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IKTRODUCTION

This report presents a statistical compilation and review of air carrier accideats that occurred
in 1989, and invoived U.S. registered aircraft conducting operations under Title 14 CFR Parts 121, 125,
127, and 135. Briefly stated, Part 121 applies to air carriers, such as major airlines and cargo
haulers, which fly Jarge transport aircraft. Part 125 covers the operation of large, privately owned
aircraft not held out for hire. Part 127 regulates ihe operation of helicopters used as scheduled air
carriers. Part 135 applies to commercial air carriers commonly referred to as commuter airlines and air
taxis. Ffor a complete definition of operations under each of these Parts, consult the applicable

sections of the Code of Federal Regulations.

The report is divided into three major sections: 14 CFR 121, 125, 127 Operations; Scheduled 14
FR 135 Operations; and Nonscheduied 14 CFR 135 Operations. Each section begins with an overview of
accidents and their consequences for 1989 and for the 4 preceding years. Several tables then present
azccident parameters for 1889 only. fach section concludes with tabulations that present comparative

statistics for 1989 and for the 5-year period 1984-88.

Exposure data (flight hours, wilss, ard departures) used to compute accident rates for
operations under Parts 121, 125, and 127 and for scheduled operations under Part 135 were obtained from
the Research and Special Programs Administration (RSPA)} of the U.S. Department of Transportation {DOT).
Flight hours for nonscheduled operations under Part 135 were estimated from data obtained by the rFederal
Aviation Administration [FAA) in its surveys of general aviation activity. NTSB Form E120.4 (Appendix F)

provides the factual data represented in this report.

In many of the tables presented in this report {such as table 4), the numher of accidents in a
given category is small; in these tables, even a small change in the number of accidents would result in
a significant change in the accident rate. Therefore, the reader should exercise caution in the use of
these rates and in comparing numbers and percentages of accidents between two time periods when the
nunber of accidents is small. The reader should avoid placing undue significance on a change that may

be due primarily to chance,



i4 CFR 121, 125. 127 OPERATIONS

In 1989, there were 28 accidents involving Part 121, 12%, 127 aperations. The overall acgident
rate for 1989 was 0.248 per 100,000 hours flown, a slight decrease from the 1988 rate of 0.251. The 1988

rate was also 17.6 percent lower than the overall rate of 0.280 for the period from 1980 - 1388.

There were 11 fatal accidents in this category during 1989 involving 275 fatalities. This is the
highest number of fatal accidents in the ten year period reported in Table 14. The most serious of these

accidents involved a Boeing 707 in Santa Maria, Portugal (144 fatalities) and a McDonnell Nouglas 0C-10

in Sioux City, fowa {111 fatalities).




Table 1 - SUMMARY OF LOSSES
14 CFR 121, 125, 127 OPERATIORS
1985 - 1888

1985 1986 1887 1988 1989

Accidents
Fatal 7 3 & 3 13
Involved Serious Injury 8 15 12 18 5
Involved Minor or No Injury 7 6 18 10 12
Total 22 24 36 29 28

Fatalities
Passenger 486 & 213 255 259
Crew a9 3 17 19 17
Other Persons 1 1 2 11 2
Total 526 8 232 285 278

Aircraft Damage
{14 CFR 121, 125, 127)

Destroyed 9 2 5 3 7
Substantial 8 8 18 12 11
Minor 0 4 4 0 0
None 5 10 12 14 10
Total 22 24 39 29 28
Table 2 - ACCIDENT RATES
14 CFR 121, 125, 127 OPERATIONS
1985 1986 1987 1988 1939
Aircraft Miles Flown (Thousands) 3,631,017 4,017,626 4,360,521 4,503,426 4,605,083
Aircraft Hours Flown 8,709,894 9,976,104 10,644,856 11,139,519 11,273,808
Departures Flown 6,306,759 7,202,027 7,601,373 7,715,062 7,645,494
Accident Rates *
Per Million Miles Flown 0.0081 0.0057 0.0080 0.0062 0.006]
Per Hundred Thousand Hours Flown 0.253 0.231 0.329 0.251 0 748
Per Hundred Thousand Departures Flown 0.349 0.319 0.460 0.383 (.368
Fatal Accident Rates *
Per Million Miles Flown 0.001% 0.000% £.0009 0.0004 0.0024
Per Hundred Thousand Hours Flown 0.080 0.020 0.038 0.018 0.088
Per Hundred Thousand Departures Flown g.111 0.028 0.053 0.026 0.144

* The 12/21/88 sabotage involving a Pan Am 8747-100, 12/7/87 suicide/sabotage involving a FSA BAe-l4Ge
and the 4/2/86 sabotage of a TWA 8727-200 are excluded from accident rate computatione.
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Table 4 - ACCIDEKTS ARD RATES BY TYPE OF OPERATION

Accidents
Fatal Accidents

Ajreraft Miles Flown
{Thousands)

Aircraft Hours Flown

Departures Flown

Accident Rates

Per Million Miles Flown

Per Hundred Thousand
Hours FTlown

Per Hundred Thousand
Departures Flown

fatal Accident Rates

Per Million Miles Flown

Per Hundred Thousand
Hours Flown

Per Hundred Thousand
Departures Flown

Type of Operation

ANl

4,338,031

0,587,922
7,268,094

0.0035
0.226

0.330

0.0018
0.075

14 CFR 12:i, 125, 127 DPERATIORS
1988
Schedu led
Passenger/ AN
Cargo Cargo
20 4
5 3
4,172,399 165,632
10,126,360 471,582 1
6,935,450 333,644
0.0048 0.0241
0.18C 0.848
0.288 1.188
0.0012 0.0181
0.045 D.636
0.072 0.83%

0.010

Table 5 - PERSONS BY ROLE AND DEGREE OF INJURY
14 CFR 121 125 127 OPERATIONS

Role of Person

Pilot

Copilot

Check pilot
Flight engineer
Cabin attendants
Other c¢rew
Passenger

Total aboard
Other ground

Grand total
Fercent

1989

Degree of Injury

---------------------------

Fatal Sericus Minor
5 0 2

4 1 2

0 Y 1

2 0 3

5 10 18

1 0 0
258 55 200
276 66 226
r 2 3
278 68 229
10.3 2.5 8.5

uuuuuuuuu

A1l Mon-
Scheduled

287,052

/75,966
376,400

0.0150
0.592

1.063

0.0112
0.444

6.787

*****

1

4,605,083

1,273,908
7,845,434

0.0081
0.248

0.368

0.0024
0.098

0.144




Table & - AIRCRAFT BY DAMAGE AND DEGREE OF INJURY
14 CFR 121 125 127 OPERATIONS
1589

Kone
Substantial
Destroyed

Aircraft
Total
Percent

Degree of injury

[y

11
39.3

Airgcraft

Table 7 - AIRCRAFT BY FIRST OCCURRENCE AND DEGREE OF INJURY ARD BY DAMAGE
14 CFR 121 125 127 OPERATIONS
1989

TIype of first occurrence

Airframe/component/system
failure/malfunction

Fire/explosion

Fire

Main gear collapsed

Hard landing

In flight coilision with terrain

In flight encounter with weather

Loss of control - in flight

Loss of control - on ground

On ground collision with object

On ground encounter with weather

Loss of power{total) -
non-mechanical

Propzller blast or jet exhaust/

suction
Miscellaneous/other
Kot reported

Airgraft
Kimber -
Percent -~

None

O IO O e e DD N

f= R o

Degree of injury

Minor

0O DD OO CY e e

Do O

w

Ser

DODOOWOoOOODO (=]

—

0y p

-7~

Aircraft damage

" o o b S

0 ] 4 2
0 0 0 1
0 Q 2 0
0 0 b 0
0 0 1 0
0 & 1 1
3 g i g
0 0 e 1
0 0 0 H
13 o g G
H 0 0 9
0 0 1 °
1 0 ¥ 0
4 0 0 2
0 0 ] 1

hLe] 0 1 7
5.7 0.0 38.3 25.0

Aircraft
No. Percent
B 21.4
1 3.8
2 7.1
1 3.9
1 3.6
FJ 7.1
4 i4.3
1 3.6
1 3.8
i 3.6
i 3.6
1 2.6
1 3.8
4 14.3
] 3.8

28



Table 8 - AIRCRAFT BY FIRST OCCURRINCE AKD BROAD PHASE OF OPERATIOR
£ CFR 121 125 127 OPERATIONS

1988
Phase of operation Ajrcraft
Type of first occurrence Stndg Taxi Tkoff Climb Cruis Dsent Aprch landg Nrept Ko. Percent
Airframe/component/system 1 1 1 1 3 1 i ] 0 g8 21.4
failure/malfunction
Fire/explosion 1 0 0 i 0 0 0 0 0 H 3.6
Fire 1 3 0 0 o 1 0 0 0 2 7.1
Main gear collapsed 0 0 0] ] (] 0 0 1 ¢ 1 3.6
Hard landing 0 0 0 0 0 0 0 i 0 4 3.B
In flight collision with terrain 0 0 o 0] D 0 1 1 o 2 7.1
In flight encounter with weather o} 0 o ¢ 1 2 0 1 v 4 143
Loss of control - in flight 0 0 0 0 0 0 1 0 o 1 KN
Loss of control - on ground 0 0 1 0 0 t 0 0 ] 1 3.8
Cn ground collision with object 0 1 0 0 0 0 0 3] ¢ 1 3.6
On ground encounter with weather 0 1 0 a 0 0 0 0 G 1 3.8
Loss of power{total) - 0 0 0 0 1 0 ] ] 0 1 3.6
~on-mechanical
Propeller blast or jet exbhaust 1 0 0 0 0 0 0 0 G 1 3.6
/suction
Miscellaneous/other 1 0 1 1 o G 0 ¢ 4 143
Nct reported 0 Q ¢ 4] G 0 ¢ o 1 1 3.6
Aircraft
Number - 5 4 2 2 4 4 2 4 i 28
Percent - 17.9 14.3 7.1 7.1 14.3 14.3 7.1 14.3 3.8
Table 9 - AIRCRAFT BY PHASE OF OPERATIQON AND DEGREE OF INJURY AND BY DAMAGE
14 CFR 121 125 127 OPERATIONS
1889
Degree of injury Airgraft damage Aircraft
Fnase of operation None  Minor Ser Fatal None  Minor Subs  Dest No. Percent
Standing 0 1 0 ¢ 4 ¢ ¢ 1 1 3.8
Standing - pre-flight e 0 ¢ 1 2 ¢ 0 1 1 3.8
tanding - starting engine(s) i 0 ¢ ] 0 0 i 0 H 3.6
Standing - engine{s} operating 0 D ! 0 1 ) 9 It} 1 3.8
tanding - engine{s)] not operating 0 0 1 0 1 it 4 i 1 3.6
Taxi - pushback/tow 1 G ¢ b4 3 ¢ 0 0 3187
Taxi - from landing 1 0 ¢ 0 ¢ ¢ 1 ¢ 1 3.8
Takeoff - ground run 0 0 0 H g 0 0 1 1 3.8
Takeoff - initial climd i 0 ¢ ¢ ¢ 2 1 it 1 3.6
Ciimb c ¢ ¢ H b ¢ 0 G 1 3.6
Climb - t2 cruise 0 0 e i ¢ 0 i ¢ 1 3.8
Crutse - normal 0 1 1 F 2 ¢ 4 1 4 143
Descent - normal il 2 2 0 g 2 4 ¢ 4 143
Appreach ¢ b g H g 0 ¢ H i 3.6
Approach - ¥FR pattern - 0 ] ¢ i e 0 9 i ! ig
fnal approach
Langing -~ flare/touchdown 3 D ¢ 0 0 ¢ 3 0 3 w7
Landing - rold 2 1 ¢ Y e o H ¢ i 3.6
Not reported ¢ ¢ ¢ H C v g i 1 3.6
Arrcraft
K.mbe - - 5 ! 11 10 ] i1 7 Z8
Parcent - 25.¢ 17.§ i7.8 29.% 357 2.0 383 250



Table 10 - AIRCRAFT BY COADITION OF LIGHT AND TYPE OF WEATHER
14 CFR 121 125 127 OPERATIORS

Condition of
light

Dawn

vaylight

#ight (dark)

Dusk

Not reported

Aircraft
fNumber
Percent -

18

8%

Type of weather

Nct

INC reptd
0 ¢
1] 1

i 0

0 i

1 0

2 2
7.1 7.1

Aircraft
Ka. Percant
1 3.6
14 50.0
18 358.7
2 7.1
1 3.6

LA
o

Table 11 - AIRCRAFT BY TYPE OF OPERATION AND DEGREE OF INJURY
14 CFR 121, 125, 127 OPERATIONS

Type of Operation

e

Scheduled Domestic Passenger
Scheduled Domestic Cargo
Scheduled International Pass.
Scheduled International {argo
Ncascheduled Domestic Pass.
Nonscheduled Domestic Cargo

Nonscheduled I[nternational Pass.

Aircraft
¥umber -
Percent -

1

(=Rl E e = RV 4]

L ~4

989

Degree of

- .-

Injury

2 e A T T S R S Y YT e A

-

OO OOO DN

17.8

Adrcraft
Fatal tio Percent
2 16 52.1
2 3 10.7
3 4 14.3
1 1 3.8
1 1 3.6
1 2 7.1
1 1 3.6
11 28
38.3

Table 12 - AIRCRAFT BY OCCURRENCE OF FIRE AND DEGREE OF INJURY AND BY DAMAGE
14 CFR 121, 125, 127 OPERATIONS

Aircraft fire

None

In-flight

On ground

In-flight and
on ground

Other

Aircraft
Number
Percent -

1389

Degree of injury

----- i T

None

p i

[ ] Cl i = X 73]

Minor Ser

-

[ 2] OO

(%]

17.8

il
35.3

L]
0
o
Y
¥

10
35.7

Ajrcraft damage

- e S T e W IROW N0 N

tubs Dest
8 i
10
1 5
H 9
g 1

1l

Aircraft

.

W

uuuuuuuu



Table 13 - BROAD CAYSE/FACTOR ASSIGNMENTS®
14 CFR 121 125 127 OPERATIONS

1989
Cited as Cither
a Cause or a

Cited as a Cause Cited as a2 Factor Factor {or Both)

Fatal Ald Fatal All Fatal ATl
Cause/Factor Accidents Accidents Accidents Accidents Accidents Accidents

Aircraft # 3 7 2 2 5 8
Propuision System and Contirols 1 F4 0 1 1 3
Flight Control System 1 0 0 0 1 0
Airframe 1 0 2 0 3 ]
Landing Gear 0 3 0 0 0 3
Systems/Equipment/Instruments 1 4 1 1 2 4

Environment # 1 3 1 4 Z 6

Weather t] 3 1 2 1

Object(trees,wires, etc.) i 0 0 1 1 1
Terrain/Runway Condition 0 0 i 1 1 1

Personnel # 6 13 5 5 8 14
Pilat 3 6 2 1 3 §
Others (Aboard) 0 2 0 0 0 2
Others (Not Aboard) 3 6 4 4 6 7
Number of Aircraft 11 28
NTSB Determined Probable Cause ] 26

* Multiple causes and factors may be assigned in an accident

# This category is composed of the sub-categories indented below it. The number of
aircraft cited in a category may be less than or equal to the sum of the sub-
category citations.



Table 14 - ACCIDENTS, FATAL ACCIDENWTS, FATALITIES, AND RATES
ALL 14 CFR 121 125 127 OPERATIONS
1980 - 1989

Fatalities - Accident Rate per 10¢,000*
------------------------- Aircraft Hours Flown
Aboard Aircraft =0 e-—-mmem—e—e——eseiseee

Year  Accidents  Fatal Accidents  Total In This Category Hours Flown Total Fatal
1980 18 1 1 0 7,379,581 0.257 0.014
1981 26 4 4 2 7,125,898 0.365 0.056
1982 20 5 235 223 7.040,325 0.270 0.057
1983 24 4 15 14 7.298,799 0.328 0.055
1984 17 1 4 4 8,165,124 0.208 0.012
1985 22 7 526 528 8,/09,894 6.253 0.080
1986 24 3 8 7 9,876,104 n.231 0.020
1987 36 5 232 220 10,644,856 0.329 0.438
1988 29 3 285 274 11,139,518 0.251 0.018
1983 28 11 278 276 11,273,908 0.248 0.098

* Suicide and sabotage accidents excluded from rates as follows :
Total - 1982 (1), 1296 (1), 1987 (1), 1988 {1)
Fatal - 1982 (1), 1985 (1), 1887 (1), 1988 (1)

Figure 1 - ACCIDENTS AND FATAL ACCIDENTS

ALL 14 CFR 121, 125, 127 OPERATIONS
40

. /N
iy N\ ///

f N

Accidents

10
1980 1981 1982 ive3 1984 1985 1986 1987 1988 1889

Year
1980 1981 1982 1983 1984 1885 1986 1087 1988 1989

3 .
< I

Fatal Accidents




Figure 2 - NUMBER OF FATALITIES
ALL 14 CFR 121, 125, 127 OPERATIONS
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Figure 3 - ACCIDENTS PER 100,000 HOURS FLOWN
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0.50
g
S 040
2 150 SN A AN

0.21(9:80 1981 1982 1983 1984 1985 1986 1987 1988 1989

Year

o o0 1961 1982 1883 1984 1985 1986 1987 1988 1989
2
-}
£ o08 /
< 004
§ / \ / \/ \/

0.00




Table 15 ~ ACCIDENTS, FATAL ACCIDENTS, FATALITIES, AMD RATES
SCHEDULED 14 CFR 121 125 127 OPERATIONRS
1980 - 1989

Fatalities Accident Rate per 100,000%
------------------------ Aircraft Hours Flown
Aboard Aircraft e ———m e mammm i

Year Accidents  Fatal Accidents  Total In This Category Hours Flown Totail Fatal
1980 15 0 0 0 7,069,481 0.212 0.000
1581 25 4 4 2 6.834,140 0.366 0.059
1982 16 4 234 222 6,697,770 0.224 0.045
1983 22 4 15 14 6,914,969 0.318 0.058
1984 13 1 4 4 7,736,037 0.168 0.013
1985 17 4 197 196 8,285,332 0.206 0.048
1986 21 2 5 4 9,495,158 p.211 0.011
1887 32 4 231 229 10,115,653 0.306 0.030
1988 28 3 285 274 10,521,052 0.257 0.018
1989 24 8 131 130 10,597,922 0.226 0.075

* Suicide and sabotage accidents excluded from rates as fellows :
Total - 1982 {1}, 1986 (1), 1987 (1), 1988 (1)
Fatal - 1982 (1), 1986 {1), 1987 (1}, 1988 (1)

Figure 4 - ACCIDENTS AND FATAL ACCIDENTS
SCHEDULED 14 CFR 121, 125, 127 OPERATIONS
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Figure 5 - NUMBER OF FATALITIES
SCHEDULED 14 CFR 121, 125, 127 OPERATIONS
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SCHEDULED CFR 121, 125, 127 OPERATIONS
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Table 15 - ACCIDEMTS, FATAL ACCIDENTS, FATALIVIES, ARD RATES
NONSCHEDULED 14 CFR 121 125 127 OPERATIONS
18802 - 1989

Fatalities Accident Rate per 100,000*
------------------------- Aircraft Hours Flown
Aboard Aircraft =00 2 mommwooooemessseosoooesos

Year Accidents  Fatal Accidents  Total In This Category Hours Flown Total Fata)
1980 4 1 1 0 310,100 1.250 0.32¢2
1981 1 0 0 H 291,558 0.343 0.000
1982 4 1 1 1 342,555 1.168 6.292
1983 2 0 0 0 383,830 0.521 0.0%0
1884 4 0 0 0 429,087 0.332 0.000
1985 5 3 329 329 444,562 1.125 0.675
1986 3 1 3 3 480,946 0.624 0.208
1987 4 1 1 1 528,203 6.756 0.183
1888 1 0 0 0 518,467 0.162 ¢.000
1988 4 3 147 146 675,986 0.592 0.444

Figure 7 - ACCIDENTS AND FATAL ACCIDENTS
NONSCHEDULED 14 CFR 121, 125, 127 OPERATIONS
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Figure 8 - NUMBER OF FATALITIES
NONSCHEDULED 121, 125, 127 OPERATIONS
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Table 17 - FIRST OCCURRENCES TN ALL ACCIDENTS AND IN FATAL ACCIDENTS
14 CFR 121 125 127 OPERATIONS
1989 AND 1984 - 1988

A1l Accidents Fatal Accidents

Type of Occurrence No. Percent Mean Percent Ho. Percent #ean Percent

in flight encounter with weather
Airframe/component/system fail/mal
On ground collision with object
Miscellaneous/other
Not reported
toss of control - in flight
In flight collision with object
Main gear collapsed
In flight collision w/ terrain
Loss of engine power(total) - mech
failure/maifunction
Loss of engine power(partial} - mech
failure/malifunction
toss of engine power(total) - 1 3.
non-mechanical
Nose gear collapsed 0
Hard landing 1
Qverrun 0
Loss of engine power 0
Altitude deviation,uncontrslled 0
Fire/explosion 1
Explosion 0
Loss of control - on ground 1 3.
0
0
1
0
0
2
1

e BN B OD
e s

OO ROINDO®
OB OMNMN BN N PR

N = O b D P
PN NYWORO
or—-'omm—'mcnmm

o

O O OoORoOMWOiEW
™~
o
o

=2 B = b
~

[a]

o

™

bt ek
.

Mear collision between aircraft

On ground collision w/ terrain

On ground encounter with weather
Propeller/rotor contact tc person
Undershoot

Fire

Propeller blast or jet exhaust/suction

PO OO NO
OO MMRMMR NN N &S E s
MO0 OONOOO0O D
oo oOoONOOOODO

Total Aircraft 28 100.0 26.0 100.0 11  100.0 3.6 100.0



Table 18 - FIRST PHASES OF OPERATION

IN ALL ACCIDENTS AND IN FATAL ACCIDENTS

14 CFR 121 125 127 OPERATIONS

1989 AND 1984 - 1988

A1l Accidents

1988 1983 - 1987

Phase of QOperation No. Percent Mean Percent
Cruise 4 14.3 6.0 23.1
Takeoff 2 7.1 4.8 18.5
Landing 4 14.3 3.2 12.3
Taxi 4 14.3 2.8 10.0
Descent 4 14.3 2.6 10.0
Standing S 17.9 1.8 6.9
Approach 2 7.1 i.8 6.9
Climb 2 7.1 1.8 6.2
Not reported 1 3.6 1.8 6.2
Maneuvering 0 .0 .0 .0
Cther 0 .0 .0 .0
Tota} 28 100.0 26.0 100.0

Fatal Accidents

1988 1983 - 1987
No. Percent Mean Percent
2 18.2 .8 22.2
i 9.1 1.4 38.9
0 .0 .0 .0
2 18.2 .2 5.6
G .0 .2 5.6
1 9.1 .0 .0
2 18.2 .6 16.7
2 18.2 .0 .0
1 9.1 4 11.1
0 .0 D .0
0 .0 .0 .0
i1 100.0 3.6 100.0

Table 19 - BROAD CAUSE/FACTOR ASSIGNMENTS 1IN ALL ACCIDENTS AND IN FATAL ACCIDENTS

14 CFR 121 125 127 OPERATIONS
1989 AND 1984 - 1988

A1 Accidents

1989 1984 - 1983

Broad Cause/Factor No. Percent Mean Percent
Pilot 9 32.1 10.8 41.5
Other Person 13 46.4 9.4 36.2

{Not Aboard)
Weather 5 17.9 8.8 33.8
Other Person (Aboard) 2 7.1 5.8 22.3
Systems/Equipment/ 6 21.4 4.6 17.7

Instruments
Propulsion System and 4 14.3 2.8 10.8

Controls
Landing Gear 3 10.7 2.6 10.0
Light Conditions 0 .0 2.6 10.0
Object (tree,wires,etc) 2 7.1 2.6 10.0
Airframe 3 10.7 2.2 8.5
Terrain/Runway Condition 2 7.1 2.0 1.7
Flight Control System 1 3.5 .8 3.1
Airport/Airways 0 .0 .6 2.3

Facilities, Aids

Total Aircraft 28 26.0
NT58 Determined 25 23.8

Probable Cause

Fatal Accidents

1989 1984 - 1988
No. Percent Mean Percent
3 27. 2.2 6l1.1
6 54.5 1.6 44 4
1 9.1 .6 16.7
0 .0 .2 5.6
2 18.2 1.0 27.8
1 9.1 .4 11.1
0 .0 .0 .0
0 .0 .8 22.2
1 9.1 .4 11.1
3 27.3 .4 11.1
0 .0 .0 .0
); g.1 .2 5.6
0 .0 .0 .0
11 3.6
9 2.8



Scheduled 14 CFR 135 Operations

There were 18 accidents invalving scheduled 14 CFR 135 operations in 1983. The average number of
accidents per year in this category for the years 1980 through 1388 is 24.5. The accident rate per

100,000 hours flown for 1982 is 0.803, compared with an overall rate of 1.527 for the period 1980
through 1988.

0f the 18 accidents in this category, five accidents were fatal involving a total of 31
fatalities. Ouring the period 1980 through 1988, there were an average of 5.7 fatal accidents and 29.4

fatalities per year in Scheduled 14 CFR 135 operations, with a fatal accident rate of 0.223 accidents
per 100,000 hours flown,

One of the accidents reported in this section involved an on-ground collision between two

scheduled 14 CFR 135 aircraft. Therefore, this section lists 18 accidents invelving 19 aircraft.



Tzble 20 - SUMMARY OF LOSSES
SCHEDULED 14 CFR 135 OPERATIONS
1985 - 1989

1985 1985 1387 1988 1988

Accidents
Fatal 7 2 1C 2 5
Invelved Serious Injury 4 2 5 2 1
Invelved Miror or No Injury 10 11 17 15 12
Total 21 15 32 19 18

Fatalities
Passenger 28 3 42 17 25
Crew 8 1 15 4 6
Other Persons 1 0 2 0 0
Total 37 4 59 21 31

Aircraft Damage (Scheduled 14 CFR 135)

Destroyed 9 1 11 3 5
Substantial 12 13 18 15 13
Minor 1] 1 2 1 0
None 0 1 1 0 1

Total 21 1¢ 32 19 19

Table 21 - ACCIDENT RATES
SCHEDULED 14 CFR 135 OPERATIONS

1985 1886 1987 1988 1889
Aircraft Miles Flown {Thousands) 300,817 307,393 350,879 380,237 393,619
Aircraft Hours Flown 1,737,106 1,724,586 1,946,348 2,092,689 2,240,555
Departures Flown 2,561,463 2,798,811 2,809,918 2,908,005 2,818,520
Accident Rates
Per Million Miles flown 0.070 0.049 0.091 0.050 0.04¢c
Per Hundred Thousand Hours Flown 1.209 0.870 1.644 0.208 0.803
Per Hundred Thousand Departures Flown 0.820 0.536 1.139 0.653 0.639
Fatal Accident Rates
Per Million Miles Flown 0.023 0.007 0.028 0.005 0.0i3
Per Hundred Thousand Hours Flown 0.403 0.116 0.514 0.096 0.223

Per Hundred Thousand Departures Flown 0.273 0.071 0.356 0.069 0.177
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Role of Person Fatal
Pilot 4
Copilot 2
Passenger 25
Total aboard 31
Other aircraft* ]
Other ground 0
Grand total 31
Percent 18.6

Table 23 - PERSONMS BY ROLE AND DEGREE OF INJURY
SCHEDULED 14 CFR 135 JPERATIONS

1689

Pegree of Injury

Serious Minor
1 1

0 0

3 3

4 4

4] 1

0 2

4 7

2.4 4.2

Injuries carried opposite Other aircraft are injuries occurring in

aircraft that are not part of this tabulation, but which were involved

in collisions with aircraft which are a part of this tabulation.

Table 24 - AIRCRAFT BY DAMAGE AND DEGREE OF INJURY
SCHEDULED 14 CFR 135 OPERATIONS

1989

Degree of injury

Aircraft damage None Minor Ser Fatal
Rone 0 0 1 1]
Substantial 10 3 0 0
Destroyed 0 0 0 5
Aircraft
Number - 10 3 1 5
Percent - 52.6 15.8 5.3 26.3

Aircraft

Table 25 - AIRCRAFT BY FIRST OCCURRENCE AND DEGREE OF INJURY AND BY DAMAGE
SCHEDULED 14 CFR 135 OPERATIONS

Degree of injury

Type of first occurrence None  Minor Ser
Airframe/companent/system 1 0 0
failure/malfunctior
In flight encounter w/weather 0 0 0
On ground collision w/obj. 5 3 0
On ground collision w/ter. 2 o 0
Loss of power(total) - i 4] 0
non-mechanical
Loss of power{partial) - 1 0 0
non-mechanical
Miscellaneous/other 0 0 1
Aircraft
Number - 10 3 1
Percent - 52.6 15.8 5.3

1989

Fatal None
0 0
5 0
0 0
0 0
] 0
0 0
0 1
5 1
26.3 5.3

“22-

Aircraft damage

Minor Subs Dest

0 1
0 0
0 8
0 2
0 1
0 1
0 0
0 13
.0 €8.4

0

[ I e IS ]

o

5
26.3

Aircraft

No. Percent

1 5.3

5 26.3

8 42.1

2 10.5

1 5.3

1 5.3

1 5.3
19



Tabie 26 - AIRCRAFT BY FIRST GCCURRENCE AND BROAG PHASE OF CPERATION
SCHEDULED 14 CFR 135 OPERATIONS
1889

Phase of operation

Type of first occurrence

Airframe/component/system 0 0 0 0 0 0 1 0
failure/matfunction
In flight encounter with weather 0 0 0 3 0 1 0 1
On ground collision with object 2 6 0 0 0 0 0 0
On ground ¢ollision with terrain 0 1 1 i 0 C 0 0
Loss of power{total} - 0 0 0 0 i 0 0 ]
non-mechanical
Loss of power{partial) - 0 0 0 0 0 1 0 0
non-mechanical
Miscellanecus/other 1 ¢ 0 0 0 ] ¥
Aircraft
Number 3 7 1 3 1 2 1 1
Percent 15.8 3.8 5.3 158 5.3 10.5 5.3 5.3

Table 27 - AIRCRAFT BY PHASE OF OPERATION AND DEGREE OF INJURY AND BY DAMAGE

SCHEDULED 14 CFR 135 OPERATIONS

1989
Degree of injury Aircraft damage
Phase of operation None  Minor Ser Fatal None  Minor  Subs
Standing - engine(s) operating 2 0 0 0 a 0 2
Standing - engine(s) not operating 0O 0 1 0 1 0 0
Taxi - to takeoff 2 ] 0 0 0 0 2
Taxi - from landing 2 3 0 0 0 0 5
Takeoff - ground run 1 0 0 0 (¢ 0 1
Cruise 0 0 0 3 0 0 0
Descent - normal 1 0 ¢ 0 0 0 i
Approach 0 0 0 1 C 0 0
Approach - VFR pattern - downwind 1 0 0 0 0 0 |
Landing - roll 1 0 0 0 0 0 1
Maneuvering 0 0 0 1 0 0 )
Aircraft
Number - 10 3 1 5 3 0 13
Percent - 52.6 15.8 5.3 26.3 5.3 0 ©68.4

_23-
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Table 28 - AIRCRAFT BY CONDITION OF LIGHT AND TYPE OF WEATHER
SCHEDULEDR 14 CFR 135 OPERATIONS

1989
Type of weather Aircraft

Condition of = -~eecmmmemeccven v

Tight VMC IHC Wo. Percent
Daylight 4 6 i 52.6
Right (dark} 3 2 5 26.3
Night {bright) 2 0 2 10.5
Dusk 2 0 2 10.5
Aircraft

Number - il 8 i9

Percent - 57.9 42.1

Table 29 - AIRCRAFT BY TYPE OF OPERATION AND DEGREE OF IKJURY
SCHEGULED 14 CFR 135 OPERATIONS

1989
Degree of Injury Aircraft
Type of Operation None Mincr Sericus Fatal No. Percent
Scheduled Domestic Passenger 8 Z 1 3 14 73.7
Scheduled Domestic Pass/Cargo ' 1 0 2 5 26.3
Aircraft
Number - 10 3 i 5 19
Percent - 52.6 15.8 5.3 26.3

Table 30 - AIRCRAFT BY PROXIMITY TO AIRPORT AND FLIGHT PLAN
SCHEDULED 14 CFR 135 OPERATIONS

1389
Flight plan
------------------- Aircraft
Cmpny = ~=-mmmmemmee-

Accident Tlocation VFR IFR VFR No. Percent
Off airport/airstrip 3 | 3 ] 31.6
On Airport 2 ] 1 12 63.2
On Airstrip 0 0 1 1 5.3
Aircraft

Number - 5 9 5 18

Percent - 26.3 47.4 26.3

-24-



Table 31 -

Aircraft fire

Kone
On ground

Aircraft
Number -
Percent -

AIRCRAFT BY QCCURRENCE OF FIRE AND DEGREE OF INJURY ARD BY DAMAGE
SCHEDULED 14 CFR 135 QPERATIONS

1989
Degree of injury Aircraft damage Aircraft
None HMinor Ser Fatal None Minor Subs Dest Ne. Percent
19 3 1 1 i { 13 1 15 78.8
0 0 4] 4 0 0 0 4 4 21.1
10 3 1 5 1 0 13 5 19
52.6 15.8 5.3 26.3 5.3 0 68.4 26.3

Table 32 - AIRCRAFT BY TYPE OF AIRCRAFT AND DEGREE OF INGURY AND BY DAMAGE

Type of aircraft

Fixed Wing Single Recip. 0 0 2
Fixed Wing Multiple Recip. Engine 2 1 0 i
2 1 2

Fixed Wing Turboprop

Aircraft
Number -
Percent -

SCHEDULED 14 CFR 135 OPERATIONS

1989
Degree of injury Aircraft damage Aircraft
None Minor Ser Fatal None Minor Subs Dest No. Percent

Engine 2 0 0 2 2z 4 21.1
0 c 3 1 4 21.1
6 1 0 8 2 11 57.9
10 3 1 5 1 0 13 5 bE:]
52.6 15.8 5.3 26.3 5.3 0 ©68.4 26.3
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Table 33 - BROAD CAUSE/FACTOR ASSIGNMENTS®
SCHEDULED 14 CFR 135 OPERATIONS

1989
Cited as Either
a Cause cor a

Cited as a Cause Cited as a Factor Factor {or Both)

Fatal Al Fatal ATl Fatal Al
Cause/Factor Accidents Accidents Accidents Accidents Accidents Accidents

Aircrafr ¢ 0 2 1 0 1 2
Propulsion System and Controls 0 1 0 0 0 i
Flight Control System 0 ] 3 0 1 ¢
Airframe 0 0 1 0 1 0
Landing Gear 0 0 0 ] 0 0
Systems/Equipmant/Instruments 0 1 0 o 4] 1

Environment # 0 0 5 7 5 7
Weather ] 0 5 3 5 3
Light Conditions 0 0 1 5 1 5
Object{trees,wires,etc.) 0 0 v} 2 0 2
Airport/Airways Facilities,Aids 0 0 0 i 0 1
Terrain/Runway Condition 0 0 4 2 § 2

Personnel # 5 13 2 10 5 14
Pilot 5 6 0 4 5 7
Others (Aboard) 0 1 0 ¢ 0 1
Others (Not Aboard) 0 g 2 8 2 11
Number of Aircraft 5 18
NTSB Determined Probable Cause 5 19

Multiple causes and factors may be assigned in an accident
# This category is composed of the sub-categories indented below it. The number of

aircraft cited in a category may be less than or equal to the sum of the sub-
category citations.
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Table 34 - ACCIDENTS, FATAL ACCIDENTS, FATALITIES, AND RATES
SCHEDULED 14 CFR 135 OPERATIONS
1880 - 1989

Fatalities Accident Rate per 100,000
""""""""""""""""" Aircraft Hours Flown
Aboard Airgraft =0 @ mem——eeemeemmmmo e

Year Accidents  Fatal Accidents  Total In This Category Hours Fiown Total Fatal
1980 38 8 37 37 1,175,588 3.232 0.681
1881 31 9 34 32 1,240,764 2.498 0.72%
1882 26 5 14 i4 1,299,748 2.000 0.385
1983 17 2 11 10 1,510,908 1.125 0.132
1584 22 7 48 46 1,745,762 1.269 0.401
1985 21 7 37 36 1,737,106 i.208 0.403
1986 15 2 4 4 1,724,586 0.870 0.115
1987 32 10 59 57 1,946,349 1.644 0.514
1988 19 2 21 2l 2,092,689 0.908 0.096
1989 18 5 31 31 2.240,555 0.803 0.223

Figure 10 - ACCIDENTS AND FATAL ACCIDENTS
SCHEDULED 14 CFR 135 OPERATIONS
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Figure 11 - NUMBER OF FATALITIES
SCHEDULED 14 CFR 135 OPERATIONS
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Figure 12 - ACCIDENT RATE PER 100,000 HOURS FLOWN
SCHEDULED 14 CFR 135 OPERATIONS
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Table 35 - FIRST OCCURRENCES I ALL ACCIDENTS AND IN FATAL ACCIDENTS
SCHEDULED 14 CFR 135 OPERATIONS
1983 AND 1984 - 1388

A1l Accidents fatal Accidents
1989 1384 - 1988 1989 1984 - 1938
Type of Occurrence No. Percent Mean Percent Bo. Percent Mean Percent
Airframe/component/system fail/malf 1 5.3 3.2 14.5 0 .0 B 14.3
Loss of engine power(total) - 1 5.3 2.0 9.1 0 ) .6 10.7
ron-mechanical
Loss of control - in flight 0 .0 1.8 8.2 1Y} .0 1.0 17.8
In fiight encounter with weather 5 26.3 1.6 7.3 5 100.0 .6 10.7
In flight collision w/terrain 0 .0 1.4 6.4 0 .0 .6 10.7
Lloss of control - on ground 0 0 1.4 6.4 0 .0 .0 .0
Cn ground coilision with object 8 42.1 1.4 6.4 0 .0 .2 3.6
In flight collision with cbject 0 .0 1.0 4.5 0 .0 4 7.1
Loss of engine power{partial) - 1 5.3 1.0 4.5 0 .0 .2 3.6
non-mechanical
Hard landing o .0 .8 3.8 o .0 .0 .0
Hidair collision o .0 .8 3.6 0 .0 .4 7.1
Complete gear collapsed 2 .0 .6 2.7 0 .0 0 .0
Loss of engine power 1] .0 .6 2.7 ¢ .0 4 7.1
Gear collapsed ] .0 .4 1.8 0 .0 .0 .0
Main gear collapsed 0 .0 -4 1.8 0 .0 .0 .0
Ltoss of engine power{total} - mech 0 .0 .4 1.8 0 .0 0 .0
failure/malfunction
Loss of engine power{partial) - mech ¢ .0 4 1.8 0 .0 2 3.6
failure/malfunction
Undershoot 0 .0 .4 1.8 0 .0 .0 .0
Vortex turbulence encountered ¢ .0 4 1.8 0 .0 .0 .0
Miscellaneous/other 1 5.3 .4 1.8 0 .0 .0 .0
Not reported 0 .0 .2 .9 Y .0 .2 3.6
Oragged wing, rotor, pod, or float 0 .0 .2 .9 0 .0 .0 .0
Explosion 0 .0 .2 .9 0 .0 .0 .0
Nose gear collapsed 0 .0 .2 .9 0 .0 .0 .0
Gear not extended 0 -0 .2 .9 0 .0 .0 .0
Overrun 0 .0 .2 .9 0 .0 .0 .0
Propeller/rotor contact to person 6 .0 .2 .8 0 .0 .0 .0
Undetermined 0 .0 .2 .8 i} .0 .0 ¢
On ground collision w/terrain Z 10.5 .0 .0 v .0 .0 0
Total 19 106.0 2z.0 100.0 5 100.0 5.6 100.¢
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Table 36 - FIRST PHASES OF OPERATION I[N ALL ACCIDENTS AMD IN FATAL ACCIDERTS
SCHEDULED 14 CFR 135 OPERATIONS

Phase of Operation

Approach
Landing
Takeoff
Taxt

Climb
Cruise
Descent
Standing
Maneuvering
Other

Kot Reported

Total Aircraft

1989 AND 1984 -~ 1383

All Acsidents

1984 - 1988

1889
Percent Mgan Percent
10.5 5.8 26.4
5.3 4.4 20.90
5.3 3.0 13.6
36.8 2.8 12.7
.0 1.4 6.4
15.8 1.4 6.4
8.3 1.2 5.5
15.8 .6 2.7
5.3 .B 2.7
.0 .8 2.7
.0 .2 .9
100.0 22.0 Wc.0

Fatal Accidents

iggag 1984 - 1888
No Percent Mean Percent
1 20.0 2.6 45.4
0 .0 .0 0
0 .0 1.2 21.4
¢ .0 2 3.6
0 .0 .6 1.7
3 60.C .2 3.6
1] .0 .0 .0
0 0 .0 .0
1 20.¢ .4 7.1
4] 4 .2 3.6
0 .0 .2 3.6
5 100.0 5.6 100.0

Table 37 - BROAD CAUSE/FACTOR ASSIGNMENTS IN ALL ACCIDENTS AND IN FATAL ACCIDENTS

Broad Cause/Factor No
Pilot 12
Othker Person 13
{Not Aboard)
Weather 8
Terrain/Runway Condition 6
Propulsion System and 1
Contrals
Systems/Equipment/ 1
Instruments
Object (tree,wires,etc) 2
Light Conditions 6
Landing Gear 0
Airframe 1
Airport/Airways 1
Facilities, Aids
Flight Control System 1
Other Person (Aboard) 1
Total Aircraft 19
NTS8 Determined
Probable Cause 18

SCHEDULED 14 CFR 135 OPERATIONS
1989 AND 1884 - 1988

A1l Accidents

1989 1984 - 1988
Percent Mean Percent
63.2 16.8 76.4
68.4 8.0 36.4
421 5.8 26.4
31.8 5.2 23.86
5.3 4.8 z21.8
5.3 4.2 19.1
10.5 3.0 13.6
3.8 2.6 11.8
.0 2.4 10.3
5.3 1.4 6.4
5.3 1.0 4.5
5.3 0.6 2.7
5.3 .2 .9

22.0

21.6

-3p-

No.

o n

0t O s O =]

(=3 ]

Fatal Accidents

1989 1984 - 1988
Percent Mean Percent
100.0 4.4 18.6
40.0 2.8 50.0
100.0 1.8  32.1
80.0 1.2 21.4

.0 1.4 25.0
.0 1.4 25.0
.0 .6 10.7
20.0 .8 4.3
.0 .0 .0
20.0 .4 7.1
.0 4 7.1
20.0 .8 10.7
.0 .2 3.6

5.6

5.4



Nonscheduled 14 CFR 135 Operations

There were 111 accidents invovling nonscheduled 14 CFR 135 aircraft in 1989. Twenty-five of them
were fatal, involving a total of 83 fatalities. The average number of accidents per year in this

category for the years 1980 through 1988 is 135.1.
The average accident rate for the period 1980 - 1988 was 4.82 accidents per 100,000 hours flown.
The 1989 rate of 3.68 is 23.3 percent below this average. The 1983 fatal accident rate of 0.83, the

second lowest in the decade of the eighties, is 27.8 percent below the nine year averagé of 1.15.

Lne of the accidents reported in this section involved an on-ground collision between two non-

schedu’ed 14 ZFR 135 aircraft. Therefore, this section lists 11l accidents involving 112 aircraft.
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Table 38 - SUMMARY OF LOSSES
NOMSCHEBULED 14 CFR 135 (PERATIONS
1385 - 1989

1985 1886 1987 1988 1589

Accidents
Fatal 35 31 30 28 25
Involved Serious Injury i3 13 9 15 13
involved Minor or No Injury 106 i3 58 58 73
Total 154 117 97 101 111

Fatalities
Passenger 39 26 3 22 46
Crew 36 35 32 33 35
Other Persons 1 4 2 4 Z
Total 76 85 65 59 83

Aircraft Damage
{Nonscheduled 14 CFR 135)

Destroyed 50 38 34 37 32
Substantial 104 77 62 62 80
Minor 2 1 4 1 Q
None 1 2 0 1 0

Total 157 118 100 101 112

Table 39 - ACCIDENT RATES
NONSCHEDULED 14 CFR 135 OPERATIONS

1985 1985 1987 1988 1989
Aircraft Hours Flown 2,570,000 2,630,000 2,657,000 2,632,000 3,020,600
Accident Rates *
A1l Accidents 5.99 4.35 3.85 3.84 3.68
Fatal Accidents 1.36 1.15 1.13 1.08 0.83

*Per Hundred Thousand Hours Flown
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Tehle 4@ - PIRSOHS BY ROLE ARD DEGRED OF IROLRY
RORSCKREDULED 14 CFR 135 OPERATIONS
1588

Degree of Injury

Role of Person Fatal Serious Binor Kone Totad
Pilot 24 11 12 B5 12
Lopilot 4 1 2 2 8
Cabin attendants 1 0 0 ¢ 1
Other crew 5 o ] 1 7
Passenger 4% 18 35 112 2.2
Tetal aboard 81 31 49 180 341
Other aircraft® 1 ¢ 4 6 11
ther ground 1 C 5 1 7
Grand total 83 3 58 187 355
fercent 23.1 8.8 16.2 52.1

Injuries carried opposite {ther aircrafi are injuries occurring in
aircraft that are not part of this tabulation, but which were involved
in ¢collisions with aircraft which are a2 part of this tabulation.

Table 42 - AIRCRAFT BY DAMAGE AND DEGREE OF IRJURY
NONSCHEDULED 14 CFR 135 OPERATIONS
1383

Degree of injyry Airgraft

------------------------------- L LT ™

Airgraft damage HNomge  Minor Ser Fatal Wo, Percent

EAEME AT SR kS - mmmmm smmmm mw= - A e N -

None e 0 g Y 4 e
Minor e ] 0 0 4 R+
Subs*antial 59 12 g 1 80 71.4
Destroyed 1 2 5 24 32 28.%
parcrafy
Nymber - 60 14 13 25 112
Percent - 3.6 12.8 11.6 22.%
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Altitude deviation,uncontrolled

Airframe/component/systes
failure/mafunction

Fire/explosion

Fire

Kain gear ccilapsed

Hose gear collapsed

Gear not extended

Hard landing

In flight collision with cbject

In flight collision with terrain

In flight encounter with weather

toss of control - in flight

ioss of control - on ground

Midair colilision

Nose over

On ground collision with chiect

Cverrun

Ltoss of power

Loss of power{total) - mech
failure/malfunction

{oss of power{partial} - mech
failure/malfunction

Loss of power{total) -~
non-mechanical

Loss of power{partial} -
non-mechanical

Roll over

Ungershoot

Miscellaneous/other

Mot reported

Other

Aircraft
Number -
Percent -~

NOMSCREDULED 14 CFR 135 OPERATICNS
1888

Degree of injury
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Teble &4 - AIRCRAFT BY FIRST OCCURREHCE AND BROAD PHASE OF CPERATION
KORSCHEDULED 14 CFR 135 CPERATIONS
188G

Phase of operstion Liroraft

T " 771 o 7 e e e e e e AL WA Tl S T Y T T M ———— e e e

2ititude deviation, G
uncontro’led

Airframe/component/systen
failure/malfunction

Fire/explosion

Fire

Main gear collapsed

Kose gear collapsed

Gear not extended

Hard landing

In flight collision w/object

In flight cellision w/terrain

In flight encounter w/weather

itoss of control - in flight

toss of contrel - on ground

#idair collision

Bose over

On ground collision w/object

{verrun

Loss of power

ioss of sower{total} - mech
failure/malifunction

Loss of power(partial) - mech
faiiyre/malfunciion

Loss of power{total) -
non-mechanical

Loss of power{partial) -
non-mechanical

R01l over

Undershoot

Miscellaneous/other

Not reported
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Table 45 - AIRCRAFT BY PHASE OF OPERATION AWD DEGREE OF IKJURY ARD BY DAKAGE
NONSCHEDULED 14 CFR 135 OPERATIONS

1388
Begree of injury Aircraft damage Airgraft

Phase of gperation Hone  Minor Ser Fatal None  Minor Subs Dest Ne.  Percent
Standing i o} 4] 0 ¢ 0 1 it 1 .9
Standing - engine{s} operating 1 0 & i o 0 1 o 1 .9
Taxi i D W, 0 o 0 1 4] 1 g
Taxi - to takeoff 0 2 0 ] 0 0 2 o 4 1.8
Taxi - from landing 3 0 0 g 0 o 3 0 3 2.7
Takeoff 3 1 0 1 o 0 4 1 5 4.5
Takeoff - ground run 3 0 0 0 4] 0 3 0 3 2.7
Takeoff - initial climb 4 1 4] 3 Q 0 5 3 8 7.1
Climb 9 i 0 it 0 0 1 il 1 .8
Ciimb - to cruise H 0 0 2 ) 4] 2 i 3 2.7
Cruise 2 0 ¥ 4 4] 0 2 4 & 5.4
Lruise - normal € 3 2 3 0 ) B 6 14 2.5
Descent o 0 1 1 0 0 1 1 2 1.8
Descent - normal g 0 1 1 it} 8 Y 2 2 1.8
Approach Ly g 0 2 Q 0 0 2 2 1.8
Approach - ¥FR pattern - base turn g i 0 0 o 0 1 D i .9
Approach - ¥FR pattern - final 4 2 i} 1 0 0 4 1 5 4.5

approach
Approach - go-arpund [VFR) ] 0 1 g 2 0 1 1 2 1.8
ﬁpproaci; ~ 1AF to FAF/outer marker 0 1 0 1 0 0 0 2 2 1.8

(IFR
Approach - FAF/outer marker to 1] 1 i Z 0 Y i 3 4 3.8

threshold {IFR)
Apprpach - missed approach {IFR) 0 b 1 0 0 o 0 1 1 .8
tanding 5 ) 0 0 Q 4] 5 0 5 4.5
Landing - flare/touchdown 7 0 1 0 0 0 8 0 8 7.1
Landing - roll 10 1 2 0 0 0 13 ¢ 13 11.8
Maneuvering 3 1 3 2 0 0 7 2 3 8.0
Hover 1 e 0 D 0 o 1 ] 1 .5
Dther 4 1 0 2 0 0 5 2 7 6.3
Aircraft

Number - 60 14 13 25 0 0 80 32 112

Percent -~ 53.6 12.5 1.8 22.3 .0 0 71.4 28,8



Table 45 - AIRCRAFT BY CONDITION OF LIGHT AND TYPE OF WEATHER
HORSCHEDULED 14 CFR 135 OPERATIONS

1883
Type of weather
-------------------------- Aireraft

Cendition of Kot e

light YMC 18 reptd No. Percent
Lawn 3 3 O 3] 5.4
Daylight 83 10 1 74 g66.1
Night (dark) i6 2 0 28 25.0
Night (bright] 3 ¢ 0 3 2.7
Mot Reported 1 4] 0 1 .8
Aircraft

Humber - 86 25 1 112

Parcent - 76.8 22.3 8

Table 47 - AIRCRAFT BY TYPE OF OPERATION AND DEGREE OF INJURY
KONSCHEDULED 14 CFR 135 OPERATIONS

1989
Degree of Injury Aircraft
Type of Dperation Kone Minor Serious Fatal No. Percent
Domestic Passenger 25 3 9 1l 48 42.9
Domestic Cargo 27 8 3 8 46 41.1
Domestic Pass/Cargo 5 1 3 5 13 11.8
International Passenger 1 1 0 0 2 1.8
Internaticanl Cargo 1 1 0 0 2 1.8
international Pass/Cargo I 0 0 0 1 .9
Aircraft
Number - 60 14 13 5 112
Percent - 53.6 12.5 11.6  22.3

Table 48 - AIRCRAFT BY PROXIMITY TO AIRPORT AND FLIGHT PLAN
NONSCHEDULED 14 CFR 135 OPERATIONS

1989
Flight plar
--------------------------- Aircraft
fmpny = -----e--emse
Accident location Hone VPR IFR VFR No. FPercent
Off airport/fairstrip 11 7 14 3 63 56.3
{n airport 3 6 i7 13 33  34.8
On airstrip 1 1 1 3 B 5.4
Other 0 3 0 1 4 38
Airgraft
Number - 15 17 32 48 112
Percent - 13,4 152 286 42.9
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Tabiz 4% - AIRCRAFT BY QCCURRENCE OF FIRE AND DEGREE OF INJURY ARD BY 2

Lt
The vl

MOMSCHEDULED 14 CFR 135 OPERATIONS
1880
Begree of injury Airgraft damage Aircraft
Rircraft fire Kone HMinor Ser Fatal Hone Minor Subs Dest No. Percent
None 53 12 11 12 0 0 72 18 88 78.%
In-flight 1 1 0 1 0 0 2 1 3 2.7
{n ground 4 1 2 10 0 o 4 13 17 15.2
In-flight and 0 0 0 1 o 0 0 1 1 .8
on ground
Other 2 0 0 1 0 4] Fd 1 3 2.7
Aircraft
Numnber - 80 14 13 25 4 0 30 32 112
Percent - 53.86 12.5 11.6 22.3 .0 A 71.4 28.8

Table 50 - AIRCRAFT BY TYPE OF AIRCRAFT AND DEGREE OF INJURY AND BY DAMAGE
NONSCHEDULED 14 CFR 135 OPERATIONS

1989
Degree of injury Aircraft damage Aircraft

Type of aircraft None®™ Minor Ser  Fatal kone HMinor Subs Dest No. Percent
A1l Fixed Wing * 51 10 9 18 0 g 66 2e 88 78.8

Fixed Wing Single Recip. £ng. 28 4 L] 3 0 o 35 8 41 36.86

Fixed Wing Multiple Recip. Eng. 15 3 0 11 0 0 19 10 29 25.9

Fixed Wing Turboprop 7 2 2 4 0 g 9 S 15 13.4

Fixed Wing Turbojet 1 1 1 0 ) 0 3 0 3 2.7
All Rotorcraft * 9 4 4 7 0 0 14 10 24 21.4

Rotorcraft, Turbine Engine 3 4 4 7 1] 0 14 10 24 21.4
Aircraft

Number - 80 14 13 25 0 0 80 32 112

Percent - 53.6 12.% 11.6 22.3 .0 .0 71.4 28.8

*

Not included in column totals
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Table 51 - BROAD CAUSE/FACTOR ASSIGNMEWTS™
KOKSCHEDULED 14 CFR 135 OPERATIONS

1883
Cited as Either
a Cause or a
Cited as a Cause Cited as a Factor Factor {[or Both)
Fatatl Al Fatal All Fatal ANl
Cause/Factor Accidents Accidents Accidents Accidents Accidents Accidents
Aircraft # 9 25 2 8 a 31
Propuision System and Controls 5 13 1 1 5 14
Flight Control System 2 4 4 1 2 3
Airframe 2 2 1 1 2 3
Landing Gear 0 3 0 0 0 3
Systems/Equipment/Instruments 1 5 0 2 1 7
Envircnmert # 0 4 13 61 13 62
Weather 0 4 8 31 8 34
Light Conditions 0 ¢ 4 11 4 11
Object{trees,wires,etc.) 0 1 4 14 4 15
Airport/Airways Facilities, Aids 0 0 0 1 0 1
Terrain/Runway Condition 0 0 4 37 4 37
Personnel # 17 ES 8 27 19 70
Pilot 16 60 & 22 17 60
Others {Aboard) 0 0 0 0 0 0
Others (Not Aboard) 2 13 4 6 6 16
Number of Aircraft 25 112
NTSB Determined Probable Cause 25 108

* Multiple causes and factors may be assigned in an accident

# This category is composed of sub-categories indented below it. The number of
aircraft cited in a category may be less than or equal to the sum of the sub-
category citations.
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Teble 52 - ACCIDENTS, FATAL ACCIDENTS, FATALITIES, AND RATES
RONSCHEDULED 14 CFR 135 DPERATICHS
1880 - 1988

Fatalities Accident Rate per 100,000*
......................... Atrcraft Hours Flown
Aboard Aircraft -— -

Year  Accidents Fatal Accidents Total In This Category Hours Flown TJotal Fatal
1986 171 45 105 101 3,617,724 4.73 1.27
1881 157 49 94 92 2,895,827 5.42 1.38
1582 132 31 72 72 3,008,000 4.38 1.03
1983 141 27 62 57 2,378,000 5.83 1.14
1984 146 23 52 52 2,843,000 5.14 0.81
1985 154 35 76 75 2,570,000 5.99 1.36
1986 117 31 65 61 2,590,000 4.35 1.15
1587 97 30 65 63 2,657,000 3.65 1.13
1988 101 28 59 55 2,632,000 3.84 1.06
1388 111 25 a3 81 3,020,000 3.68 0.83

Figure 13 - ACCIDENTS AND FATAL ACCIDENTS
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Figure 14 - NUMBER OF FATALITIES
NONSCHEDULED 14 CFR 135 OPERATIONS

w \\ /,
85 \\\\ ///

50

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
Year

Total Fatalitles

Figure 15 - ACCIDENT RATE PER 100,000 HOURS FLOWN
NONSCHEDULED 14 CFR 135 OPERATIONS

8.0
@ \
15 50 4/””‘\\\; //////
N \/ \\
| =4
S N
ggntc ‘\\\\
0 -
31980 1981 1582 1883 1984 1985 1986 war 1888 1988
Year
2-‘1(9380 1981 1982 1983 1584 1985 1586 1987 1988 1989
=
o
a
= 15
< 10 TN .
&
0.5

47~



Table 53 - FIRST OCCURRENCES IM ALL ACCIDERTS AKD IN FATAL ACCIDERTS
HONSCRZDULED 14 CFR 135 DPERATIONS
1989 AKD 1384 - 1988

All Accidents Fatal Accidents
1889 1384 - 1388 1938 1884 - 1888
Type of occurrence No. Percent Mean Percent No. Percent Hean Percent
Loss of control - in flight 11 9.8 13.2 11.4 5 20.0 5.8 23.0
Loss of control - on ground 6 5.4 10.8 8.7 0 .0 .4 1.4
In flight encounter with weather 8 7.1 10.4 8.3 4 16.0 4.8 18.2
Ltoss of engine power(totai; - 4 3.6 i0.0 8.0 n .0 .8 2.7
non-mechanical
Airframe/component /system 7 5.3 9.8 7.7 3 12.0 2.2 7.4
failure/maifunction
In flight collision with cbject 7 6. 9.6 7.7 3 12.0 2. £.8
In flight collision w/terrain 13 i1. 9.4 7.5 5 20.¢ 4. 15.5%
{oss of engine power(total) - mech 10 8. 7.8 6.3 2 8.¢ 1. 3.4
failure/malfunction
On ground collision with object 9 8. 6.6 5.3 0 .0 2.0
Loss of engine power(partial) - mech 2 1. 4.0 3.2 ] .0 1 3.4
failure/malfunction
Overrun 4 3. 3. 2.9 0
Loss of engine power 4 3. 3. 2.9 0 1 4
Main gear collapsed 2 1. 3. 2.4 0
On ground collision w/terrain 0 2. 2.2 0
Fire 2 1. 2. 1.9 2 8 1
Undershoot 1 2. 1.8 0
Loss of engine power(partial) - 2 1. 1. 1.4 0
non-mechanical
Midair collision R 1. 1 4. 2
Hard landing 3 1. 1
Miscellaneous/other 1 1. 1
Nose gear collapsed 1.

Abrupt maneuver

Explosion

Propeller/rotor contact to person
Not reported

Altitude deviation,uncontrolled
Gear not extended

Nose over

Roll over

Fire/explosion

On ground encounter with weather
Undetermined

Missing aircraft

Dragged wing, rotor, pod, or float
Forced landing

Gear collapsed

Other gear collapsed

Gear not retracted

[l ]

OO EWWB—NOD T OOOWINY PWLIOXIND DO WOW

OQOOOOO0OAOOCOOOOOOOOOOO00 QOO O0OoOoO0O

CRNNMNRNBAABNNDNIORDONLD DOHETONOD

H OO OOOM O mEWHENWS OO - N &
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OMMNMWWWW RN DD DO W
C OO COD0Co0OOOOOOOOG
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Total 11z 100.0 124.6  100.0 25 100.0 8.6 100.0
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Cruise
Landing
Approach
Maneuvering
Climb

Taxi
Descent
Standing
Other

Total Aircraft

TRETT

PHASES OF CPERATION IR ALL ACUIDEXRTS
RORSCHEDULED 14 CFR 135 OPERATID
1588 KD 1984 - 1988

A1l Accidents

1388 1984 - 1588

Ko. Percent ¥ean Percent
i8 5.1 28.% 21.3
20 17.8 25.4 i%.6
27 24 1 23.4 18.8
¥ 15.2 16.4 13.2
10 8.8 4.5 7.7
4 3.5 6.4 341
6 5.4 6.0 4.8
4 3.5 4.8 3.9
2 1.8 3.8 3.0
4 3. 3.2 2.6
112 108.9 124.8 180.0

ARl
%3

I8 FATAL ACZUIDERTS

Faral Accidents
1388 1284 - 1888
Bo. Pergent Mean Percent
4 8.0 4.4 4.3
7 8.0 7.2 24.3
1 4.0 1.2 4.1
8 24.0 8.4 21.8
Z 8.0 {.4 14.8
2 8.0 2.2 74
o] .0 D )
2 8.0 1.8 6.1
0 B .5 2.0
1 3.0 1.4 4.7
¥ 100.0 2%.56 100.0

Table 55 - BROAD CAUSE/FACTOR ASSIGNMERTS IN ALL ACCIDENTS AND IN FATAL ACCIDENTS
KONSCHEDULED 14 CFR 135 OPERATIONS

Broad Lause/Factor

Pilet
Weather
Terrain/Runway Condition
Propulsion System and
Controls
Other Ferson
{#ot Aboard)
Light Conditions
Object {tree.wires, eic)
Landing Gear
Systems/fquipment/
Instruments
Afrframe
Flight Control System
Adrport/Airways
Faciiities, Aids
Other Person (Aboard)

Total Aircraft

NTSE Determined
Probable Cause

1989 AND 1384 - 198E&
Al Accidents

A T TR AR T T TR T R TR T TR e T

198% i9B4 - 1988

No. Percent Mazn Percent

17 68.8 86.0 7.0

42 37.5 37.2 23.9

4] 35.6 37.0 29.7

1% 17.0 28.4 22.8

22 9.8 21.4 17.2

15 13.4 21.2 17.¢

19 i7.¢ 19.4 15.%6

3 2.7 12.0 3.8

8 7.1 10.2 8.2

5 4.5 £.0 4.8

5 4.5 2.8 2.1

1 .9 .2 1.8

] 1) .2 .2
112 124.8
108 123.%

=49=

Fatal Acsidents

T TR W W T T T W W T W W

1989 1984 - 1088

No.  Percent Mean Percent
i7 58.0 25.4 85.8
B 32.0 13.2 44.%
4 16.0 3.0 30.4
£ 20.0 £ 14.3
& 22,0 7.8 B4
4 18.0 B.B 28.1
4 8.8 5.4 18,2
0 0 4 1.4
1 4.0 3.2 10.8
2 8.0 1.8 £.1
b 8.0 1.4 4.7
o] i+ 4 1.4
4] el ] 4]
2% 28,8

% 78.6
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APPENDIX A
HIDAIR COLLISION ACCIDEMWTS
U.5. AIR CARRIER OPERATICNS

1980 - 1989

Number of Accidents

by Segements of

Aviation Involved
Accidents $135 Ni35 H135
~~~~~~~~~~~~~ Total and and and

Year Total Fatal Fatalities GA N135 GA
1980 3 3 3 0 1 2
1881 3 3 20 1 1 2
1882 3 1 3 1 1 1
1983 1 1 4 0 4] 1
1984 1 1 17 1 0 0
1985 2 1 1 0 V4 0
1986 0 0 1] 0 0 0
1987 5 2 12 3 0 2
1988 2 1 4 0 o 2
1989 1 1 2 0 0 1
22 14 66 6 5 11

NOTE: $135 = Scheduled 14 CFK 135 Operation
Ni35 = Nonscheduled 14 CFR 135 Operation
GA = Gereral Aviation
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NOTE:

Year
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

5135
N135
GA =

AFPENDGIX A

MIDAIR COLLISION ACCIDENWTS
U.5. AIR CARRIER OPERATIONS

Accidents

3 3
4 3
3 1
1 1
1 1
2 1
0 0
5 2
2 1
1 1
22 14

General Aviation

1380 - 1989

Total
Fatalities

_51_

Number of Accidents
by Segements of
Aviation Involved

$135 N135  N135

and and and

GA N135 GA
0 1 2
1 1 2
1 1 1
0 0 1
1 0 0
0 2 ]
0 0 0
3 0 2
0 0 2
0 0 1
6 5 11

Scheduled 14 CFR 135 Operation
Nonscheduled 14 CFR 135 Operation



APPENRIX B -~ TXPLAWATORY HITES

AIRCRAFT ACCIDENT.  Tre accidents iacluded herein are the occurrences incigent to flight in which, as
2 result of the gperation of an aircraft, any person {occupant or npnoccupant) receives fatal or
it ja]

seripus injury or any aircraft receives substantial damage.” The definition of substantia} damage is:

£13 Substantial damage means demage or failure which adversely affects the strustural
strength, performance, or flight characteristics of the gircraft, and would normally
require major repair or replacement of the affected component .

{2; Engine failure. damage limited to an engine, bent fairings or cowling, dented skin,
sima’} punctured holes in the skin or fabric, ground damage to rotor or propeller blades,
demage to landing gear, wheels, tires, flaps, engine accessories, brakes, or wingtips
are not considered “substantial damage

AIRCRAFT-MILES: The distance ¥ lown by aircraft in terms of grest circle airport-to-airport distances
geasured in statute miles.

CAUSES AND RELATED FACTORS  In determining probable cause{s} of an accident, all facts. conditions,
and circumstances are considered. The objective is to ascertain those cause and effect relationships
in the accident sequence about which someihing can be done to prevent recurrence of the type of
accident under consideration. Accordingly. for statistical purposes, where there are two or more
causes of an accident, each is recorced and np attempl is made {0 establish a primary cause.
Therefore, in the cause and relatad factor table, the f iguras shown in the columns dealing with cause
will exceed the total number of accigents. The term “factor™ is used, in general, to denote those
elements of an accident that further explain or supplement the probable cause{s); this provides a
means for collecting essential items of information that could not be readily categorired elsewhere in
the system,

COLLISION BETWEEH AIRCRAFY  Collisions between aircraft are so vlassified only when both aircraft are
occupied. This includes collisions wherein both aircraft are airborne {midaic): one is airborne, the
other on the ground: and both are on the ground. A pollision with a parked, unoccupied ajreraft is
classified under the broad categery of collision with ohiects.

FATAL NJIRY:  Any injury which resylts in death within 30 days of the accident.

INJRY INOEX: Injury index refers Io the highest degree of persoral injury sustained as a result of
the gecident.

NONSCHEDULED SERVICE  Revenue flights that are not operated in regular schedu'sd service, such as
sharter fiights, and all nonrevenue flights incident %o such f lights,

PASSENGER-MILES: Dne passenger transported } mile. Passenger miles are computed by the summation of
the products of the aircraft-miles flown on each inter-airmort Thight multiplied by the number of
passengers carried on the flight,

PERSONNEL (WON-PILOTY:  As defined for the Broad Cause/Facto~ tadles mey include amy of the following
personne

Rules, flegulations. Standards Personnel Flight Imsirycter on Ground
Maintenance, Servicing, Inspectisn Personne) Cperational Supervisor Personnel
Weather Service Personnel Air Traffic Lontrol Personnel
Airport Management Airways Facilities Personnel
Product ion-Design Personnel Pilet of Another Aircrafy
Ground Siznalman Ground Crewman

Passenger Spectator

Oriver of Yehicle Third Piloy

Flight Engineer Navigator

Radic Operatoer Flight Attendant

ther ¥light Personnel Dispatching Personne!

PHASE OF CPERATION  The phase of flight in which the first ocourrence happened,

REVENUL PASSEMGER: A person receiving air tramsportation from an air carrier for which remunerat ton
13 received by the air carrier. Air carrier employees and others rédeiving air transportation for
which a tocken s&rvice charge is levied are considersd nonrevenye pasisngers,

REVENUE PrEME-MILEh:  The tolal plane-miles flown in revenge seryice.




JFACTORY  ¥nen anv part, assesbly, or system which is unigue to rotorcraft is
tor, then “Rotorcrefr™ is considered z broad cause or facior in thal aocident.

SERIQUS THJURY:  Any injury which 1) reguires hospitelizaticn for more thern 4B hours. commencing
it 7 days from the date the injury was received: 2} results in a fracture of any bone {Except
simple fracrures of fingers, toes, or nose); 3} iavelves lacerations which cause severs hemorrhages,
nerve, muscle, or tendon damege; 4) invelves injury to any internal organ; or 5} involves second-or
thirc~degree burns, or any burns affecting more then 5 percenmt of body surface.

IYPf OF OCCIRRENCE:  “Occurrences™ s the highest level of ar accident classification mechanism known
as 1ne Seguence of Events. This concept was introduced in 1982 accident ineestigalions to Cescribe
the circumsiances in an accident. To describe an accident, up to Tive occurrences may be used.
Typically each sceurrence is further defined by one or more “findings" which, when preser ed
chronologically, oepict the accident scenario Trom begimning to end in considerszble detail.

The findings are developed by RTSE analysts from a menu of words and phrases, and are the mos:
cerailed means of classifying an accident. The findings are alsp the vehicle used to describe *'g
probable cause of, ang related factors in an accident. The example below illustrates the relet nship
terween occurrences and findings.

Jccurrence #1 L1055 OF POWER {PARTIAL) - NECHANICAL FAILURE/MALFUNCTION
Phase of Qperation TAKEQFF - GROUND RUN

Findingls}
1. (OMPRESSOR ASSIMELY - FATIGUE
2. CDMPRESSGR ASSEMBLY - FAILURE, TOTAL
3. WATERIAL OEFECT [INADEQUATE QUALITY CONTROL) - MANUFACTURER

TYPES OF WEATHER CORDITIONS Tne types of weather conditions {VMC/IMC) are determined in accordange
with the prescribed minima in Pari 3] of the Federal Aviation Regulations. These minima periain ta
the ceiling ang visihility, in conjunciion with the type of airspace, at the sccident site. Type of
weatner conditions is based on surface weather as determined from officially recognized sources,
¥eather congdirzions encountered in flight are not necessarily representative of the flight plan
classifications VFRFIFR as carried under Type of MWeather [onditions.




APPERDRIX C

DETAILED CAUSE/FACTOR ASSIGRMENTS
14 CFR 121 125 127 QPERATIONS
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CHSTRRCTIR TilRE
1§ OFE 121 125 127 OPERRTIONS
pa:--c:

Cause
or
Factor Lause
AIRCRAFY
Air cond/heating/pressurization 1 M
Auxiliary power unit 1 1
Compressor assembly forward fan i 1
Door,cargo 2 1
Boor. inspection 1 4
Electrical system electric wiring i 1
fngine installaticn,mounting bolt 1 1
Fluid, hydraulic 1 1
Fuselage,cabin 1 0
Horizontal stabilizer surface 1 1
Hydraulic system 1 1
Hydraulic system, line 1 1
Hydraulic system, shutoff wvalve 1 0
Landing gear,emergency brake system 1 1
Landing gear,.gear locking mechanism 1 1]
Landing gear main gear 1 1
Landing gear,pormal brake system 2 2
lybricating system 1 g
Oxygen system,passenger 1 1
Thrust reverser,accumylator 1 1
FACILITY
fircraft manuals,procedure information 1 0
EXVIRDNNEXT
Aircrafe parked ! 0
Downdraft 1 1
Iving conditions 1 2
Lightning strike 1 1
Terrain condition 2 ¢
Turbulence 2 i
Turbuience,clear air 2 i
FLIGHT (e
Aborted landing ] i
Aborted takeoff 1 1
Airspead 1 4}
Altitude i 0
Anti~ice/de-ice System 1 b}
CheckTist 1 H
Compensation for wind conditions | i
Crew/group coordination 1 4
Design stress limits of aircraft 1 1
Directiona) control 1 1
Emergency procedure i H
Equipment, other i 3
Flare 2 &
Fuel supply ! 1
in-flight planning/decision ? ?
Incapacitat ion[anoxis/hypoxia) 1 1
Oxygen systen 1 i
Powerplant controls 1 i
Procedures/direct tves 1 i
Proper descent rale 1 i
Remecial action 2 Z
Touchdown i i
Trim zatting H 1



CAISE/FRCTIE YR T
14 CFR 121 125 127 CPERRTIDES
153z

OTHER PERSON

Acftfequip, inadequate standard/regquirement
Aircraft/equipment inadequate
Aircraft/equipment, inadequate design
Airplane handling

inadequate surveiliance of operation
Insufficient stds/rguts - Aircraft

tack of tetal experience in type operation
Haintenance

Maintenance, inspection of aircraft

Ma intenance, insta'iation
Kaintenance,overhau)

Maintenance,overhaul, ma jor

Kaintenance, rep lacement

Mz intenance,service bulletins

Material defect

Haterial defect{inadequate quality control)
Over confidence in personal ability
Procedures/directives

Seatr belt

Supervision

¥eather evaluation
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APPENDIX D

DETAILED CAUSE/FACTOR ASSIGNMENTS
SCHEDULED 14 CFR 135 OPERATIOS
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CAUSEH/TACTIR TARE
SCHEDXLED 14 CFR 135 OPERATIONS

1883
Cause
or
Factor Cause
AIRCRAFT
Fluid, fuel 1 i
Horizontal stabilizer surface 1 ]
Powerplant 1 H
¥Wing 1 0
FACILITY
Airport facilities,runway =adge lights 1 0
ENVIRONMENT
Aircraft moving on ground i o
Clouds 1 o
Dark night 4 0
Drizzle 2 &
Dusk 1 0
Fog 5 0
Icing conditions 1 0
Low ceiling 4 o
Night 1 0
Obscuration 1 o
Rain 3 0
Snow 1 0
Terrain condition ] 4]
Unfavorable wind 1 ¢
Yehicle 1 0
FLIGHT CREY
Aircraft preflight 1 1
Airplane handling 1 1
Comp lacency 1 0
Crew/group coordination 1 0
Directional control 1 1
iFR procedure 1 1
In-flight planning/decision 5 4
Procedures/directives 1 1
Proper alignment 1 1
Remedial action 1 ]
Stall 1 1
Supervision i 1
VFR flight into I 4 4
Yisual lookout 2 2
Visual/aural perception i Y
OTHER PERSON
ARTLL service i 0
Acft/equip inadequate, visual restriction i 0
Aircraft/equipment, inadequate design 1 ]
Airplane handling 1 i
Airport operations 1 1
Afrport snow remova) 1 0
Clearance 1 b
Comp lacency 1 1
Diverted attention 1 0
Improper initial training 1 0
inadequate surveiliance of operation i 0
inadequate training 1 0
Judigement i 1
Kaintenance mogdification i g



CHBE/FRCTOR TREIE
FOIEED i€ OFR 13& OPERATIONS

1589
Cause
or
Factor Cause
OTHER PERSO® (cont inued)

Physical impairment{alcohol) 1 1
Refueling 1 ]
Supervision 1 ¢
Taxispeed 3 1
Traffic advisory 1 ¢
Visual lookout 4 3
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APPENDIX E

DETAILED CAUSE/FACTOR ASSIGRMENTS
RONSCHEDULED 14 CFR 135 OPERATIONS



TRUSESFACTOR TRBIF
SCHEIRRED 14 CPR 135 OPERATIONS

ig@
{ause
or
Factor Cause
AIRCEAFT
Aircraft performance.climb capability 1 i
Aircraft performance, hydroplaning condition 1 0
Electrical system 2 2
Eng assembly.crankshaft counterweights/vib damper 1 i
Engine assembly,connecting rod 1 i
Engine assembly,connecting rod bolt 1 1
Engine assembly,crankshaft 3 3
Engine assembly,cylinder 1 o
Exterior lights ’ 1 1
flight contro! surfaces/attachments 1 1
Flight control,flap attachment 1 0
Flight control,rudder 1 1
Fluid, fuel 4 4
Fluid,oil 2 2
Fuel system 1 i
Fuel system,PC line i 1
Fuel system, fuel control 1 1
Fuel system,nozzle 1 1
Fuel system, tank 1 1
Fuselage,crew compartment 2 2
Hydraulic system 1 1
Landing gear.,main gear strut 1 1
Landing gear.main gear strut scissors 1 1
Landing gear.normal retraction/extension assembly 1 1
Landing light 1 o
Lubricating system,0il hose 1 1
Lubricating system,o0il seal 1 1
Misc eqpt/furnishings,parachute/drag chute 1 0
Miscellaneous 1 1
Powerplant 2 2
Propeller system/accessories 1 0
Propeller system/accessories, hub 1 1
Rotor system,main rotor blade 1 1
Rotor system,main rotor blade spar 1 3
Rotorcraft flight control,cyclic control H 1
Rotorcraft flight control,swashplate assembly 1 1
Turboshaft engine,gas generator turbine 1 1
Turboshaft engine,gas generator turbine shaft 1 1
¥Wing 3 2
FACILITY
Airport facilities,aeronautical 1light beacon{obst) 1 0
Airport facilities,runway/landing area condition § v}
ENVIRONMENT
Aircraft moving on ground 2 0
Aircraft parked 1 0
Animal{s) 1 0
Bird(s) 1 0
Clouds 1 0
Crosswind & 1
Dark night 14 0
Dawn 13 0
Downdraft B 0
Drizzie Z 0
Fence 2 0
fog 11 1
Gusts & 1
High density altitude 3 0
High wind 2 0

-5i~



CRUSESCRACTOR THELE
E B4 PR 135 OPIRATIONS

1988
Cause
or
Factor Lause
ERVIROERENT {cont inued)
Icing conditions 1 1]
Low ceiling 9 0
Dbscuration 2 0
Other 1 1
Rain 8 0
Runway light 2 0
Snow 8 ¢
Tailwind 4 1
Terrain condition 38 ¢
Thunderstorm 1 0
Tree({s) 7 o
Turbulence 3 0
Turbulence in clouds 1 0
Turbulence{thunderstorms) 1 0
Unfavorable wind 3 0
VYehicle 2 0
Whiteout i ¢
Windshear 2 0]
Wire, transmission 2 o

FLIGHT (RENM
Aborted takeoff
Aircraft control
Aircraft preflight
Aircraft weight and balance
Airspeed
Airspeed(Viof)
Airspeed(Vso)
Altitude
Autorotation
Brakes(normal)
Checklist
Clearance
Compenisation for wind conditions
Complacency
Decision height
Descent
Directional control
Distance
Emergency procedure
Flare
Flight into known adverse weather
Fuel consumption calculations
Fuel supply
Gear extension
Go-around
Hazardous weather advisory
IFR procedure
Ice/frost removal from aircraft
In-flight planning/decision
Lack of familiarity with geographic area
Lack of total experience in type of aircraft
Landing gear
towering of flaps
Maneuver
Minimum descent altitude
Missed approach
Operation with known deficiencies in equipment
Over confidence in personal ability
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CAUSESFACTOR TABLE
EREFD 14 OFR 135 OPERATIONS

s3]
Cause
or
Factor Lause
FLIGHTOREW {cont inued)
Parking brakes b4 1
Planning-decision i ¥
Powerplant controls 1 1
Preflight planningfpreparation ? B
Procedures/directives 2 2
Propellier feathering 1 H
Proper alignment B 5
Proper altitude 4 3
Proper assistance i 1
Proper c¢limb rate 1 i
Proper glidepath 1 1
Psychological condition i 0
Recovery from bounced landing 2 2
Refueling H i
Remedial action 2 1
Reversers 1 4]
Roior rpm 3 1
Self-induced pressure 2 o
Spatial disorientation 1 1
5tall 1 1
Stali/mush b 1
Taxispeed 1 1
Trim setting i 1
tUnsuitable terrain 1 1
VIR flight into INC 5 4
Visual lookout 5 5
¥isual/aural detection 1 0
VYisual/aural perception 5 1
Weather evaluation 3 3
Yheels down landing in water 1 1
Wheels up Janding 2 2

OTHER PERSON
Aircraft weight and balance
Airport operations
Brakes{normal)
Compunications/ informat ion/ATC
Compeny-induced pressure
Condition{s)/step{s) insufficiently defined
Conditionis)/step{s) not listed
FIt with inadgt enroute/destn facilities
Hazardous weather advisory
Iradequate iuitial traiuning
inadequate surveillance of operation
Inadequate training{emergency procedurs{s))
insufficient stds/rgmts - Airman
Maintenance
Maintenance, 100 hour inspection
Kaintenance,adjustment
Maintenance compliance with AD
Hsintenance, inspection of aircraft
Mz intenance, instailation
¥asintenance,overhaul, ma jor
Kaintensnce, service bulleting
Katerial defect
Material defect{inadequate quality control)
Traffic asdvisory
Unsuitable terrain
Yisual lookoul
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N.T.5.B. FORM 6120.4
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National Transportation Safety Board

FACTUAL REPORT
AVIATION

1 NTSP :lc':iden&/lncidem Number

S S N SN I N N N

2 3 Inwvestigation
1 Accident 1 INTSB
20 iIncigent 2! FAA Deegated

4 Aircraft Registration Number 5 Flight Number

For coilision between

& Aircraft Registration Number 7 Flight Number

“‘_ aircraft enter reg. no ——e -
A Cther and fit. no. for other arcraft A Other
8 Mearest City/Place ¢ State 10 Zip Code (First 5 nurmbers only 11 Accident Site Elevation

. FEBUMESL

12 Date of Accidert (Nes for M. D ¥, | 13 Day of Week : First 2 leiters)

14 Local Time (24 hour clock)

15 Time Zone

1€ Narrative Statement of Facts, Conditions and Circumstanzes Pertinent to the Acciden® incident

Additicnal Persons Participating in this Accident/Incident Investigation (Name. adaress. affiiation. Continue on page 2 if necessary)

investigated By:

17 Date (Nos. for M. 5. ¥} 18 Agency

19 Name/Signature

MTSB Form 6120.4 (rev. 1-54)
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NTSR Accigent/incident RNumbar
National Transportation Safety Boarg

FACTUAL REFPORT
AVIATION

D W N O N N N N |

18 Namative Statement of Facts, Condiions and Circumstances Pettinen! 1o the Accidenvingigent jcontinued)

Aract adatonal pages as neceisary (Page Ja. 2b. o, wic)

NTSE Form §120.4 5. 185 Page 2




Kational Transportation Salfely Board

NTSE Accident incident Nurmibar

FACTUAL REPORT
AVIATION
R S WO N NS S U A N
g informetion 267 Not applicabie (Go fo bicck 39
28 Asrpont 27 Accident Location 28 Distance From Alrport Center 29 Dvireciion From Alrport
{Serdifer 1 1," N?Gﬂ BAEDOTIamsifip iNpzrest SM) -
2? ‘E{hagupgﬂ - S Re A CNHEI
A Cther 3l ' On airstrip A Othar
A Gher
30 YFR W {Muttiple entry} 131 Type Instrument Approach Flown (Mutiiple sniry) 32 Runwey Used ldentitier

17 INone 17 " None 12] DA —_—

217 Tiatic pamtern 21 ADF/NDB 13\ i ASR A Other

3{——-‘ Straight-in 3 i q3{)}3 12 m:: PAR

47 1Waileynterain following 4 - VOR/TVOR 151 __ Sigestep 3 Runway L::::h

5] | Goaround 5| VORIDME 16, lwisual -

8 Touch and go & TACAN 17| :Contact

77 Fut si0p 70 AS<compiete 18] |Cucing 3¢ Runwey Width

ey T 3 |

& cStop ant go 8! LS-incalizer 191 Praztice . Fast
97 "} Simulateq forced isnding 9] ‘uSvackcourse A Othes A Otner

:QL _}Forced landing 6] RNAV I Akport Elevetion
1, _jPrecautionary ianding ] S o FLMSL
A Other A Other

35 RurweyLpoing Surteces n Runvl;ﬁ.m Surtace Condition

zi“: Macacam 1 .m-y T { | Water—glassy

27 Aspnait 4 gw« 177 | Rubber gepours

37 7 Concreta 3 r" 109 coveren 13 j St

4?: Gravet 4 3 Snow—gry | |Rough

§ O 5 [ Snow—wel 15 |Siush covered

6 Grassaum L2 Smwucmzsloﬂ 16 |Hotss

7L Snow 7 ISrow-—compactes A Other

8 wm 8 !Vagemm

o waer 9! water—caim
101 | Meaiiwoog 1% lv“m!wchoppy

A Othar

i accident pccurred Quring approach, departur or on Jrport, $es instructions for compisting Suppiement Q.

Sdrcraft ndormation
3 Krvreht Saeisipctorer &0 Adroret Madel/Sevies 41 Seripl No. 42 Cortiticated Maximian
Giros Welpht
A i‘.’::mf - A Othas
43 Trpe of Arcrat *4 Type Asrveorthiness Corpficate i Mu0pe ontry ) 45 Horme Buill
¥ Awpigre 51 |[Bumpidrigitie Stancur Spscu i } Yes
& |Hmhonpu 8 | untaignt i %Nw 5] IRestrctad A Othae m Np
3 Guoer 71 Gyropiune 2] oy 6] Tumiag A Otner
4. Banoon & Spacity 3! Taen u {Ptr;ws‘orm
_ 4. Hj Spocual fight
9] Expaneantital

NTSB Form 5120.8 e + 62
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FACTUAL REPCRT
AVIATION

National Transporiafion Safely Beard

T
S
h—
fsnis

NTSRE Accident Incigent Number

Aircraft information (continued)

48 Landing Gepr (Muitipie entry;

——

1 Tucycie—tfixeg 4. | Tauwheel—all retractapie W0 Sk @i IHigh Skd
? 3; 1‘ Trcycie—etracianle §. | Tauwheel—retractable mains 1! Showheal
31 | Taltwheei—all fixed 6 ?Ampmmaﬂ 8! 1;Emerg. tipat 12! | Skud A Diher
48 No.of Sosts | 49 Stall Warning System | 50 {FR Equipped 51 icing Certitication Equipped 52 Engine Type
R instplied 1 f_—; Yes iMuitipie antry | 2 -‘ Regiprotating—Ccarburetor
T m [ T e o gl N
A ither i n;,_?es 2 j‘ No ‘l! | Garttheg 2' {Rempmca‘uag tuel inpected |
2 iNe A Dtner 20 | NotCeruled 3 | Turoo prop '
: v R
A Other 3 Ecuppec 4. Turpo
3 iNotEquipped 5 !Tursatan
A Othet &§: iTurbpshatt A Qiher
i not 53 Engine Manutacturer 54 Engine Model and Seties 55 Engine Raled Power $5 Number of Engines
Ergeng ;
PUREEC A ..o Horsepower ot e
GGG B ... ibs Thrust A Oiner
bioca 54 T Qe
BEHOUES
57 Engine No. ¥
58 Engune No. 2
58 Type Muinignance Program 50 Type of Last inapection 61 Dete Lust Inspection | §2 Time Since snapection
t __jknﬂu.m Y AnAual 9!&%9:1 _ Hours
2 MM S iNSDeetan Pragram 2 100 Bt iNos o MDY A ik
<o -- tooe
3O joproved nspectan program (AAIP 3 AAP o
4 _Comtinugus srworthness 4 ComALtus Jrwarnmess A Drhast 63 Airtramas Yol Time
B Ot A Owner ; . . Hours
& Dithar
84 Socice of Mainisnmnce information &% Harsroous Materisis | t:*““”f?‘"‘w Lotatof _’i ) ;'_ A
T Taem 4 _Logbonks Rar oy f’“ fkctaﬂ Transriter (BT Yizd No 1 Other
T Fght % Esumae 1 Mo &7 inatelied ]
3 mcbbs 6 Faor-Qperaior Repon A Typs: | P “ a, A
A ines B Oty 5% Rwquired
5 Harwroous Mgpteriat Soitl Factor NSO U SpS S SN SO,
: 63 Operated
o ki wiecaten T 1
of mocident site
71 Awgiatw o Arcralt Dwirwer 73 Acdrees
Hame
TY Corstor of Mirtra®t 7. Sk &5 regrinss owi T4 Aggress 1 Bame g fegaleied owner 75 Operstor Certificets N,
& Biama F . o
B gna . A Omar
£ Ditheer B Daner [ 76 Operator Qasighstior Code

NTSE Form 61204 5o 82,
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NTSE Accident/Incigent Number
National Transportation Safety Board

FACTUAL REPORT
AVIATION

Cwner/Operator informstion (continued)

77 Operstor Status of This Rircrstt | 78 Puot Status of This Aircratt ..
1 :Owner 4 ‘Bouower 1 " Dwner 4. Borower
2 Lesses 5 |Unauthonzed 2! Lesses 51 Unautnorzed
3 | Renter A COrer 3 " Renter 6. Employee

A Other

Type of Certificate(s) Held 78 None  [{GO 10 bioek B3

B3 Alr Caier Operating Certiticate 1Crieck a¥f 3pnicabie; 8) Operating Certiticate B2 Operator Certificate
1 Fiag carmergomestc (121 49 {arge nelcopler (12T T Other operator o 1. Rotorcrati—external 10ag oparator (133)
ra Supplemental 5 fommuyter ad Carnmes YT sarge awcraht 2 ‘ T Agncultural sircran (137
3 AN cargh 1418) 8. 30nwﬁamand air fan )

Hegulation Flight Conducied Under

E3 Reguistion Fiigh! Conducied Uinder ‘ L
1 14 CFR 9 romyy a7 ACFRI05 7 ACFRI2T W 1 CFR 1Y
2 14 CFR 51D 57 e CRRI12Y g’ Tracra iy 114 CFR 128 1Foraign liag)
3. 1 CFRICS & TtaCFR12S 9! JtaCFR135 A Specity

Type of Flight Operation Conducted

tCompiete 843, b, ¢ ONLY if fiight was a revenue operation conducted under 121, 125, 127, 129, 135)

[T My ' 84c
1 Sehecues 1) Domestc T Passanga 3 Passenger Zargo
2 NOA-SCNedULRS 2; internauonal 2 [Cargo 47 Mad contract ONLY
({-omptlete B6 ONLY « 843, b. ¢ is not apphcable)
L] :
1 Pessanal % Exocutve torporale 70 [Otner work use 10 Posmoning
2 Busness 5 Aecalapplication 8] Pubhe use
3 CIngttucnona (inghegng g coreer trpmng; B [Aenal observation 9 Ferny A Specty
87 Mawrwe iLpst Fast tietady S8 Plol Tartificate No. 89 Stroet Acidrans
A Onma A Chner A Othar
o City $1 Stals 42 Owie of Birth ivos for M D v) |93 Age b Gex
e L v v Imaie
A Lo A {nner A (iher 2. [Foamale
95 St Ooixapiend S8 Srincipal Prolesalin B7 Cartificatels) Muitpe ety
v en 1 Pagtecniiars 7 DOClotOenial 33. famenianchet]  t Stugent 8 Fught Enginver
2  Baght ? -'-p.m-‘mmm B F:ﬁsm m% iﬁe!-;f‘{!'c:l :z 49”4@9 b jmmzar‘y
3 Camm 3. Ohermitary 9 0 Stugem 3. Commercial 8. iNone
& From £, Ascrat mechane'd  Clergy A Dtner 4! Awhoe Tramsport 8 Forengn
3 P 5 Brperms 1 Taacher 5] | Fugmingructor A Ornar
A Other £ Lswyor 17 Engwesr
NTSHE Formn 61204 hev 188 Page 5
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NTSB Accident inciden! Number
National Transportation Safety Board
FACTUAL REPORT
AVIATION
% ] t i 1 ;
| . N T A O O O
First Pilot Information {continued) Mutupie entry - blocks 86-102)
98 Ratings—Airpiane 92 Rotorcralt:GlderiTA {100 instrument Raling] 161 Instructor Raling(s) _
7 None 1 None 17 None 1 None 6 + Guder
2 Singee engine fanc 2 Heicopler 27 aurpiane 2 Awpane SE H Y " Instrument plane
37 Mutengine ang 3 Gyopne 3" 7 Mencopler 3 Aupiane ME 8 Instrument nelicopter
4" " Singie engine sea 4 Aushp Co &' Hehcopter T
57 " Muticngine sea 5 Free baticen " " yroplane
' & Gloe ‘

102 Ground Instrucior 103 Type Rating Endorsement This 104 Months Since Check/Endorsement 105 Biennial Flight Review
T e Aircratt This Aircratt {1Or equivalant;
2, Yes Manths T Yes
3 o AT VAT b C NG (G0 10 Diock 105 A DOmmer 2 T No
4 resturient A Otrer A Other

106 Months Since Last BFR | 107 8FR (o equicaient; 108 Medicul Certificate 109 Medicai Cerntificate Validity

Morins Aircraft MakeModel 1 Do 1] Vaka medical—no wawersimitahons
A Cmnes A Make 2! Chiasy 1 21 vakg medical—wilh wavers/imitanons
8 Mogei 37 Css? 3] " Non vaid medical for this fght
C Cther 4. Cuass ai  |Expires
A Otniar 5 H No medical cervhicate
A Otner
110 Date of Last Medicy 111 Medical limitation 112 Medical wavier 113 Staternent of Demonstrated
HOs dor M O ¥, ¢ INone 11 Inone Aoty
2. Wiswe 2. Wiswon 1 ives
- T Aoaw ot 3, Ehe:armg .‘?} -}NG
A Dner P A Specty A Otner
B Ot 8 Ower
114 Coirecting Lewaes sMyurgug gn . 115 Source of Pliot Flight Time (Multipie antry
1 NG e 5. 'Requwed no! woin 11 Ipdot log 5! ‘iiﬂvﬁst;geasﬁl 3 Estimate
2 Eﬁf."a’.‘.m"’!c G DE N DUSSmE O 6 fwwn a1 tyme of accigent 2f ?Cmmpany 6 | Renatne
3° :R&:}wte«f notn possesskn A Other 3l lraa T T Omer Porson
2] Pequuesd 1o b warn 4! lpuovoperator Repan A Otner
s c o . F & 4
Flight Time she | e | peae oo Lo ] | somean | g | g L ote
125 Towd Time

126 Plict in Command (PIC} | i T

17 inwtrector ' o | "

1] Lmzcmi o R

112 Lendings Lt 90 Days 133 Landings—~Last 90 Days 13 Landings—Last 90 Days 135 Landings -t 90 Caye

At Kircraft AR Airceatt This Ninke/Mode Thin Meke/Modet

. Nagm veree e DAy PSS 0}« 15

A LJiher A Other A Other

137 Sestbelt Used 138 Shouider Hamess Avaliabie
sl ves 1 e
2 iNg A Other 2 1&'@ A Cher 2{ No A Other
139 Shoulder Marness Used MG Autopsy Performed [ This piot; 147 Toxtcology Pectommed ¢ Tins piot)
17 T 11 Tves 1 ves
2l Mo aomer 2! no A Otner 2 Ine A Otrer
MNTSEB Form 6120.4 ey 784 Page ¢



National Transportation Safety Board

NTSE Accident/incidesnt Rumber

FACTUAL REPCRT
AVIATION
R A R I N T

Fiiot irdonynation {conEnued}
142 Porson st Controls . 143 Simuieted Instrument Filght | 144 Vision Reutricting Devioe Used |145 Sacond Pliot

1 " pitot in command 4 §Non—puo: 1) iYes 11 ves !r | ves (Complets
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LA Same 33 takoech 1, ; jSame as takeott o
2 Ator Deiow max Cer $ROSS [akeot wisght 2. within lmds 6 |Estimated
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