingd Pir/Sreed- TS Rureay Ident - 23
reibyriztw - T AlC/Arrsrace Runway Lth/Wrd - £50%trs 130
towest Skw/Clowds - fyse of Fliant Flan - IFE fnnuay Surface - ASFHALT
Lowest Ceilina - SO0 FT OUERCASTY Tepre of Clearance - 1F¥FR
esiructions to Vision- FOG Ture aArch/lods - 1LS5-CONMFLEYE
Freci=itation - NONE
Condriion of Light - PAYLIGH

- ——

e -Fersonnel Inforeztrion——o-
fFriot-fa-Coemand fde - mecical Certaficate - VALID prnICat -HAIVERS/LINIY
fertifrecatelcs) /Ratingis} Rienniz) Flicht Review Flizht Trme iHoOurs)
COMMERCTLAL Current - YES Tatal - 1440 Last 24 Hes - UNMNSNR
SE LAND : ‘ Ronthe Simce - UNBUNE Mabe/Model - UMRLINE Lzct 30 Davs- UNRANE
drreraft Ture - BHE/NE Instrusant— UNE NFE L334 o0 Doawe- GNN/NR
Muyltyi-Erg - LNE/NE Rotorcraft - UNK/NE

Instrument B3tinads) - AIRFPLANE

A A —— -

N rrotive———-
WHILE FROCEEDING ON aM IFR FLT PLaMs THE FLY CEQUESTER HE DE ASSIGNED AR ALY BELOW gsoon FT DRE TO *A FASSENGER WITH AN
EAFR FREOBLEM.® OTHERWISE. THE EN SOUTE PORTION OF THE FLY PROCEEDED WMITHEUY IMCIDENT. DBUSING ARRIUAL: THE L1 WAS
CitaRED FOF AN ILE aFCH TO RWY 1. HIS LAST TRANSHISSION KAS MARE AT 1019145 EST WHEN HE REFORTEDR INROUMD ON THE AZALEA
N, WHICH HAS 7.9 MI FROM THE FWY oM TSE ILS LOCALIZER. SHOETLY AFTER 14561 THE ALFT FRASHED 1.5 oI NW OF THE NEDL. AN
INVESTIGATION FEVEGLEDR THE FLT HAD & HEAD UOGLD. 2 PAYTS £ARLIER, & HAD TorEN MmEDICATION, BUT A TOX CHELY (LIVER SAMFLE)
SHOMED ONLY 1.3 MGG OF CHLORFHENIRAMINE ., EablAR DATA SHOMED THAT WHEN THF ACFT WAS pPRAR THE HNEE. IT MADRE SsheaftF L R R
TUHENS & BADT DRESCENDBED FROM 30400 TO 2In0 FT BEFOEE FARAR CONTACT WwaS LOST. THE F HIMG 20 SEFARATED 1 WAS FoUND 360 FT
CROM THE HAIN WRECAAGE. AN Exam OF THE U-TAIL LHOWED DEFNEMATIGN OF THE L STAR 3 UERARE DEEOERRATION OF THE R GIAEB. foiy
g ESTIMATED 2.1 LHCHES REHIND AET LIMIi. TUT DEMY. MO USEFUL L2198 L EYE.
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Eried of Accirdent (Continued)

File No. - 1 2/17/84  CHARLOTTESVILLE,VA A/C Res. No. NPISIQ

A T — e i . e o ey

ﬂécurrence #1 LOSS OF CONTROL - I FLIGHT ‘
fPhase of Oreration APFEDACH - IAF TQ FAF/GUTER RARKRER CIFES

Findingis)

1. PLANRING-DECISION -
e

INTROPER — FILOT IN COMMAND
2. AIRCRAFT WEIGHY AND

BFLANCE - EXCEEPED - FILOT IN COMMAND

3. WEATHER CONDITION - LNM CEILING

- NOT MAINTAINED - FILOY IN CONMAND
LOUIFMENT /AIRCRAFF»SPATIAL DISORIENTATION - PILOT IN Connann
EGQIPHENT!AIRCRRFIr?ﬁYSICéL IHFQLRHEHT(BTHE& OKRGANIC PROTMLEM) - PILOTY

4.  AIRCRAFT HAKRDLING
S INPROFPER USE OF

IN COMMAND

Gccurrehce‘iz ﬂIRFRAHE/COHPOQENTISTSTEQ FAILURE /HALF UNCT ION
Fhase of Oreration DESCENY

Finding(s?)

7. REMEDIAL ACTION - INITIATEP - PILOT IN COMMAND

- B. DESIBN STRESS LIMITS OF AIRCRAFT - EXCEEDED - FIL2T IN COMRAND
F. WING - OVERLOAD ’

10. WING - SEPARATION

1. STARILIZER - OQUEKLOAD

12,

@ccurrence §3 IN FLIGHT COLLISION WITH TERKAIN
Phase of Orerztion BESCEKT - UNCONTROLLED

A ——

----Probable Cause—-——

The Mational Tranérortation Safety Board determines that the Frobable Cause(s) of this accident
isfare Tinding(s) 4,5:8

Factor{s) relating to this ceccident is are findind{s) 1
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National
Transportation
Safety Board

Washington, D.C. 20594

_AIRCRAFT ACCIDENT/INCIDENT SUMMARY

File No. : 311

Aireraft Opeorstors , - TPI International Airways, Inc.
Aireraft Type & Registrationt 1L-188 Electra, N337Q
Loc¢ation: | - Kansas City, Kansas

Date and Time: January 9, 19855 0701 c.s.t.
Oeccupants on Board: Crew = 3, Passengers = 0
Injurics: Crew = 3 Fatal

Atreraft Damage: Destroyed ,
Other Damage: Water Tank Catwalk & Power Lines
Type of Oceurrence: Loss of Control/Stall

Phuse of Operution:. Mancuvering

, On January 9, 1885, about 0701 e¢.s.t. 1/ a Lockhced L-188 Eleetra, N357Q, being
oporated us a cargo fiight under 14 CFR Part 125, erashed into a water sediment tank at
the Kansas City Board of Publie Utllities water treatment plant, in Kansas City, Kansas.
The airplanc was destroyed, und the three erewmembers were killed. There was no fire.
The airplane was ownod and operated by TPI International Airways, Ine., (TPL) of Miami,
Florida. The cargo-configured Elcetrs was carrying about 23,000 pounds of automobile
parts from Detroit Metropolitan Alrport (DTW) to asscmbly plants in Kansas City, Kansas.
The flight's destination was Kansas City Downtown Airport (MKC) loested in Kansas City,
Missouri. ‘ . ~

~ The flight had departed Kansas City Downtown Airport the previous evening about
2200 and had flown to Memphis, Tennessee, and Detioit, Michigan, and was returming to
Kanses Clty, Wissourl, on & pregularly seheduled night cargo flight. The captain had filed
an instrument flight rules (IFR) flight plan with the Detroit Flight Service Statfon (FS8S)
before departing Detroit for Kansas City. All phases ol the flight were normal until the
flight arrived in the Kansas City arca.

The MKC 0850 weathor obscrvation was, in part, ceiling — measured 2,800 feet
overeust; visibility — 5 miles, fog: temperature — 25 degrees F. The 0705 weather
observation was, in part, ceiling — meusured 1,000 feet overeast, visibility — 5miles, and
fog. Based on these observations, the cloud bases and visibility at the time of the
accident were about 2,300 feet MSL 2/ and § miies, respeetively. Other weather
information Indicated that cloud buses probably were lower to the west and northwest of
the Downtown A!rport and that flight visibility was reduced to about 3 miles in the areas.
Although the arca forcecast called for moderate turbulence, moderate lecing, and IFR
conditions. a helicopter pilot flying at 1,300 feet MSL in the area of the aceident stated
that there was no precipitation, ieing, windshear, or turbulence. No evidence was found
to Indicate that the flighterew of N357Q had received a weather briefing before departing
Detroit on the morning of the weeident.

17 All Times arc central standard time unless otherwise noted.
2/ Al altitudes herein are moan sea level unless otherwise speeified.
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Upon arriving in the Kansas City area the fiight was cleared to descend from FL 220
to 4,000 feet MSL and to contact approach control. The [light eontacted MKC Approach
Control while descending to 4,000 faet and verified that they had reccived
ATIS 3/ Information Tango. The coekpit voice recorder (CVR) transeript showed that the
first officer condueted a briefing for the VOR runway 3 approach--cirele~to~land
runway -38. (See figure 1.) ‘fhe approach bricfing included the coekpit eonfiguration of
the navigation radlos but did not mention the missed approach procedure, ‘

During the bricfing, the first officer initially deseribed the location of the LENEX
Interscetion (see figure 1) correctly using the proper navigation azimuth information from
the Napoleon VORTAC 4/ (ANX) but later deseribed it incorrectly as being "eleven point
on¢ DME on my side.," Neither the captoin nor the fiight engincer corrected the first
officer's mistake. The LENEX intersection is riot deseribed using 11.1 DME, and therc is
ho reference to a DME distance shown on the chart for LENEX, The 11.1-ngautical mile
distance valuc shown in the profile view of the approach chart is the horizontal distance
from LENEX to the approach end of runway 3, but LENEX is not determined by using
DME equipment.

The in-range checkiist was completed as the flight continued to receive radar
veetors and altitude instructions. At (653151 the flight was told that ATIS information
Uniform was eurrent, and when established on the final approach course 4 miles from
KAWED intersection, the flight wes cleared for the approach from an altitude of
2,700 feot, At 0654325 the flight wes told to eontact the Downtown (Airport) Tower. The
CVR showoed that the crew had recelved the new ATIS and that the first offfeer said,
"When we interseet the eleven one DME so we start down to Twenty one hundred®, |

At LENEX the flight normally couid have deseended to 2,100 feet, but it did not
because it was still beilng vectored on an assigned altitude by approach control. After
passing KAWED 5/ the flight normally could have  desconded to eithor 1,600 feot or
1,400 feet {(depending upon the use of the MKC YORTAC), but it did not because of the
incorreetly briofed (and used) DME distance. KAWED DME fix is deseribed as 13.5 DME

from Kansas City VOR, 112.6 Mhz,

At 0665.56 the flight attemptod to call the tower on the emergencey VHF radio
frequency of 121.5 Mhz since thoy nad veen unuble to establish radio contact on the
assigned  frequency beecause the first officer had incorrectly configured the
communication radio frequency, However, this attempt to contact the tower was not
successful beeause 121.5 Mhz was not aveilable at Downtown Tower or the Kansas City
F88. The first officer later corrocted the setting of the communications recelver, and at,
0656:08 radio contact was established with the tower. Shortly theroafter, the tower local
eontroller, who had the airplanc in sight, said, "You are cleared to land, runway threc six,
If you can get down from there." Fourteen scconds later the local controller inquired,
"Are you going to be able to make It, or do you need to make a missed (approuch) and go
beck around?' The flight replied that they were not going to be able to land and
requested to go around. The request was approved, and the tower instructed the flight to
eirele to the left and return for landing. The flight overflew the Downtown Airport at
2,300 feet, 900 feat above the minimum doscent altitude (MDA).

37 ATIS = Automatic Terminal Information Service.

4/ VORTAC- A ¢combined Omnirange (VOR) and a Tactical Air Navigation (TACAN) radio
ald which transmits an azimuth and a distance moasuring signal.

5/ KAWED - The final approach fix identificr dosignated for the Kansas City Downtown
VOR Runway 3 approach procedura.
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Figure 1.--Approach chart-Kansas City, Missouri, VOR Runway 3.




Shortly after overflying the Downtown Airport, the eaptain lost sight of the alcport.:
The first offiecr stated that the airport was "right undarncsth.” The captain then
Instrueted the first officor (o "get it up to (wo thousand and eircie around" to which the
first officer responded, "l am at two thousand —twenty three hundred."  Then anothes
erowmember (unidentified) seid, "you mean 2,000." Shortly thereafter the tower asked
the flight, "Do you have Downtown in sight? It looks like you might be lining up on
Fairfax." Tiie airplane was at that time heading southeast about. 1,800 feet. |

At 0659118, the flight contacted the tower and said that they were golng to make a
missed approach. The flight was told to fly a heading of 380 degrees and to rematn on the
frequoncy. Shortly afterward, while the airplanc was abont 1,800 feet, the {light cnipineer
said, "pull up, there's something straigiit ahcad of us.” The first officer callad for elimb
power and shiortly thereafter the flight ongineer advanceed the power levers. There were a
numbor of concerned comments by the first officer addressed to the captain that the
airplanc was stalling. The flight vata recorder (FDR) showed that the airplane climbed
from asbout 1,760 fect to ahout 3,100 feet in 20 seconds -~ an average rate of climb of
about 4,200 feet per minute, Aceording to a ground witness the airplane "appesred to
stop in midair and then fali out of the sky.* The FDR also showed that the alrspeed
decrcased rapidly from an average specd of 165 KIAS to less than 80 KIAS, and seronds
later the trace ended. The stall speed of the alrplanc at 97,000 pounds gross weight,
};%nding égeg}' retracted, and flaps oxtended to the 18-degree (78 pereent) potttion was

KCAS.

The air traffie control (ATC) radar data indicated that after the airplane stalled, it
descended from about 3,000 feet to 1,40 feot in 14 seconds, a very high rate of descent.
Stnee the erash sice olevation wes about 780 foet high and the altitude of the stall was
about 3,000 feet, the atrplane deseended about 2,220 feat in 22 scconds, an avarage rate
of deseent of 6,880 fect per minute. | | |

_ Except for the cockpit area and a portion of the right outbouard wing and the forward

fuselage, the major portion of the airplene came to rest in the cast water sediment tank
at the trestment plant. Thoe right outboard wing scetion separatod and fell in the west
tank. The tanks are 186 feot in dlamater and 25 feot deep, and cach tank holds 4.9 million
gallons of water. The steel eatwalk on top of the cast tank was destroyed, and two utility
power polos and eleetrical wires were damaged. '

The sirplane was within {ts weight and center-of-gravity imitations, and there was
no evidence that the ecargo had shifted. Examination of the wireckage and the witness
statoments indicatod that the airplance crashed in an almost level attitude and with the
teft wing slightly down, The landing gesr was rotracted, and the flaps were extended to
the 18-degrec (T8 percent) setting. The engines and propellers exhibited oxtensive
rotational damage, and the propeller blade angles were in the flight-idle thrust regime.
There was no cvidence of any prexisting faflure or malfunetion of the airplane engines,
systems, or componants. '

The flighterew was proporly eertificated to conduet the flight; however, there were
no records to indicate that the captain or the first officer met curreney requirements to
conduct the flight; investigators were unable to determine conelusively whether tho
captain and {irst officor had received the required six-month profieiency checks. Tho
results of postmortem toxienlogieal examinations of the crow were noegative for aleohol
and drugs for cach erewmember.

8/ Knots of calibratod alrspeed.




Examination of the CVR indicated that the first officer flew the airplane during the
descent, approach, and circle mancuver and that the eaptsin took control of the atrplane
shortly after announcing the misscd approach. Since there was no cequirement for an
aural stall warning device wheon the L~188 was certificated, none was installed. However,
the airplanc had at the time of certification, sufficient acrodynamie and mechanical
control buffet to warn of an tmpending stall, and it was evident from the CVR transeript
that the first officer was well aweare of the impending and actual stall of the airplane.

The CVR clearly showed thet the first officer aiso was aelcnting the radio
frequencics e¢ven though the captain was talking on the radios. The first officer's error in
eonfiguring the communieations radio may have distracted the flighterew and may have
contributed to their lack of awsreness of the actusl position of the airplane while in
instrument meteorclogieal conditions (IMC) during the final portion of the approach. The
flighterew's Indeelstveness in determining the exact altitude for the eireling manetuver and
their failure to use all of the navigational aids available to identify their position relative
to the Downtown Airport probably contributed to the first officer's loss of awareness of
the exaet aivplane position and resulted in the airplane traveling farther to the northwest
than was nccessary to manciiver for the approach. This factor resulted tn the inereasing
concern of the captain with regard to altitude and position as evidenced by saveral terse
comments made during the cireling maneuver. Finally, the captain made the deeision to
declare a migscd approach, and the first officer regponded by turning to a heading of 38¢
degrecs. The lack of position awareness led to a radical climb-to-altitude when the flight
engineer called thelr attention tu an obstacle direetly ahead.  Actually, there was no
cbstacic that was critieal to the airplane's position. The nearest obstacle, and most likely
the one called out by the flight engincer, was the lighted smokestack at the publie utility
plant which wag sbout 700 feet below the flight's cireling altitude of 1,800 foet.

The Bafety Board's investigation determined that the flighterew misinterpreted the
approach chart amd did not oxocutn the approach corroctly, which rosuited in the
requirement to maneuver tn order to return for & second approach, During the cireling
maneuver, the flighterew became disoriented and unsure of their oxact position, which
regulted in the decision to exccute a missed approach. Upon declaring a milssed approach
and after sceing indications of obstacles shead, the flighterew overrcacted to the
sttuation end performed & mancuver which resulted in an acrodynamie stall from which
they were unable to recover.

it i3 evident that crew coordination was poor during the final sogments of the flight.
The Bufety Board could not determinge why the first officer, who was flying the airplane,
also wag controlling the radio frequoncics. Poor coordination is also evidenced by the
failure of the captain to check the first officer's approach briefing and note the distance
orrotr. The information required to meke a proper approach was addressed adequately in
TPI's Operations Manual. The captain's subsequent concern, as expressed to the first
officer, during the final segments of the flight only exacerbated a tense cockpit
onvironment. The lack of any prebriefed missed approach procedure added to an alroady
difficult situation during the circle mancuver in the terminal arca, a situstion which
demanded attentive flying reronautical skills and coordination from the arew.

There had been no operational base inspections of TPl by the Federal Aviation
Adminigtratien (FAA) in Miami, Florids, since the airplane had been placed into serviee in
November 1884, Although the Safety Board believes that the flighterew was qualified and
had suffietont expericnce to conduet the flight safoly, the recordkoeping inadoquacios
(lack of documentation of proficieney ehecks) noted hy the Safety Moard during the
investigation are Indicative of inadequate routine FAA surveiliance. Those factors arc
-being evaluated as part of the Board's ongoing safely study of FAA surveillance of air
carricr oparators.
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The attached cviation aecident brief contains the Safety Board's findings of probable
cause relating to the aceidont.

BY THR NATIONAL TRANSPORTATION SAFETY BOARD

/st JIM BURNETDTT
' Chairnmean

s/ PATRICIA A, GOLDMAN
Vice Chalrman

G, H. PATRICK RURSLEY
, . Member
November 15, 1985
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