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INTRODUCTION

This report presents a compilation and statistical review of accidents
which occurred in 1980 and involved operations under 14 CFR 121 (and i4
CFR 127 for helicopters) or 14 CFR 135. In years prior to 1980, the
National Transportation Safety Board has reported, in its annual reviews
of U.S. air carrier operations, all accidents involving aircraft operated
by air carriers and (since 1975) by commercial operators of large aircraft.
For 1980, only the revenue operations of these operators are reported in
this document, while accidents during non-revenue operations {e.g.,
training, ferrying) will be reported in the Safety Board's annual review
of general aviation accidents.

This review of U.S. air carrier accidents includes those involving
revenue operations of commuter air carriers and on-demand air taxi
operator, since these operators are air carriers in that they must have
FAA air carrier operating certificates. In past years, such accidents
have been summarized in the annual review of general aviation accidents.

Accident data upon which this review is based have been extracted
from the Safety Board's automated Aviation Accident System. It should
be noted that the accident records contained in that system do not
explicitly contain the federal regulation under which each operation was
being conducted at the time an accident occurred. The regulation was
determined from other information contained in the system and in some
cases from a review of the accident docket.

Exposure data (flight hours, miles, and departures) used to compute
accident rates for Part 121 and scheduled Part 135 operations were
obtained from the Civil Aersnautics Board (CAB). Flight hours for non-
scheduled Part 135 operations were estimated from data obtained by the
Federal Aviation Administration {FAA) in its general aviation activity
surveys.

This report is divided into two major sections: 14 CFR 121 accidents,
and 14 CFR 135 accidents. The 14 CFR 135 section is further divided
into two subsections, scheduled and nonscheduled operations. For each
of these three accident categories, three general types of information
are presented. A Summary of Losses gives an overview of accidents,
consequences, and rates for 1980, 1979, and 1978. A Detailed Review
presents tabulations of a number of accident and aircraft parameters for
1980 accidents. An Historical Comparison presents data for 1980 and for
the 5-year period 1975 through 1979.

It should be noted that in many of the tables presented in this
report (such as in Table 4), the number of accidents in a given category
is small, and even a small change in the number of accidents would
result in a significant change in the accident rate. Therefore, caution
snould be exercised in the use of these rates.




14 CFR 121

In 1980, U.S. air carriers were involved in 19 accidents while
operating under 14 CFR 127. Only one of the 19 accidents resulted in

a fatality (a parachutist struck by an air carrier aircraf:).

One air

carrier operating under Part 121 collided with a general aviation

aircraft resulting in only minor damage to, and no injuries aboard the

air carrier aircraft. Both aircraft were on the ground when they

collided.

SUMMARY OF LOSSES

Degree of injury, number of fatalities, and extent of aircraft
damage are presented in Table 1 for 1980 and the two preceding years.
There were fewer accidents in 1980, and substantially fewer fatal

accidents and fatalities than in either of the two prior years.

Table 1 - SUMMARY OF LQOSSES

Accidents 1980 1979 1978
Fatal 1 5 5
Involved Serious Injury 11 9 12
Involved Minor or No Injury 7 15 4

Total 19 29 22

Fatalities
Passenger 0 323 141
Crew 0 28 g
Other Persons r 3 _1o

Total 1 354 160

Aircraft Damaged - No. of 14 CFR 121 Aircraft
Destroyed 2 6 2
Substantial 9 16 8
Minor 2 0 4
None 6 8 _8

Totai 19 30 22

Aircraft Damaged - No. of Other Aircraft
Destroyed 0 1 1
Substantial 1 0 1

Total 1 1 2




.

14 CFR 121 - Summary of Losses

Table 2 presents, for 1980, 1979, and 1978, three measures of
activity under 14 CFR 121 (miles, hours, and departures flown} and

accident rates computed using each.

Except for a small decrease from

1979 in the number of departures flown, activity in 1980 exceeded that

for 1979 and 1978,

This increased activity coupled with decreases in

accidents and fatal accidents resulted in Tower accident rates and
considerably lower fatal accident rates in 1980 when compared to the

two preceding years.

Table 2 - ACCIDENT RATES

1980
Miles Flown (Thousands) 2,924,234
Accident Rates (Per Million Miles Flown)
All Accidents 0.0065
Fatal Accidents 0.0003
Hours Flown 7,067,468

Accident Rates (Per Hundred Thousand Hours Flown)

A1T1 Accidents 0.769
Fatal Accidents 0.014
Departures Flown 5,479,452

0.0099
0.0017

7,038,059

0.412
0.071

5,532,202

Accident Rates (Per Hundred Thousand Departures Flown)

A1l Accidents 0.347

Fatal Accidents 0.018

0.524
0.090

1978
2,678,308

0.0082
0.0019

6,414,096

0.343
0.078

5,164,290

0.426
0.097




14 CFR 121

DETAILED REVIEW

The 1980 accidents which occurred during operations under 14 CFR
121 are described in Table 3. The remainder of this subsection presents

tabulations of the operational factors, losses, environmental conditions,
and causes of these accidents.

Accidents and activity for operations conducted under 14 CFR 121 1in
1980 are shown as a function of type of operation in Table 4. The only
fatal accident occurred on a non-scheduled operation. The accident
rates for all non-scheduled operations are higher than those for all
scheduled operations by factors ranging from 6.7 to 11.3. Within the
category “scheduled operations,” the accident rate per million miles
fiown for all-cargo operations was 4.9 times the rate for combined
passenger/cargo operations.
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14 CFR 121 - Detailed Review

Table 5 is a cross-tabulation of the degree of injury sustained
with the various categories of persons involved in the accidenis, ([t
is worthy of note that only 8.4 percent of passengers aboard aircraft
operating under 14 CFR 121 and involved in an accident, received any
injuries at all. Further, only 1.1 percent of all accident-involved
passengers were serjously injuried. This resulted in a rate of 1
serious passenger injury per 20.6 billion passenger-miles based on the
CAB-published figure of 267.7 billion revenue passenger-miles :‘eported
by certificated air carriers for 1980.

Table 5 - PERSONS BY ROLE AND CEGREE OF INJURY

Degree of Injury

Fatal Serious Minor None Total

Pilot-in-Command 0 1 2 16 19
Co-Pilot 6 0 0 19 19
Flight Engineer/Navigator 0 0 0 12 12
Extra Crew 0 C 1 4 5
Cabin Attendant b 5 6 55 66
Passenger c 13 84 1,058 1,155
Parson Aboard {or From)
Other Aircraft 1 _0 0 1 2
Total 1 19 93 1,165 1,278
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In 1980, the predominant type of Part 121 accident were those
involving turbulence. These accounted for 31.6 percent of all accidents

gnd 41.7 percent of the accidents which resulted in serious or fatal
injuries. Accidents not related to turbulence were distributed over

14 CFR 121 - Detailed Review

eight gereral accident types (see Table 6). Overall, 12 of the 19 accidents

(63.2 percent) resulted in sericus or fatal injuries.

In the one collision

between aircraft (one of which was not operating under 14 CFR 121}, no
one aboard either aircraft was injured.

Table 6 - ACCIDENTS BY TYPE AND DEGREE OF INJURY

Type Of Accident

Airframe Failure In Flight
Airframe Failure On Ground
Collision, Both Aircraft On Ground
Ground-Water Loop-Swerve

Landing Gear Col]apséd
Miscellaneous (Struck Parachutist)
Overshoct

Turbulence

Undershoot

Accidents - Number
- Percent

Degree Of Injury Accidents
Fatal Serious Minor None Number Percent
0 0 1 0 1 5.3
0 1 0 1 2 10.5
0 0 0 1 1 5.3
0 1 0 1 2 10.5
0 2 1 0 3 15.8
1 c 0 0 1 5.3
0 1 0 0 1 5.3
0 5 0 1 6 31.6
4] 1 r 0 3 10.5
1 11 3 4 19

5.3 57.9 15.8 21.1



14 CFR 121 - Detailed Review

In Table 7, aircraft damage is cross tabulated by accident type.
of the total of 19 aircraft, 11 (or 57.9 percent) sustained substantial
damage or were destroyed. Turbulence accidants, the most frequent type
in 1980, resulted in no aircraft damage in five out of six cases.

Table 7 - AIRCRAFT BY ACCIDENT TYPE AND DAMAGL

Ajrcraft Damage Part 121 Aircraft
Type of Accident Destroyed Substantial Minor None Number Percent
Airframe Failure In Flight 0 1 0 0 ] 5.3
Airframe Failure On Giound 0 2 0 0 2 10.5
Collision, Both Aircraft On
Ground 0 C 1 ¢ 1 5.3
Ground-Water Loop-Swerve 0 1 0 1 2 19.5
Landing Gear Coliapsed 0 3 0 C 3 15.8
Miscelianeous (Struck
Parachutist) 0 0 1 0 1 5.3
Overshoot 0 ] 0 C 1 5.3
Turbulence 1 0 0 5 6 3i.6
Undershoot 1 1 g 0 2 10.5
Part 121 Aircraft - Number 2 g 2 6 19
- Percent 10.5 47.4 10.5 31.6

Table 8 is a cross tabulation of the phase of operation in which
the accident occurred and the degree of injury. One-third of the accidents
which resulted in serious or fatal injuries occurred during descent.

Table 8 - AIRCRAFT BY PHASE OF OPERATION AND DEGREE OF INJURY

Degree of Injury Part 121 Aircraft

Phase of Operation Fatal Serious Minor HNone Number Percent
Taxi

To Takeoff 0 2 1 1 4 21.1
Takeoft

Run 0 1 0 0 1 5.3
in Flight

Climb to Cruise e i 0 0 1 5.3

Normal Cruise f 1 1 0 2 10.5

Descent 1 3 0 0 4 21.1
Landing

Final Approach (VFR) 0 ] 1 0 2 10.5

Level-off/Touchdown 0 1 0 1 2 10.5

Ro11 0 1 [ 2 3 15.8
Part 121 Aircraft - Number 1 1 3 4 19

- Percent 5.3 57.9 15.8 21.1
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14 TFR X2 - Derszilad Review

$ix of the 11 zircraft which were destroyed or substantially damaged
ere in the landing phase of flight at the time the accident occurrad

see Talle 95, OF the seven accidents which occurraed during the in-
iigal phase of operation, Tive caused no damage to the ajrcratt, and
aotner resulted in only nindr damege.

&7

Table @ - AIRCRAFT BV HASE OF DPERATICN AND AIRCRAFT DAMAGE

Aircrafy Damage Part 12} Airerafe

v

Texi

Te Takeoff g

Prase of Operatior gestroyed Substamtial Minoc Nome  Numper Percent

143
T
St
A
]
wit
o

Takeoff

Run

In Flight
£lish To Cruize 3 ’ 0 ! 3.3

Wormal Cruise
Descent

oF 0
£33
e

Rt P
bt
£
42

Landing

Final Appraach (VFR)
Level-off/Touchdown

kel

Part 1

IS wd o
L[N R
[

21 Afrgrafe ~ Nuymber 2
- Percent 10,

Wy
v

5 47.4 10

Taple 10 45 2 ¢ross tabulation of accident type with the phase
of operation. All three of the “Landing Gear Collapsec" accidents
occurred during taxi to takeoff. Three of the six turbulence aceidents
seLurred in the descent phase of operation.

= 30 =

.
&
?

1 3 15,3
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14 TFR 121 ~ Detailed Rzvise

AT least eigat of the accidenis coccurred in daylight and VER weather
conditions (see Table 11). For three of the 19 accidents, either the
condition of 1ight or the weather conditions, or both, were not reported.
Six {or 35.7 percent) of the 17 accidents for which weather conditions
were reported occurred in IFR weather,

Table 11 - ACCIDENTS BY CONDITION OF LIGHT AND TYPE OF WEATHER CONDITION

Type of Weather Condition Accidents
Londition of Light YER  IFR  Unk/MR Number Percent
Daylight 8 ) 1 14 73.7
Dusk {Twilight) 1 0 ¢ 1 5.3
Hight {Dark] 1 0 0 1 5.3
Hight {Moonlight-Bright) 1 9 e 1 5.3
Unknown/Not Reported 0 1 1 2 10.8
Accidents = Number 11 & 2 18
= Percent $7.9 3.6 0.5



Eﬁ?!’it agircraft damage as 2 Tunction of the degree of
o in the accident. It must be undersiood that occurrences
th ﬁaﬁage Bﬂd ¢n¢urv no more severs tnan ”n;ﬁar are

hough naB}E 2 h@wa that all af the accaéents in 1%3@

in no airgrafy damage produced serious perspnal injury,

the seven aceidents which produced minor or no injuries
substantizal aircra¥i damage, no inferences can be made

injury- or damage-producing OCCurrences.

(1]
&
ad
i £
sl
4\«3

presents aircraft damage ﬂmly to aircraft operating under

14 °F

14 TFR “i. The one accident in the no-injury, miner damage category
was an on-ground ¢collision in which the non-Part 121 aircraft sustained
substantiail damage.

Table 12 - AIRCRAFT BY DAMAGE AND DEGREE OF INJURY

Degree of Injury Part 121 Aircrait
Alrcrafi Damage Fatal Serigus Minor None Nymber Percent
Lestroyed D 1 e 1 Z 10.5
Substantial ¢ 4 3 2 ) 47,4
Minos 1 0 H 2 10,5
Ngne 0 ) ] ) ] 3.6

Part 121 Adrgreafy
Nugmhey i n 3 4 19
Farcent 5.3 $7.%9  15.8  21.1



1% DFR I - Dertpiled Review

The type of operation in which each aircraft was engaged and the
degree of injury produced by the accident are cross tabulated in Table
13. ©f the 12 accidents which produced serious or fatal injuries. 11
invoived passenger operalisns, 10 of which were scheduled passenger
service.

Tabie 13 - AIRCRAFT BY TYPE OF OPERATION AND DEGREE OF INJURY

Degree of Injury Part 121 Aircraft

Type of Qperation Fatal Serious Minor None Number Percent
Scheduled Domestic

Passenger 0 5 0 0 5 26.3
Scheduled International

Passenger 0 5 1 2 8 42.1
Scheduled

Domestic {argo 0 0 1 1 2 10.5
Non-Schedeled Domestic

Passenger 0 ] 0 0 ] 5.3
Ron-Scheduled Domestic

Cargo 0 ¥ 0 1 ] 5.3
Military Contract

Domestic Largo 1 i) 1 ] 2 10.%
Part 121 Aircraft

- Number 1 i) 3 4 18

~ Percent 5.3 §57.% 15.8  21.1

- 1k =



34 TFR 121 - Decmiled Review

Thirteen of the 1% accidents iavolving aircraft operating under 14
CFR 121 occurred on the airport {see Table 14}. Only one of the six
turbulence accidents occurred on the airport. Four turbulence accidents
occurred more than 5 miles cut. The airport proximity was not reported
for one turbulence accident in 1980.

Table 14 - ACCIDENTS BY TYPE AND PROXIMITY TQ AIRPORT

Proximity tc Airoort Accidents
Type of Accident On Airport Beyond § Miles Unk/NR Number Percent

Airframe Failure In Flight 1 0 0 3 5.3
Airframe Failure On Ground Z 0 0 2 10.5
Collision, Both Aircraft

On Ground 1 G 0 1 £.3
Ground-Mater Loop-Swerve 2 0 0 2 10.5
Landing Gear {ollapsed 3 (E 0 3 15.8
Miscellaneous {Struck

Parachutist) o 1 0 1 5.3
Overshoot 1 4] 0 ] 5.3
Turbulence 1 4 1 & 31.8
Undershoot 2 2 k] 2 10.%
Accidents - .iumber 13 ) 1 19

- Percent 68.4 26.3 5.3

The National Transportation Safety Board investigates aviation
accidents in order to determine their cause or probable cause. In the
course of the investigation and the subsequent analysis of factual data,
the Safety Board also notes accident factors, which are conditions which
existed or events which occurred coincident with the causal condition(s)
or evert{s). Unlike causes, factors may or may not have contributed
significantly to the accident.

Individual causes and factors assigned by the Safety Board are very
specific. Appendix A contains & detailed cause/factor listing for 14
CFR 121 accidents which occurred in 1980. In Table 15, the specific
causes and foctors are grouped into major categories and the numbers of
Part 121 accidents for each broad cause and/or factor are tabulated.
personnel (e.g., maintenance, weather, traffic control) was the most
frequently cited category of causes in accidents and the only category
cited in the one Part 121 fatal accident 4n 1980,

- 15 -
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AISTORICAL COMPARISON

This subsection presents a series of tables which facilitate the
comparison of accidents of aircraft operated under 14 CFR 121 between
1880 and the S-year base period 1975-1979. In those tables in which
statistics are tabylated Tor the entire base period, the valuyes listed
are arithmetic means obtained by dividing the number of occurrences in
the period by five {the number of years in the pericd)l. This forma?
enzbles a more direct comparison between the 1380 statistics and those
for the base peried.

Tzble 16 1ists. for the years 31975 through 1380, the numbers of
accidents, fatal accidents, and fatalities, as well as accident and
fatal accident rates. As shown in Table 16, 211 of these accident
statistics vary substantially from year to year. By any measure in the
table, the year 1980 was the safesi in the 6-year peried. Tais fact is
further illustrated in Figures 1 and 2 in which the accident statistics
are depicted graphically.

Table 16 - ACCIDENTS, FATAL ACCIDENTS, FATALITIES, AND RATES

Fatalities
Fatal Aboard Part
Year  Accidents  Accidents  Total 121 Aircrafy
1975 37 3 124 124
1976 23 2 38 38
1877 24 5 655 398
1978 22 5 160 150
1879 29 8 354 351
1980 15 1 1 0
Accident Rates Per 100,000
Aircraft Hours Flown
Hours

Year Flown Total Fatal
1975 $.771,048 0.64) 0.052
1976 5,963,985 0.388 0.034
1977 6,211,180 0. 386 0.081
1978 6,414,096 0.343 0.078
1979 7,038,059 0.412 g.oN
1980 7,067,468 0. 269 0.014
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14 CFR 123 - Biestorical Comparison

The most prevaient types of accidents fthose which constituted at
least 2 percent of the total in the base period 1975 to 1979) are listed
in Table 17 with the number and percent of accidents af that type in
1983 and the base period. The Tour leading accident types which, when
combined, averaged 13.6 accidents per year in the base period, accounted
for only 7 accidents in 1980. In 1980, the accident types “"Landing Gaar
Collapsed” and “Undershoot™ each had more than twice as many accidents
as their averages for the preceding five years.

Table 17 - MOST PREVALENT TYPES OF ACCIDENTS

1980 1475-1978
Type of Accident No. Pergcent  Mean Percent
Jurbulence 1) 31.6 7.4 27.4
Miscellaneous/Other 1 5.3 2.8 8.6
Engine Failure or Malfunction 0 0.0 2.0 7.4
Collision With Trees, Wires,

Objects 0 0.0 1.6 5.9
Landing Gear Collapsed 3 15.8 1.4 5.2
Qvershoot 1 8.3 1.4 5.2
Fire or Explesion on Ground 0 0.0 1.4 5.2
r51lision Between Aircrafy 1 £.3 1.2 4.4
Ground-water Logp-Swerve 2 10.5 1.0 3.7
rollision with Sround/Water -

Controllied 0 0.0 1.0 3.7
lindershoot z 16.5 0.8 3.0
Collision with Ground/Mater ~

Uncontrolled ¢ 0.0 0.8 2.2
Airframe Failure In Flight 1 5.3 0.8 2.2
Hard Landing 0 0.0 0.6 2.2
tvasive Maneuver ¢ 0.0 0.8 2.2
{A11 Other Types) 2 _i0.5 2.8 _10.4
Total 18 160.0 27.0 100.0

- 20 -



) 14 OFR 121 - Mismtorical Jomparisen

Tanle 18 is similar in structure to Table 17, but contains statistics
enly on fazal accidents. Urlikre all accidents {for which "Turbulence”
accounts for 27.4 percent of the accident types), there is no predominant
type of fatal accident in the base period; this is not unexpected since
the number of fatal accidents is so small.

Table 18 - TYPES OF FATAL ACCIDENTS

1980 1975-1579
Type of Accident No.  Percent Mean Percani
Lollision With Ground/kWater - Controlled 0 0.0 G.6 15.0
Engine Failure or Malfunction g 0.9 0.6 15.0
Miscellaneous/Other 1 100.0 0.4 10.0
Overshoot 0 0.0 0.4 10.0
Collision Beiween Alrgralt it 0.0 0.4 i0.0
Collision With Ground/Water - Uncontrolled it 0.0 0.2 5.0
Collision With Teees, Wire, Objects 0 0.0 0.2 5.0
Landing Gear Collapsed a 0.0 0.2 5.0
Undershoot 0 0.0 0.2 5.0
Airframe Failure on Ground ¢ 2.0 0.2 5.0
tngine Tearaway ¢ 0.0 0.2 5.0
Propeller Failure 0 0.0 0.2 5.8
Rotor Fallure 8  __ 0.0 0.2 5.0
Total 1 100.0 4.0 100.0



14 CFR 121 - Historical Comparison

Tables 19 and 20 present, respectively, the numbers of Part 121
aircraft grouped by their general phase of operation at the time of the
accident. The only phase of operation which had a higher number of
aﬁcidents in 1980 than the average for tiic base period was the "Taxi"
phase,

Table 19 - PHASE OF OPERATION FOR ACCIDENT-INVOLVED 14 CFR 121 AIRCRAFT

1960 1975-1979
Phase of Operation No. Percent Mean Percent
In Flight 7 36.8 10.6 38.7
Landing 7 36.8 7.2 26.3
Takeoff i 5.3 3.6 13.1
Taxi 4 21.1 3.4 12.4
Static 0 0.0 2.4 8.8
Unknown/Not Reported 0 0.0 0.2 G.7
Total 14 CFR 121 Aircraft 19 100.0 27.4 100.0

Table 20 - PHASE OF OPERATION FOR FATAL ACCIDENT-INVOLVED 14 CFR 121 AIRCRAFT

1980 1975-1979
Phase of Operation No. Percent Mean Percent
Landing 0 0.0 1.4 35.0
In Flight 1 100.0 1.0 25.0
Takeoff v 0.0 1.0 25.0
Taxi 0 0.0 0.4 10.0
Static 0 0.0 0.2 5.0
Total 14 CFR 121 Aircraft 1 100.0 4.0 100.0

- 22 -



14 CFR 121 - Bistorical Compsrison

Tables 21 and 22 tabulate the numbers of accidents and fatai accidents,
respectively, for which each of the listed cause/factors were cited in
1980C and in the base period. Only "Landing Gear" and "Airframe" showec
any increase in freauency in 1980 when compared to the 1975-197¢ mean,
and these increases were small.

Teble 21 - BROAD CAUSE/FACTOR ASSIGNMENTS* - ALL ACCIDENTS

1980 1975-1979
Cause/Factor No. Percent Mean Percent
Personnel 8 44 .4 15.2 60.3
Weather 6 33.3 11.8 46.8
Pilot 5 27.8 10.4 41.3
Airport/Airways/Facilities 2 1.1 3.0 11.9
Landing Gear 3 16.7 2.6  10.3
Powerplant 0 0.0 2.0 7.9
Miscellaneous 1 5.6 1.4 5.6
Systems 0 0.0 1.0 4.0
Airframe 1 5.6 0.8 3.2
Instruments/Equipment & Accessories 0 0.0 0.6 2.4
Terrain 0 0.0 0.4 1.6
Rotorcraft 0 0.0 0.2 0.8
Number of Accidents With
- Cause(s) Assigned 18 25.2

* The table presents the number of accidents for whicn each cause/factor
was cited. In the case of collisions between an ai~craft operating
under 14 CFR 121 and another aircraft not operating u.der 14 CFR 121
{one accident in 1980 and a mean of 0.8 accidents per yeor in the Lase
period), causes and factors for the other aircraft and their personnel
are not included in the table. Multiple causes and factors may be
assigned in an accident.

- 23 -



3L UFR 12 - Ristordical Cumpariscn

Table 27 - SROAD CAUSE/FACTOR ASSIGNMENTS* - FATAL ACCIDENTS

1980 1975-137%8

B e

(e

Lause/Factors No. Percent Mean Percent

#ilot ¢ C.0

o

B 70.0

Personael ] 100.0 2.4 60.0
Koather 0.0 1.8 345.0

0.0 0. 15.0

{.0 0.8 15.0

£1

AfrportfAirweys/Facilities
tanding Gear
Powerplant 0.0 0.4 10.0

Systems 0.0 0.4 10.0

Terrain 0.0 0.2 5.0
Airframe 8.0 0.2 5.0

0.0 0.2 5.0

0.0 ¢.0 0.0

Rotorerafr

Instruments/Equipment & Accessories

o O 0 o o o o O O O

Miscellaneous

Nuzber of Accidents With
fausel{s) Assigned 1 4.0

¥5%e iable presents the number oF fata) accidents for which each cause/Tacior
was cited. In the case of celiisions between an airgrafi operating under W
£FR 17! and another 2ircraft adt operating under 14 CFR 121 (none in 1980
and 3 mean of 0.4 per year in the base period), causes and Tagtors for the
other aircraft and their personnel ave not ingluded in the table., Muitiple
causes and factors may be assigned ia 2n atcident,



X4 TFR L2 -~ Bistoericel Compsrison

Table 23 presents hours flown, accidents and rates for the aircraft
models most commonly used in Part 1271 operations. The models listed are
those for which at least one accident occurred in the years 1875 through
i980, and for which at least 30,000 flight hours were reported to CAR by
U.5. certificated route air carriers ipn that &-year period. Also
iisted in Tahle 23 are the numbers of accidents and the corresponding
aecident rates in which the aircraft and the pilot were cited as 3 cause
aor facter in the accident. Aircraft-related factors are those in one of
the five categories: airframe, powerplant, systems, instruments/equipment
and accessories, and rotorcraft. The 13 aircrafi models in Table 23
accounted for 93.56 percent of the hours flown under 14 CFR 121 and 30.9
percent of the aircraft invoived in accidents beiween 1975 and 198C.
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14 CFR 13

Jun

in 1880, U.S. air carriers operating under 14 CFR 135 were involved
in 208 accidents, 53 of which caused fatal injuries. Two accidents
involved collisions between aircraft being cperated under Part 135.
Therefore, the number of Part 135 aircraft invelved in accidents was
218,

SUMMARY OF LOSSES

Table 24 provides a comparisen of the number of accidents and the
resulting losses in 1980 and the two previous years. The remainder of
this section is divided into two parts -- scheduled and nonscheduled
operations ynder 14 CFR 138.

Table 24 - SUMMARY OF LOSSES

Accidents 1980 1979 1378
Fatal 53 45 &8
Involved Serious Injury 18 24 28
Invelved Minor or No Injury 136 143 183

Total 208 212 259
fatalities
Passenger 89 89 133
Crew 49 50 67
Other Persons 2 4 3
Total 140 143 203

Aircraft Damaged - No. of 14 £FR 135 Adrcraft

Destroyed ) &0 60 o4
Substantia)l 145 150 166
Minor ] 1 1
None 4 2 0

Total 210 213 263

Aircraft Damaged - No. of Other Aircraft

Destroved 2 4 0
>ibstantial ] 2 3
Manpr 2 2 g

Total 3 2 3



Thirty-eight accidents occurred during scheduled Part 135 operaticns

in 1980. There were eight fatal accidents among the 38,

occurred between two aircraft conducting scheduled 14 CFR 135 operations.

There were no injuriec s a result of this coliision.

SUMMARY QOF LOSSES

kWhen compared to the two preceding years, 1980 was characterized by
fewer accidents and generally less severe accidents {see Table 25).

A collision

1980, 21.1 percent of the accidents caused fatal injuries, compared to
28.8 percent in 1979 and 23.0 percent in 1978. The percentages of
accident-involved scheduled Part 135 aircraft destroyed were 23.1 for

1580, 38.5 for 1979, and 32.8 for 1978.

Table 25 - SUMMARY OF LOSSES

Accidents 1980 1979 1978
Fatal 8 15 14
Involved Serious Injury 5 8 5
invoived Minor or No Injury 248 28 42

Total 38 52 Bl
fatalities
Passenger 27 50 34
Crew 10 16 14
(ther Persons 2 0 9
Total 37 66 48

Lircraft Damaged - No. of Scheduled

74 CFR 135 Aircratt
Des troved g 20 20
Substantial 27 32 4
Minor 1 0 0
None 2 Y ")

Total 39 52 61

Lircraft Damaged - No. of Other Aircraft

Substantial g 1 1]
Total 0 1 0

In



Scheduled 14 CFR 13% - Summary of Losses

Scheduled 14 CFR 1335 activity {in terms of miles, hours, and
deparzure} is shown in Table 26, along with computed accident rates.
Accident rates and fatal accident rates were lower in 1380 than in
gither 1979 or 1978. A comparison of the 1880 accident rates for
Scheduled 14 CFR 135 operations with those for Scheduled 14 CFR 123
aperations {from Table 4} reveals that the Part 135 rates per mile,
sour, and departure are higher than the Part 121 rates by factors of
37.3, 14.6, and 7.5, respectively.

Table 26 - ACLIDENT RATES

15980 1372 1978
Miles Flewn {Thousands) 152,200 192,493 228,187
Accident Rates {per Million Miles Flown)
A1l Accidents 0.197 0.2781 0.2697
Fatal Accidents £.0410 0.0778 0.0618
Hours Flown 1,175,588 1,189,921 1,302,138

fcrcident Rates {per Hundred Thoudsand Hours Flown

Ail Accidents 3,232 4,445 A.083
Fatal Accidents 0.687 1.282 1.07%
Depariures Flown 1,776,9%% 1,883,70% 1,995,728

Accident Rates (per Hundred Thousand Departures Flown)
A1l Agcidents 2.138 2.767 3.087
Fatal Accidents G.450 0.735 0.70}

DETAILLD REVIEW

The 38 accidents which occurred during scheduled 14 CFR 135 operations
are iisted 9n Teble 27. Thres states account for 42 percent of the
ceidents in this category - Alzska with seven accidents, Texas with
five, and Lalifornie with four.

. 79 -
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Scheduled 14 CFR 135 - Detailed Review

UosA &4 0% JUSPIIDY 4BT]BdOI(

BUTPUET ()-8 TABYN
UDTRDURSTEE 40 S4NTI8J AUTPUY

IBYEA/BUNOLT /A (103 PATTD4USIUR

YBETS Ul - UDTSOT4H] 40 a4ty
UOTIIUNETRY 40 Sun[ley AUTHUT

LAVRN/PUNDSEE FR TIO7 PETTOLIUOIU

Veo14 1p0g tA1IBULH PBEEEI]
UOTFIUNSIEY 40 SINTIRY 2UTEU]
83uI{NGan
BUTpUET] dN-STBaYA
#rrqomagnyg /m (1073
J00YS L BRAURY
8430 /n 1103
1004sIBAD
#IUBTNGEN]
UDTHIUNETEY 40 SINTTEY AUTENT
HOTEIUNSIEY JO BARTEN] BUTHUTF
BIUSINGINE
s#adL /B 1100
UOTRAOUNSTIRY 40 MUNTTIRF SUTEUT
SAOAURTISISTH
PAINALeY JEAN BUTPUET]
s834] /0 L10]
IROT Y 1pRG F413BULH PREERIQ
UGT4TIURS{EM 40 B4NTTIRY AUTEUT
PURDIY UD - UOTBOT4RT 40 S43 4
PUNOGE U ~ LUGTSOTIHTY 40 414
BALING-S00T J RV ER-DUNDLD
UOTIDURGIER 40 DUNTIR] SUIBUT
Haeg 414 /m 1107
UDTHIUNSTAN 40 IN[I8J dUsFrul
4ayip /n 1103
FUBINqany
DASJETIO] 4080 BUTPUERT

L L3 * ¥
pPUNGAD U -~ 30419 mg 110)
UOTIIUNSINN 4G aNLIR] FUTEYY
BUIpURT dN-3133Y4R

JUAPIIDY JO B4R}

1y 183%4
F0UTH
SUON

(Z) 18384
(%) ("e4
AOTY
MIOH

FUOH
SNETLaG
sSnoTLag
auol

BUON

BUDH

Juay

FUON

(€ 1%30 4
BUOR

(8) t¥yey
(1) 1®y¥4
snaviag
(E1) 19ye]
SO
AUON
FOUEN
AYOH
BYOM
AOWTH
auoy
ARON

{4y 1oy
SNOTLEG
SO
FUO0N

t LU FY 3
AUON

auoy
sNoYLAS
FuON

AARFUT
0
animEY

Y. TP V3
1.9%4n8
1.18%ang
£, 41544
P,Eysn
1.4%9ng
1.38ang
1,3%an8
1,159n8

UK
1.45808
1.454n5
1.394n8
1.45ang
1.139n§
p,d3%ag
1.3%an§
p,435810
P,41590
1.1%90§
P, 43534
1.35an8
1.3%9n5
1.35ans
1,4%ang
1.1540§
13598
[1.45Qn5
1.38qng
£, 41884
P, 43500
1.15qn5
1.136n§

aUoR
1,394n5
1,15Gn§
T %GNG
PR T
135908

b

YT

SYIETIL

13082 4p803 Diay
FLLYS UEBUTIEBAG
IL~-Wd 4adE4

LOT WUBSI]

IL~¥d 234E,

£0G7 ®MNSSE]

F-3H0 PURL|Iarysg
If-¥d 42414

£0T %1533)

FLOE FTUSSE)

IT-¥d 20414

rAdL FEEL LR

DIZUS UBEUIJSPInNG
HIZ-0 ureEnIg
£{-¥4 J041 g

If-Yd4 49434

IL~-%d 48414

SO¥ RUSSE)

ADBS JBNO] DIEY
LOT RUNRAD

ILITL UERUTSNING
0L-E08 044 Y045
0% SUR3a)

IE~¥d 18434

561 yassg

£0Z EUSSE)

£L~0 URBYNIH
L8254 Udaeg

IZ-0D YRSANIp
iE~¥d 43454

L0F PUTSED)

-4 ARG

813 4daag

LRE Veisy-DIOY
T-0HG purijiavieg
¥Ii-HG BURLTEARYEG
=30 sEiENOq
IL~¥4 4341y

44 YIeag

SRBUFSIRY
ABFEISIRS

oOF ¥

.7 ¥ 5
LBBUSSSES
ST ITLEY
SAFUNSEEY

okse]
Fr 21T 132 3
SEFUBSIR L
ARFURTECS
FRFUARRTY
TIUTIES M
FETITIELT P
ARPUSRIRG
ARBURSEEY

T¥E L
ABFUREITY

o1y
ARBUARSE
ABEURERE Y
FETITTEY Y
FPEITTIEY

aFEIn)

9F 49D
FETTTIEE I
FTITTTESE 2

osae)
ASUSLREY
$PBUBSSES

o¥se)
FY T 17T 13 T

OF iR
ARFUTLNCY
FYYUTIS R
JRRURLER G
JRESREERG
FETITTAYY )
FABURENE

FIRL 31393331V

BINITISSTT 3T ¢ GTINAINO8 - &T #1qQr)

GBI B0
FLE LY

AR+ {TaNED
FY AR E AL LT |
wifpue IR
I4ERY 40y JAepal
OIIXENSRUBIIPIEY
NY P E20TART
EjeRfi#d #Y1MITH
ANsuyRranpeg
MRS qURGHLE 4
YOI TIUES 4 GES
L AR RL AL
NAridauRg
KIVHDBETIN
P SR LLE LS |
FIIpAC Y IEY
vdeRiysTape |y
DAL ueridy
ZYTURERENg
U RRTETS R T g
RUeRRL] 28DV
FHEARTIEN
yasumoyusiye
ATHROARR
Xiswrion Yoy
WirepLdpy 28p8]
HREYYDBIAN
FAYRIDI]NYE
AQtERENY
Ryaniaey
EJAUDYENGK
%AW S NBUNIH KINGE
insyenu
e LA AL LS 11
yitangneg
ELeIS Mre(ye]
* L] L]
Wdtuenr ye
FACKINID Y
1K #9047 ¥

UETAEIRY

pEFLY
E T
IE/01
gir0l
DEs &
LY
1244
Blsék
T P
to/é
YA
ECsn
¥l
ILFR
QL8
LIsie
$0reL
LY
Lo E
ais¥
Tisw
itos9
Bi/S
L%
¥4
CRTR
£94n
LRsw
PL/E
LY %
0Ly
alrl
ATSE
RO/
£8FT

L]
Best
BLsY
é1sy

3.



Scheduled 14 CFR 135 - Detailed Review

Table 28 presents accidents, activity, and rates for scheduled

Part 135 operations.

As was the case for scheduled Part 121 operations,

all-cargo operations had significantly higher accident rates than did

combined passenger/cargo operations.

Table 28 - ACCIDENTS AND RATES BY TYPE OF OPERATION

Accidents
Fatal Accidents

Aircraft Miles Flown {Thousands)
ARircraft Hours Flown
Departures Flown

Accident Rates

Per Million Miles Flown
Per Hundred Thousand Hours Flown
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

Passenger/ ANl
Cargo Cargo
28 10
6 2
175,412 16,788
1,061,899 113,689
1,662,849 114,150
0.15% 0.5957
2.637 8.796
1.684 8.760
D.0342 0.1191
D.565 1.759
0.361 1.752

Al

38
8

192,200

1,175,588
1,776,998

0.1877
3.232
2,138

0.0416
0.681
0.450



Scheduled 14 CFR 135 - Derailed Review

Of the 240 persons involved in accidents during scheduled operations
under Part 135, 31 {or 21.3 percent) sustained fatal or serious injury
{see Table 29)}. Revenue passengers fared only slightly better with 14.2
percent fatally injured and 4.4 percent seriously injured. Commuter air
carriers reported to CAB a totel of 1.235 billion revenue passenger
miles in 1980. The resulting rate, 1 serious or fatal passenger injury
per 35.3 million passenger miles is approximately 583 times the 1580
rate for passenger operations conducted under 14 CFR 12].

Tablie 29 - PERSONS BY ROLE AND DEGREE OF INJURY

Degree of Injury

Fatal Serious Minor None Total

Pilot-in-Command 6 ) 1 27 39
fo-Pilot 2 0 0 i 13
Extra Crew 2 0 0 0 4
Cabin Attendant 0 1 1 1 3
Passenger : 27 8 20 126 181

Person on Ground

<

-~
|l
(%]
)

Total 14 22 167 240
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Table 30 lists the types of accidents and their resulting degrea of
injury. Engine fajlure or malfunction accidents represent 26.3 percent
of the total and 37.5 percent of the fatal accidents. Nearly half of
all accidents resulted in no personal injury.

Table 30 - ACCIDENTS BY TYPE AND DEGREE uUF INJURY

Degree of Injury Accidents
Type of Accident Fatal Serious Minor None Number  Percent
Collision, Both Aircraft on Ground 0 0 G 1 1 2.6
Collision with Ground/Water -

Uncontrolled 1 ¥ 0 1 Z £.3
Collision with Objects 0 1 3 £ 15.8
Dragged Wingtip, Pod, or Float 0 0 C 2 2 5.3
Engine Failure or Malfunction 3 Z 2 3 10 26.3
Fire in Flight 1 0 0 0 1 2.6
Fire on Ground 0 G 1 1 2 5.3
Ground-Water Loop-Swerve 0 0 0 1 ] 2.6
Landing Gear {ollapsed G 0 0 i 1 2.6
Landing Gear Retracted 0 0 0 1 1 2.8
Miscellaneous/Other 0 0 1 0 1 2.6
Qvershoot ¢ 0 0 1 1 2.6
Propeller/Rotor Accident to Person 1 0 0 0 1 2.6
Turbulence 2 2 0 0 4 10.5
Undershoot 0 0 G ] 1 2.6
wheels-up Landing 0 g 1 2 3 7.8

Accidents - Number 8 6 3 18 38

- Percent 21.1 15.8 15,8 47.4
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ihe number of scheduled Part 135 aircraft involved in accidents are
tabulated oy type of accident and extent of damage in Table 31. In 1880,
3t of the 39 accident-involved aircraft {82.3 percent) sustained at least
substantiai darage. Four of the 10 engine failure or malfunction accidents
resulted in de. cruction of the aircraft, while the remaining 6 caused
substantiai damage.

Table 31 - AIRCRAFT BY ACCIDENT TYPE AND DAMAGE

Scheduled Part

Alrcraft Damage 135 Aircraft
Type of Accident Destroyed Substantial Minor None  Number Percent
Collision, Both Aircraft on Ground 0 2 0 0 2 5.1
{ollision with Ground/Water -

Uncontrolled 1 1 0 0 ¢ 5.1
Collision witn Objects ] 5 0 0 & 15.4
Dragged Wingtip, Pod, or Float 0 2 0 0 2 5.1
Engine Failure or Malfuaction 4 ) 0 0 10 25.6
Fire in Flight 1 ﬁ 0 0 1 2.6
Fire on Ground 0 2 0 0 k4 5.1
Sround-Water Loop-Swerve 0 i 0 0 1 2.6
Landing Gear (ollapsed 0 ] 8 0 1 2.8
Landing Gear Retracted 0 3 0 D 1 2.8
Miscellaneous/Other 0 ] 0 0 1 2.6
Overshoot G 1 0 0 1 2.6
Propeller/Rotor Accident to Person 0 0 ] 0 1 2.6
Turbulence 2 0 0 2 4 10.3
Undershost 0 1 0 Y 1 2.6
sheels-up Landing ¥) 3 (] il 7.7

Scheduled Part 135 Airgraft
- Number 9 27 1 4 38
- Percent 23.7 68.2 2.6 8.1

- 34 -
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anie 32 izbulates accident-invplved aircraf:!
operation in which the accident occurred and the
fT in The initial ¢iimd phase accounted for Z
total and for 28.6 percent of the aircrafi involved 1
resuited in sericus or fatal injury. Scheduled Part

ent of the
dents which
ircraft involved
4 percent of
the teotal, but none of these accidents produced more than minor injury.

Table 32 - AJRCRAFT BY PHASE OF QPERATION AND DEGREL OF INJURY

Scheduleg Part

Degree of Injury 138 Aircraft
Phase of Operation Fatal Serious Miner None  Number Percent
static
idling Engine(s) 1 0 0 1 2 3.1
Parked, Engine Not Operating o E 0 1 2.6
Taxi
To Takeoff - Fixed Wing (€ 0 0 4 4 10,3
From Landing - Fixed ding Q 0 ¢ 2 2 5.1
Other - Fixed Wing 0 0 o i 1 2.6
To Takeeff - Groynd Taxi -
Rotorcrafy Q Q €] i 1 2.¢
Takeoff
Run 2 it 1 1 2.8
Initizl Climb 2 2 K i 8 20.5
Abort G 0 ¢ i 7.6
in Flignt
Normal Cruise i 0 0 4 3 7.7
Descent . {0 i 6 4] 1 2.6
Uncontrolled Descent 1 b G 0 1 i
Other E 6 0 ¢ 1 Z.¢
Landing )
Traffic Patters - Lircling {VFR) Y ] 0 0 ] Z.6
Final Approach {VFR) ] 0 i 1 2 5.1
Final Approach - From FAF {JFR) 1 U 0 0 1 2.6
Level Jff/Touchdown D 0 2 4 & 15.4
Roll D 0 0 1 1 2.6
Go-around - Aborted {VPR) ¢l 1 j¢] L 1 2.6
Scheduled Part 135 Airorafy
- Humber g 6 6 18 39
- Percenrt 20.5 15.4 5.4 48.7
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Scheduled Part 135 aircraft involved in accidents during initial
c¢limb accounted for 33.3 percent of the aircraft destroyed (see Table
33). In the one collision accident between aircraft, both were taxiing,
one to takeoff and the other from landing. Both aircraft received
substantial damage.

Table 33 - AIRCRAFT BY PHASE OF OPERATION AND DAMAGE

Scheduled Part

Aircraft Damage 135 Aircraft
Phase of Operation Destroyed Substantial Minor None Number Percent
Static
1d1ing Engine(s) 0 1 1 0 2 5.1
Parked, Engine Not Operating 0 1 0 0 1 2.6
Taxi
To Takeoff - Fixed Wing 0 4 0 0 4 10.3
From Landing - Fixed Wing 0 2 0 G 2 5.1
Other - Fixed Wing 0 1 0 0 1 2.6
To Takeoff - Ground Taxi -
Rotorcraft ] 1 0 0 1 2.6
Takeoff
Run _ 0 1 0 0 1 2.6
Initial Climb 3 5 0 0 8 20.5
Abort 0 1 0 0 1 2.6
In Flight
Normai Cruise 1 2 0 0 3 7.7
Descent - 0 0 0 1 1 2.6
Uncontrolled Descent 1 0 0 0 1 2.6
Other 1 0 0 0 1 2.6
Landing
Traffic Pattern - Circling (VFR) 0 0 0 1 1 2.6
Final Approach {VFR) 1 1 0 0 2 5.1
Final Approach - From FAF (IFR) 1 4] 0 0 1 2.6
Level Off/Touchdown 0 6 0 0 6 15.4
Roll 0 1 0 0 1 2.6
Go-around - Aborted (VFR) 1 0 0 0 il 2.6
Scheduled Part 135 Aircraft
- Humber 9 27 1 2 39
- Percent 23.1 69.2 2.6 5.1

- 36 -
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Table 34 tabulates accident-involved aircraft by type of accident
and the phase of operativi in which it occurred. All 10 of the engine
faiiure or malfunction accidents resulted in subsequent accidents, 8 of
which occurred during a landing operation following the engine failure or
malfunction. Seven of the 10 aircraft were twin-engined, while 3 were
single engine aircraft.

Table 34 - AIRCRAFT BY TYPE OF ACCIDENT AND PHACE OF UPERATICN

Scheduled Part

Phase of Cperation 132 Aircratt
Type of Accident Static Taxi Takeoff In Flight Landing Number Percent
Collision, Both Airc aft

on Ground 0 2 0 0 0 2 5.1
Coliision with Ground/Water -

Uncontrolled 0 0 1 1 0 2 5.1
Collision with Objects 0 3 2 0 1 6 15.4
Dragged Wingtip, Pod, or Float 0 0 0 0 2 2 5.1
Engine Failure or Malfunction 0 0 7 3 0 10 25.6
Fire in Flight 0 0 0 i 0 1 2.6
Firz on Ground 1 0 0 0 1 2 5.1
Ground-Water Loop-Swerve 0 ) C 0 4] 1 2.6
Landing Gear Collapsed 0 1 0 0 G 1 2.6
Landing Gear Retracted 0 1 ¢ 0 0 ] 2.6
Miscellaneous/Other 1 0 G 0 0 1 2.6
Overshoot 0 0 0 0 1 1 2.6
Propeller/Rotor Accident

to Person 1 0 0 0 0 1 2.6
Turbulence 0 0 0 1 3 4 10.3
Undershoot 0 0 0 0 1 1 2.6
Wheels~-up Landing 0 4] 0 0 3 3 7.7

Scheduied Part 135 Aircraft

- Number 3 8 10 6 12 38
- Percent 7.7 20.5 25.6 15.4 30.8

- 37 -



Cverall, 76.3 percent of the accidents ocgurred in VPR weather.
Of these, 72.4 percenti were in daylight. One accident, a coilision
with a dirt bank during an aborted landing atiempt, occurred in weatlher
conditions below minimums for the alrport. Table 35 cross-tabulates
accidents by light and weather conditions.

Table 35 - ACCIDENTS BY CONDITION OF LIGHT AND TYPE OF WEATHER CONDITION

Type of Weather Condition Accidents
Condition of Light ¥YFR  IFR  Below Minimums Number  Percent
Dawn & 2 0 2 5.3
Daylight 21 2 1 24 £3.2
Dusk {Twilight) 2 L] ) z 5.3
Night {Dark) & 4 4] 10 26.3
Accidents - Humber 29 8 1 38
- Percent  76.3 2L.1 2.8
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The number of accident-involved aircraft are presented in Tabie 30
by extent of damage to the aircraft and degree of injury for the accident.
The table shows a high correspondence between degree of injury and extent
of damege only for the most severe conseguences -- seven fatal accidents
out of nine in which the aircraft was destroyed, and seven accidents in
which the aircraft was destroved among the sight fatal accidents. The
Tatal accident which produced only minor aircraft damage occurred when
2 passenger walked into a propeller. Twenty-five of the 27 accidents
{82.6 percent} wnich substantizlly damaged the aircraft resulted in mincr
or no personal injury.

Table 36 - AIRCRAFY BY DAMAGE AND DEGREE OF INJURY

Scheduled Part

Degrae of Injury 135 Alreraft

Alrcraft Damage Fazal Serious Minor MNone  Number Percent
destroyed 7 2 0 & ] 23.1
Substantial 0 2 6 19 27 6%.2
Minor 1 0 N D 1 2.6
None e 2 8§ 8L 2 5.1
Scheduled Part 135 Aircrafy

- Number 8 8 6 13 39

» Pergent 0.5 5.4 15,4 48.7



R LS IO

5 netailed Review
naguled 1+ C 1735 - Detailed hevos
Soheduled 4= CFR 133 3

¥

zhle 37 is a tabulation of acciden.-involved scheduled 15 UFR

13% gircrafi by the tvpe of cperaticn in which they were invoived and
the degree of injury for the accident. Passenger Opefat3ﬂﬂh accpunted
for 744 sercent of all accidents and 73.0 percent of fatal accidenis.
Table 37 - AIRCRAFT BY TYPE QF CPERATION AND DEGREE OF INJURY
Scheduled Part

Degree of Injury 135 Aircratft
Type of fperation fatal Serious Minor Nome  Number Percent
Domestic Passtnge™ 5 8 5 13 28 71.8
inters-iyonal Passenger i i 0 B ] 2.6
Drmestic Largo 2 1 1 & 18 25.8

“chodyled Part 133 Alrcrafe
- Bumber ] ) £ 1% 3%
- Percent 20.% 15.4 18,8 48,7
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Twenty-five of the afrcraft {or 83.1 percent) were on the airport
or seaplane base when involved in an accident {see Table 38)., No flight
nlan was Filed for 15.4 percant of the accident-involved aircrafl

-

H
-

Table 38 AIRCRAFT BY PROXIMITY TQ AIRPORT AND FLIGHT PLAN

Scheduled Part

pYAY

Flight Plan 135 Aircraft
Proximity to Airport None ¥FR IFR  Other Number  Percent
On Airport 5 4 14 0 23 59.0
On Seaplane Base 0 g 0 2 2 5.1
In Traffic Pattern 0 ¢ ] n 1 2.6
Miles from Airport

Within 1/4 0 i 1 i 3 7.7
1+ to 2 0 2 i € 3 7.7
2+ 1o 3 ¢ o 3 e 3 7.7
Beyond 3 1 g 3 8 4 10,3
Scheduled Part 135 Aircraft
-~ Number ] 7 23 3 38
- Percent 15.4 17.9 359.0 7.7

The most frequently cited causes among scheduled Part 130 agoidents
were the pilot {25 accidents) and personnel {11 accidents). {See Table
39). Although weather was 3 cause in only twd accidents, it was 3
factor in 13 other accideuts. A detailed cause/factor 1isting i3 included
as Appendix B.
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Accidenis, Tata
§:5ﬁ are tabulated in Table 50 and graphed in Figures

78]

chedulad 1o CFR L

lities and accideat rates for Ihe years ‘3”3 through

and 4.

In terms

of fatalities resylting from accidents in scheduled Part 133 pperations,

1980

year fTor the Q!"ECE@Q]?}Q five years.

oresented in Table 40 poriray the year 1980 in

tne lowest number of fatral ac c:den

accidents overall among the ©

years.

was only s%’gag:v hetter than the average of 40.2 fatalities per
However, all of the other statistics
a more positive ?:th -

and the aeconﬂ ]awext number of

fatal accident rate are alse the lowest in the &-year period.

Year

1975
1%78
1977
§97%
1075
198%

Year

R

24

1575
1876
1977
1978
1979

§ 980

Table 40 - ACCIDENTS,

FATAL ACCIDENTS,

nctn the accident rate and the

FATALITIES, AND RATES

Fatal
Accidents Accidents
48 12
35 9
44 9
81 14
52 13
32 8

rgurs Flown

936,312
963,256
1,150,250
1,302,136
1,169,921
1. 175,588

Favalitles

Total

28

L=

27

&
£

43
6o
37

Ahpard Scheduled
Part 135 Aircraft

26
23
32
a8
86

-4

Accident Rate per 100,000
fivcraft Hours Flown

lgtal

5.128
3,626
3.82%
4.685
4,443
3.232
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Scheduled 14 CFR 135 - Ristovical Compariscon

Tables 471 and 42 list the types and the mean numbers of accidents
and fatal acridents, respectively, which account for 2 percent or more
of the accidents {or fatal accidents) in the 5 years between 1575 and
1979, as well as the numbers of such accidents in 1980. Engine failure
or malfunction, the leading type of accident and fatal accident, shows
littie deviation in frequency for 1980. Three types of accidents showed
substantially decreased frequency of occurrence - ground-water loop-
swerve, controlied collision with ground or water, and stall. There
were three wheels up landings in 1980 compared to a mean of 1.6 for the
base period. Turbulence accidents {grouped under “All 0Other Types")
accounted for 10.3 percent ot all scheduled Part 135 accidents. There
vwere two fTatal turbulence accidents in 1980. There had been only one 1in
the 5 prior years.

Table 41 - MOST PREVALENT TYPES OF ACCIDENTS

1980 1975-187%
Type of Accident No. Percent Mean Percent
Engine Failure or Malfunction 10 26.3 11.&  24.2
Coliision with Trees, Wires, Objecis & 15.8 7.0 14.6
Ground-Water Loop-Swerve H 2.6 5.2 10.8
Coliision with Ground/Water -

Controlled 0 0.0 3.4 7.3
Stal” 0 0.0 2.5 5.4
Landing Gear Coliapsed ] 2.6 1.6 3.3
Lanciny Gear Retracted 1 2.6 1.8 3.3
Whesis~up Landing 3 7.9 1.8 3.3
Fire or Explosion in Flight 1 2.5 1.4 2.9
Hard Landing 0 0.0 1.4 2.8
{ollision with Ground/Water -

Uncontrolled 2 5.3 1.2 2.5
{vershtot 1 2.6 1.2 2.5
{ollision Between Aircraft 1 2.6 1.2 2.5
Undershoot 1 2.5 1.2 2.5
{A11 Other Types) 19 _26.3 5.8 _le.1

Total 38 100.0 48.0 100.0

- 45 -
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Table 42 - M(OST PREVALENT TYPES OF FATAL ACCIDENTS

1880 1875-15879
Type of Accident No. Percent Mean Percent
Engine Failure or Malfunction 3 37.5 3.4 28.8
Collision with Ground/Water -

Controlled 0 0.0 2.9 22.0
Collision with Trees, Wires,

Dbjects 0 0.0 1.4 11.9
Stall 0 0.0 1.2 10.2
Collision with Ground/Water -

Uncontrolied 1 12.5 1.0 8.5
Airframe Failure in Flight (¢ 0.0 0.4 3.4
Lollision Between Aircraft 0 ¢.0 0.4 3.4
Fire or Explasion in Flight 1 12.5 0.4 3.4
Missing Alrcraft G 0.0 0.4 3.4
(A11 Other Types) 3 37.5 0.5 5.1

Total g 100.0 11.8  100.0

- {47 =



‘n2 phasas of cperation for accident-involved and fatal aced
nvoived scheduied Part 135 aire afﬁ ara given in Tables 43 and 24,
re numbers ¢of acgidents accarr1ng during taxi and static coperations
increased, while landing and in-Tlight phase accidents decreased
substantiaily Trom the base periodl
Table 43 - PHASE OF QPEIRATION FOR ! tCID£N4~1hﬁCi 'ED
STHEDULED 14 TFR 135 AIRCRART
i880 1875-15878

Paese of Operatien %o,  Parcent Mean Percent
Larding 12 30.8 18.2  37.8
ir Flight & 15.4 2.0 23.%
Takeotf it 25.8 1.8 231
Taxi 8 720.5 5.8 12.0
Statig 3 7.7 0. 1.2

Total Scneduled Part 3z 0.0 48.2 1086.0

135 Airgrafy

Table 44 - PHASE OF OPERATION FOR FATAL ACCIDENT-IAVOLVED

SUHEDULED 14 CFR 135 AJRCHATY

1380
“rase 57 {peraticn Ng, Pergent
in Flight 3 37.5
Landing 2 5.0
Tanenff 2 250
Taxi 0 0.0
Static 128

o

Tetal Scheduied Part
135 Adrorafs

100.0

197515379

Hpan Percent
6.0 80.8
3.4 28,8
2.4 20.3
0.0 0.0

0.9 .09

1.8 190.0
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The piiot was cited most Treguently &s a cause or Tactor in 1830
ang in the base pericd in scheduled 14 CFR 135 aircraft accidents. The
percentage of accidents in which the pilot was cited was approximaisly
the same in both pericds {see Table 45). The cause/Tactor categories
"systems” and “miscellianesus” showed the largest relative ingreasas.

Table 45 - BROAD CAUSE/FACTOR ASSIGNMENTS® - ALL ACCIDENTS

1980 1§75-1978

Cause/Factor No. Percent Mean Percent
Pilpt 25 &5.8 31.8 67,1
Weather 15 3.8 3.4 28.3
Personael i 3.2 2.6 28.%
Powerplant 18.4 0.2 21.5

10.% 8.8 18.1
13.2 5.8 12.%
;ag ’335 9:?

Airport/Airways/Facilities
Terrain

{anging Gear

Systems 7.8 1.8 3.8
Undeternined 2.0 1.6 3.4
Miscellaneous 10.5 1.6 3.4

il
+*
&,

Q-Q 2;8
0.0 0 0.9
0.0 0 0.9

Al rframe

Instruments/Equipment & Accessories

Ce SR e SR v SR < S o S 7 T - DT DT S B P

Razorcrafi

Number of Accidents with _
Causes(s) Assigned 38 47,4

¥ The table presents the nurber of 2ccidents for which each rause/factor
w2s cited, [n the cose of collisions between schodiied Part 135 afe-
crafy and other sircraft {none 4n 1980 and 2 mean of 1.0 acuidenys
per year in the base period), causes and factors for the other airgrafi
and their personnel are not included 4n the table., Multiple causes and
factars Mmay be assigned ia an acgident.



Scheduled 14 CFR 135 - Historical Comparison

Among fatal accidents, the three most frequently cited cause/factors,
pilot, weather, and personnel, were cited in fewer accidents than average
for the preceding 5 years (see Table 46). For all three of these cate-
gories, however, the percentage of fatal accidents was higher than in
the base period.

Table 46 - BROAD CAUSE/FACTOR ASSICNMENTS* - FATAL ACCIDENTS

1980 1975-1979
Cause/Factor No. Percent Mean Percent

Pilot 7 87.5 9.2 79.3
Heather 4 50.0 4.8 41.4
Personnef 3 37.5 3.2 27.6
Powerplant 3 37.5 2.6 22.4
Terrain 0 0.0 2.0 17.2
Undetermined 0 0.0 1.2 10.3
Systems 1 12.5 .8 6.9
Airframe 0 0.0 .2 1.7
Airport/Airways/Facilities 0 0.0 .2 1.7
Landing Gear 0 .0 0 0.0
Instruments/Equipment &

Accessories 0 0.0 0 0.0
Rotorcraft 0 0.0 0 0.0
Miscellaneous 3 37.5 0 0.0
Number of Accidents with

Causes(s) Assigned 8 11.6

* The table presents the number of fatal accidents for which each cause/
factor was cited. In the case of collisions between scheduled Part 135
aircraft and other aircraft (none in 1980 and a mean of 0.4 fatal accidents
per year in the base period), causes and Tactors for the other aircraft
and their personnel are not included in the uable. Multiple causes
and factors may be assigned in an accident.

~ 50 -



NONSCHEDULED 14 CFR 135

There were 170 accidents involving aircraft operating nonscheduled
flights under 14 CFR 135 in 1980. Forty-five of those, including a
midair collision between two nonscheduied Part 135 aircraft, were fatal
accidents.

SUMMARY OF LOGRSES

Table 47 presents, for the years 1978, 1979, and 1980, statistics which
describe the number and severity of accidents during nonscheduled operations
under 14 CFR 135. The numbers of accidents, fatal accidents, fatalities,
?gd aircraft destroyed were lower in 1980 than in 1978, but higher than in

79.

Table 47 - SUMMARY OF LOSSES

Accidents 1980 1979 1978
Fatal 45 30 54
Involved Serious Injury 13 16 23
Involved Minor or No Injury 112 14 121

Total 170 160 198

Fatalities
Passenger 62 39 99
Crew 30 34 53
Other Persons 2 4 3

Total 103 77 155

Aircraft Damaged - No. of Nonscheduled
14 CFR 135 Aircraft

Destroyed 51 40 74
Substantial 118 118 125
Minor 0 i 1
None 2 2 0

Total 171 161 200

Aircraft Damaged - No. of Other Ajrcraft

Destroyed 2 2 0
Substantial 1 1 3
Minor 0 Z 4]

Total 3 5 3

~ 51 -
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L Lonsas

Uniike the certificated route air carriers and the commuter airlines,
pperators providing on-demand air taxj service {under Part 135} are not
reguired o report miies, hours, and departures te CAB. In order tp develop
accident rates, flight hours were estimated from data collected by FAA in
?ts-ﬁeaera? Aviation Activity Surveys. Table 48 presenis estimated flight
nours and &€C§5€Q{ rates for nonscheduled operations under 3& CFR 135 for
:§8$ and the twe preceding years. Since activity over the years remained
essentially kaﬂstant {less than 4 percent deviation between any ¢ years),
the gccident rates given in Table 48 mirrur very closely the variations
in numher of accidents.

Table ~3 - ACCIDENT RATES

1880 1673 1978
Hours Flown 3,617,724 3,684,321 3,585,753

Accident Rates (per Hundred Thousand hours Flown)

AY1 Accidents 4.69% 4,343 5.584
Fatal Accidents 1,244 0.814 1.523

DETAILED REVIEW

Table 49 1ists the accidents which occurred in 1980 during nonscheduled
14 CFR 135 pperations. Alaska, with 34.1 percent of the accidents, and
Louisiana with 11,2 percent, were the most frequent accident Jocatiuns,
Alaska and Louisiana were each the site of eight fatal accidents (for
a combined total of 35.6 percent) which accounted for 54 {or 52.4 percent)
of the fatalities in 1980.
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¥onscheduled 14 CFR 135 -~ Detsiled Beview

In Table 50, all persons aboard or otherwise associated with
accident-invoived nonscheduled Part 135 aircraft are cross-tabulated by
their role in the accident and the degree of injury sustained. Overall,
the distribution of degree of injury is comparable to, but shifted
slightly toward, more severe injury than the distribution for persons
involved in scheduled Part 135 accidents. The percentages of persons
fatally injured are 17.8 (nonscheduled) and 15.4 (scheduled), while
seriously injured persons accounted for 7.4 percent (nonscheduled) and
5.8 percent {scheduled) of all persons involved.

Table 50 - PERSONS BY ROLE AND DEGREE OF INJURY

Degree of Injury

Fatal Serious Minor None Total

Pilot-in-Command 34 16 18 103 \¥a
Co~Pilot 2 0 ] 9 12
Extra Crew 1 0 0 1 2
Cabin Attendant 2 0 1 0 3
Passenger 62 25 40 260 387
Person Aboard Other Aircraft 2 0 0 1 3
Person on Ground _0 2 0 o _2

Total 103 43 60 374 580

- 57 -




Nonscheduled 14 CFR 135 - Detailed Review

More than two-thirds of the accidents in 1980 were of one of five
tyres -- engine failure or malfunction, collisicns with objects, con-
trolled collision with ground or water, ground-water Toop-swerve, Or
hard tanding (see Tadble 51). Among these five predominant accident
types,.only controlled collision with ground or water and collisions
with objects had higher percentages of accidents producing fatal injuries
(63.2 percent and 32.0 percent, respectively) than did all accident
types together (26.5 percent}).

Table 51 ACCIDENTS BY TYPE AND DEGREE OF INJURY

Degree of Injury Accidents
Type of Accident ratal Serious Minor None Number Percent
Airframe Failure in Flight 2 0 ¥ 1 3 1.8
Coliision, Both Aircraft in Flight 3 0 0 0 3 1.8
Collision, Both Aircraft on Ground 0 0 0 1 1 0.6
Collision with Ground/Water -

Controlled 12 1 2 4 19 11.2
Collision with Ground/Water -

Uncontrolied 5 0 0 0 5 2.2
Collision with Objects 8 2 1 14 25 14.7
Engine Failure or Malfunction 7 3 10 22 42 24.7
Engine Tearaway 0 1 0 0 1 0.6
Ground-Water Loop-Swerve 0 G 0 17 17 10.0
Hard Landing 0 Va 3 8 13 7.6
Landing Gear Collapsed 0 0 0 5 5 2.9
Landing Gear Retracted 0 0 0 3 3 1.8
Lightning Strike 0 0 0 1 1 0.6
Main Rotor Failure 0 0 0 2 2 1.2
Nose Over/Down 0 0 0 3 3 1.8
Overshoot 0 0 2 2 4 2.4
Propeller/Rotor Accident to Person 2 1 0 0 3 1.8
Ro1l Qver 1 0 2 1 4 2.4
Stall 4 2 0 0 6 3.5
Stall - Mush 0 1 2 1 4 2.4
Tail Rotor Failure 1 0 0 3 4 2.4
Turbulence 0 0 0 1 1 0.6
Wheels-Up Landing 0 0 0 1 1 0.6

Accidents - Number 45 13 22 90 170

- Percent 26.5 7.6 12.9  52.9
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Honscheduled 14 CFR 135 - Detailed Review

Table 52 shows that 98.8 percent of the nonscheduled 14 CFR 135
aircraft involved in accidents were destroyed or substantially damaged.
Exactly one-half of the aircraft destroyed were involved in wither
controlled collisions with ground or water, or engine failure or mal-
function-accidents.

Table 52 - AIRCRAFT BY ACCIDENT TYPE AND DAMAGE

Nonscheduled
Aircraft Damage Part 135 Aircraft
Type of Accident Destroyed Substantial Minor None Number Percent
Airframe Failure in Flight 2 1 0 0 3 1.8
Collision, Both Aircraft

in Flight 3 1 0 0 4 2.3
Collision Both Aircraft

on Ground ' 0 1 G 0 1 0.6
Collision with Ground/Water -

Controlled 10 9 0 0 19 11.1
Coliision with Ground/Water -

Uncontrolled 5 0 0 0 5 2.9
Collision with Objects 8 17 0 0 25 14.6
Engine Failure or Malfunction 16 26 0 0 42 24.6
Engine Tearaway 1 0 0 0 1 0.6
Ground-Water Loop-Swerve ] 16 0 0 17 9.9
Hard Landing 0 13 0 0 13 7.6
Landing Gear Collapsed 0 5 0 0 5 2.9
Landing Gear Retracted 0 3 0 0 3 i.8
Lightning Strike 0 1 0 0 1 0.6
Main Rotor Failure 0 2 0 0 2 1.2
Nose Over/Down 0 3 0 0 3 1.8
Overshoot 0 4 0 0 4 2.3
.Propeller/Rotor Accident

to Person 0] 1 0 2 3 1.8
Roll Qver 2 2 0 0 4 2.3
Stall 3 3 0 0 6 3.5
Stall - Mush 1 3 0 0 4 2.3
Tail Rotor Failure 0 4 0 0 4 2.3
Turbulence 0 1 0 0 1 0.6
Wheels-up Landing 0 1 1] o _1 0.6
Nonscheduled Part 135 Aircraft

- Number 52 117 0 2 171
- Percent 30.4 68.4 0.0 1.2
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Nonscheduled Part 135 aircraft in the “normal cruise” phase of
operation constitute 20.5 percent of accident-invelved aircraft and 26.1
percent of those involved in fatal accidents (see Table 53). Aircraft
in the landing phases account for 39.8 percent of the total, while those

in the takeoff phases recpresent 19.3 percent of the accident-involved
aircraft.

Table 53 - AIRCRAFT BY PHASE OF OPERATION AND DEGREE OF INJURY

Nonscheduled
Degree of Injury Part 135 Aircraft
Phase of Operation Fatal Serious Minor None Number Percent
Static
Id1ing Engine(s) ¢ 1 0 1 2 1.2
Id1ing Rotors 2 0 0 0 1.2
Taxi
To Takeoff - Fixed Wing 0 0 0 2 2 1.2
From Landing - Fixed Wing 0 0 U 3 3 1.8
Other - Fixed Wing 1 0 0 0 1 0.6
Ground Taxi - Rotorcraft 0 0 1 0 1 0.6
Aerial Taxi - Rotorcraft 0 0 0 1 1 0.6
Takeoff
Run 0 0 0 5 5 2.9
Initial Ciimb ) 4 4 5 19 111
Vertical 3 0 0 2 5 2.9
Aborted - Fixed Wing 0 0 0 2 2 1.2
Aborted - Rotorcraft 0 0 0 2 2 1.2
In Flight
Climb to Cruise 2 0 1 2 5 2.9
Normal Cruise 12 4 5 14 35 20.5
Descent 1 0 i 2 4 2.3
Hover 0 0 0 1 1 0.6
Power-on Descent - Rotorcrafi 0 ¢ 0 2 2 1.2
Uncontrolled Descent 4 0 1] 0 4 2.3
Low Pass 1 0 0 1 2 1.2
Other 2 0 2 1 5 2.9
Landing '
Traffic Pattern - Circling 0 2 1 0 3 1.8
Final Approach {VFR) 3 0 1 2 6 3.5
Initial Approach 0 0 1 1 2 1.2
Final Approach (IFR) 5 0 0 3 8 4.7
tevel-off/Touchdown 1 1 5 12 19 11.1
Rol1l -« Fixed Wing 0 0 0 22 22 12.9
Power-on Landing - Rotorcraft G S 0 3 4 2.3
Go-around {VFR) 0 0 0 1 1 0.6
Missed Approach (IFR) 2 0 0 0 2 1.2
Other 1 0 G o _1 0.6
Nonscheduled Part 135 Aircraft
- Number 46 13 22 90 171
- Percent 26.9 7.6 12.9 52.6
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Table 54 presents the phase of operation in which the accident
occurred by damage to the aircraft. Normal cruise was the most frequent
phase of operation. Seventeen of 35 aircraft (48.6 percent) involved in
accidents during the normal cruise phase of operation were destroyed.

Table 54 - AIRCRAFT BY PHASE OF OPERATION AND DAMAGE

Nonscheduled
Aircraft Damage Part 135 Aircraft
Phase of Operation Destroyed Substantial Minor None Number Percent
Static .
Idiing Engine(s) 0 1 0 1 2 1.2
1¢1ing Rotors 1 0 1 2 1.2
Taxi
To Takeoff - Fixed Wing 0 2 0 0 2 1.2
From Landing - Fixed Wing 0 3 0 0 3 1.8
Other - Fixed Wing 0 1 0 0 1 0.6
Ground Taxi - Rotorcraft 1 0 0] 0 1 0.6
Aerial Taxi - Rotorcraft 0 1 0 0 1 0.6
Takeoff
Run 1 4 0 0 5 2.9
Initial Climb 6 13 0 0 19 11.1
Vertical 1 4 0 0 5 2.9
Aborted - Fixed Wing 0 2 0 0 2 1.2
Aborted - Rotorcraft t} 2 0 0 2 1.2
In Flight
Climb to Cruise 3 2 0 0 5 2.9
Normal Cruise 17 18 0 0 35 20.5
Descent 2 2 0 0 4 2,3
Hover 0 1 0 0 1 0.6
Power-on Descent - Rotorcraft 0 2 0 0 2 1.2
Uncontrolled Descent 4 0 0 0 4 2.3
Low Pass 0 2 0 0 2 1.2
Other 1 4 0 0 5 2.9
Landing
Traffic Pattern - Circling 2 ] ¢ 0 3 1.8
Final Appoach {VFR) 3 3 0 0 6 3.5
Initial Approach 0 2 0 0 2 1.2
Final Approach (IFR) 5 3 0 0 8 4.7
Level-off/Touchdown 2 17 0 0 19 11.1
Rel1l - Fixed Wing o 22 0 0 22 12.9
Power-on Landing - Rotorcraft 0 4 0 0 4 2.3
Go-around (VFR) 0 1 0 ) 1 0.6
Missed Approach (IFR) 2 0 0 0 2 1.2
Other 1 _0 9 ] _1 0.6
Nonscheduled 14 CFR 135 Aircraft
- Number 52 117 0 2 17
- Percent 30.4 68.4 0.0 1.2
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The accident-involved nonscheduled Part 135 aircraft are cross-
tabulated by accident type and the general phase of operaticn in which
the accident occurred in Table 55. 1In 211 engine failure or malfunction
accidents, a second type of accident occurred also. Thirty-eight of the
42 second accidents (or 90.5 percent) occurred during attempted landings.
The most frequent types of second accident were collision with trees,
wires, poles, etc. (12 accidents) and hard landing (10 accidents). All
of the second accidents in the hard landing category involved helicopters.
Fngine failure or malfunction accidents involved 23 fixed wing aircraft
and 19 helicopters. Of the fixad wing aircraft, 13 had a singlie engine

and 10 had twin engines. Only one of the helicopters was a twin-engine
type.
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Table 55 -~ AIRCRAFT BY TYPE OF ACCIDENT AND PHASE OF OPERATION

Nonscheduled
Phase of Operaticn Part 135 Ajrcraft
Type of Accident Static Taxi Takeoff In Flight Landing Number Percent
Airframe Failure in Flight 0 0 0 3 0 3 1.8
Collision, Both Aircraft in

Flight 0 0 0 3 1 4 2.3
Coilision, Both Aircraft on

Ground 1 0 0 0 0 1 0.6
Collision with Ground/Water -

Controlied 0 0 5 8 ) 19 11.1
Collision with Ground/Water -

Uncontrolled 0 0 0 4 1 5 2.9
Collision with Objects 0 2 7 6 10 25 14.6
Engine Failure or Malfunction 1 0 7 26 8 42 24.6
Engine Tearaway 0 0 =& 1 1 0.6
Ground-Water Loop-Swerve 0 i 2 0 14 17 9.9
Hard Landing 4] 0 2 0 T1i 13 7.6
Landing Gear Collapsed 0 1 1 0 3 5 2.9
Landing Gear Retracted 0 1 ) 0 2 3 1.8
Lightning Strike 0 0 0 0 1 1 0.6
Main Rotor Failure 0 0 0 2 0 2 1.2
Nose Over/Down 0 0 1 0 2 3 1.8
Overshoot 0 0 0 0 4 4 2.3
Propeller/Rotor Accident

to Person 2 1 0 0 0 3 1.8
Ro11 over 0 1 1 0 2 4 2.3
Stall 0 0 2 2 2 ) 3.5
Stall - Mush 0 0 3 1 0 4 2.3
Tail Rotor Failure 0 0 2 2 0 4 2.3
Turbulence 0 1 0 0 0 1 0.6
Wheels-up Landing 0 g 0 0 _1 1 0.6
Nonscheduled Part 135 Aircraft

- Number 4 8 33 58 68 171
- Percent 2.3 4.7 19.3 33.8 39.8
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Monscheduled 14 CFR 135 - Detailed Review

Table 56 summarizes the iight and weather conditions at the time
of occurrence of accidents involving nonscheduled Part 135 cperations.
Most accidents {64.1 percent) occurred in daylight and VFR weather
conditions.

Table 56 - ACCIDENTS BY CONDITION OF LIGHT AND TYPE OF WEATHER CONDITIONS

Type of Weather Conditions Accidents
Condition of Light YFR  IFR  Below Minimums  Number Percent
Dawn 2 0 0 2 1.2
Daylight 109 24 1 134 78.8
Dusk 4 0 0 4 2.4
Night (Dark) 13 13 2 28 16.5
Night (Moonlight-Bright) 2 0 ] 2 1.2
Accidents - Number 130 37 3 170
- Percent 76.5 21.8 1.8
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The most frequently occurring combination of aircraft damage and
degree of injury was substantial damage and no injury {for 49.7 percent
0of the nonscheduled Part i35 aircraft). Table 57 shows that among the
169 aircraft which were substantially damaged or destroyed, the degree of
injury was minor or none in 112 cases {or 66.3 percent).

Tabie 57 - AIRCRAFT BY DAMAGE AND DEGREE OF INJURY

Nonscheduled
Degree of Injury Part 135 Aircraft
Aircraft Damage Fat:l Serious Minor None Number Percent
Destroyed 35 7 5 5 52 30.4
Substantial 10 5 17 85 17 68.4
tinor 0 0 0 0 0 0.0
None 1 1 0 0 _2 1.2
Nonscheduled Part
135 Aircraft - Number 26 13 22 80 m

- Percent 26.9 7.6 12.9 B2.6
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Konscheduled 14 CFR 135 - Detailed Review

Table 58 shows that aircraft conducting passenger operations constitute
76.0 percent of all accident-involved nonscheduled Part 135 aircraft
and 78.3 percent of those involved in fatal accidents. Accidents involving
passenger operations accounted for 90 fatalities (or 87.4 percent of the

total).

Table 58 - AIRCRAFT BY TYPE OF OPERATION AND DEGREE OF INJURY

Type of Operation

Domestic Passenger
Domestic Cargo
International Passenger
Nonscheduled Part §33

Aircraft - Number
- Percent

Degree of Injury

Nonscheduled
Part 135 Aircraft

Fatal Serious Minor None Number Percent
36 8 16 69 129 75.4
10 4 6 21 4] 24.0
0 1 o o _1 o6
46 13 22 30 171

26.9 7.6 12.9 52.6
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Nonscheduled 14 CFR 135 - Detailed Review

Table 59 presents a cross-tabuliation of the accident-involved
aircraft by proximity to the airport and the type of flight plan filed.
The same type of information is presented for scheduled Part 135 aircraft
in Table 38. Comparing the two tables reveals substantial differences
in the accident locations and types of flight plan filed. The greatest
percentage differences in type of flight plan exist in the categories
“None" (32.2 percent of nonscheduled versus 15.4 percent of scheduled)
and "IFR" (19.9 percent of nonscheduled versus 59.0 percent of scheduled).
Flight plans (VFR or IFR)} were filed for almost 80 percent of the accident
flights involving scheduled operations under 14 CFR 135, while flight
plans were filed for less than 47 percent of the accident flights for
the nonscheduled operations. The percentage of nonscheduled aircraft
involved in accidents more than 5 miles from the airport is more than
four times the percentage for scheduled aircraft.

The pilot was the accident cause most frequently cited by the
Safety Board - 79.2 percent of accidents and 82.2 percent of fatal
accidents involving nonscheduled 14 CFR 135 operations (see Table 60).
Weather was cited as a factor in 37.1 percent of all accidents and in
57.8 percent of fatal accidents. Appenaix C contains a detailed cause/
factor listing for accidents involving nonscheduled 14 CFR 135 operations.
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Nonscheduled 14 CFR 135

HISTORICAL COMPARISON

When compared to the years 1975 through 1979, 198Q had, in terms of
accidents and fatal accidents, a worse record than 4 of those 5 years
(see Table 61). The same is true of the fatal accident rate. The tetal
accident rate in 1980, however, was only 8.2 percent higher than the
1979 rate, the lowest in the 1975 to 1979 period. The 1980 fatality
total is approximately equal to the average for the preceding & years,
103.8 fatalities per year. The statistics of Table 61 are depicted in
Figures 5 and 6.

Table 61 - ACCIDENTS, FATAL ACCIDENTS, FATALITIES, AND RATES

Fatalities

Aboard Nonscheduled

Year Accidents Fatal Accidents Total 14 CFR 135 Aircraft
1975 152 24 69 69
1976 137 31 100 97
1877 158 31 i18 115
1978 198 54 155 152
1979 160 30 17 73
1980 170 45 103 101

Accident Rate per 100,000
Aircraft Hours Flown

Year Hours Flown Total Fatal
1975 2,526,271 6.017 0.950
1976 2,703,203 5.068 1.147
1977 3,304,220 4,782 0.938
1978 3,545,753 5.584 1.523
1979 3,684,321 4.343 0.814
1980 3,617,724 4,699 1.244
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Nonscheduled 14 CFR 135 - Historical Comparison

The four most frequent types of accidents in 1980 correspond in order
to the four most prevalent accident types in the prior 5 years {see Table
62). These four types account for 103 accidents compared to a mean of
89.0 accidents in the base period. The number of hard landing accidents
more than doubled in 1980 Trcm the 5-year mean of 6.0.

Table 62 - MOST PREVALENT TYPES OF ACCIDENTS

1980 1975-1979

Type of Accident No. Percent Mean Percent
Engine Failure or Malfunction 42 24.7 32.8 20.4
Collision with Trees, Wires,

Objects 25 14.7 27.8 17.3
Collision with Ground/Water -

Controlled 19 11.2 15.2 8.4
Ground-Water Loop-Swerve 17 10.0 13.2 8.2
Stall 10 5.9 8.0 5.0
Collision with Ground/Water -

Uncontrolled 5 2.9 6.8 4.2
Overshoot 4 2.4 6.2 3.9
Hard lLanding 13 7.6 6.0 3.7
Nose Over/Down 3 1.8 5.6 3.5
Rotor Failure 6 3.5 4.4 2.7
Landing Gear Collapsed 5 2.9 4.2 2.6
Collision Between Aircratt 4 2.4 3.6 2.2
Gear Retreécted 3 1.8 3.6 Z.2
Rol1l Over - Rotorcraft 4 2.4 3.4 2.1
Undershoot 0 0.0 3.2 2.0
(A11 Other Types) 10 5.9 17.0 10.6

Total 170 100.0 161.0 100.0
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Bonscheduled 14 CFR 135 - Historical Comparison

Five accident types account for 75.9 percent of fatal accidents in
the 1975 through 1979 period and 80.0 percent of those in 1980 (see
Table 63). The number of accidents in four of those five categories
increased in 1980 from the mean for the base period. The greatest
relative increases were in collisions with trees, wires or other objects,
and in engine failure or malfunction accidents. There were three fatal
collisions between aircraft in 1980 compared to a mean of 1.0 per year
in the preceding 5-year period. From Table 63, it can be seen that
there was an increase in fatal accidents in 1980 of almost one-third
over the mean number of fatal accidents during the 1975-1979 period.

Table 63 MQST PREVALENT TYPES OF FATAL ACCIDENTS

1980 1975-1979
Type of Accident No. Percent Mean Percent
Collision with Ground/Water

Contrclled 12 26.7 9.0 26.5
Collision with Ground/Water

Uncontrolled 5 11.1 5.2 15.3
Collision with Trees, Wires,

Objects 8 17.8 4.6 13.5
Engine Failure or Malfunction 7 15.6 4.0 11.8
Stall 4 8.9 3.0 8.8
Rotor Failure 1 2.2 1.6 4.7
Airframe Failure in Flight 2 4.4 1.2 3.5
Collision Between Aircraft 3 6.7 1.0 2.9
Missing Aircraft/Not Recovered 0 0.0 1.0 .9
Turbulence 0 0.0 0.8 2.4
Undetermined 0 0.0 0.8 2.4
(A11 Other Types) 3 6.7 1.8 5.3

Total 45 100.0 34.0 100.0
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Tables 64 and 65 illustrate that in 1980, as in the preceding 5-
year period, the most frequent phase of operation for all accidents was
landing, while the in-flight phase predominated among fatal accidents.

In 1980, 16.4 percent of accidents which occurred during landing resulted
in fatalities, up from 10.7 percent in the base period. The proportion

of fatal accidents among all accidents in the in-flight phase of operation
remained relatively stable in 1980 (39.0 percent versus 39.4 percent in
1975 through 1379).

Table 64 PHASE OF OPERATION FOR ACCIDENT-INVOLVED NONSCHEDULED
14 CFR 135 AIRCRAFT

1980 1975-1979

Phase of Operation No. Percent Mean Percent
Landing 67 39.2 61.8 38.2
In Flight 59 34.5 49.8 30.8
Takeoff 33 19.3 36.4 22.5
Taxi 9 5.3 S.4 5.8
Static 3 1.8 2.6 1.6
Unknown 0 0.0 1.8 1.1

Total Nonscheduled

Part 135 Aircraft 171 100.0 161.8 100.0

Table 65 - PHASE OF OPERATION FOR FATAL ACCIDENT-INVOLVED
NONSCHEDULED 14 CFR 135 AIRCRAFT

1980 1975-1979
Phase of Operation No. Percent Mean Percent
In Flight 23 50.0 19.6 57.6
Landing 13 23.9 6.6 19.4
Takeoff 9 19.6 5.6 16.5
Unknown 0 C.0 1.8 5.3
Static 2 4.3 0.2 0.6
Taxi 1 2.2 0.2 0.6
Total Nonscheduled
Part 135 Aircraft 46 100.0 3.0 190.0
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Nonscheduled 14 CFR 135 - Historical Comparison

Tables 66 and 67 1lists the broad accident cause/factors and their
frequency of citation in 1980 and the base period in all accidents and
in fatal accidents respectively. Terrain, which was a cause or factor
in 24.5 percent of all accidents in the base period was cited in only
12.4 percent of nonscheduled Part 135 accidents in 1980. Terrain was
cited in only one fatal accident in 1980, compared to a mean of 7.6
per year in 1975 through 1979. Both personnel and powerplant increased

substantially in the percentage of fatal accidents in which they were
cited in 1980.

Tabie 66 - BROAD CAUSE/FACTOR ASSIGNMENTS* - ALL ACCIDENTS

1980 1975-197%
Cause/Factor No. Percent Mean Percent
Pilot 127 74.7 121.8 76.0
Weather 64 37.6 48.4 30.2
Terrain 21 12.4 39.2 24.5
Personnel 32 18.8 27.4 17.1
Powerplant 31 18.2 23.8 14.9
Airport/Airways/Facilities 23 13.5 19.0 11.9
Landing Gear 12 7. 12.0 7.5
Miscellaneous 7 4.1 6.0 3.7
Rotorcraft 8 4.7 4.8 3.0
Undetermined 2 1.2 4.2 2.6
Systems 6 3.5 3.0 1.9
Airframe 2 1.2 1.8 1.1
Instruments/Equipment &
Accessories 3 1.8 0.8 0.5
Number of Accidents with
Cause(s) Assigned 170 160.2

* The table presents the number of accidents for which each cause/factor
was cited. In the case of collisions between nonscheduled Part 135
aircraft and other aircraft (three accidents in 1980 and a mean of 2.8
accidents per year in the base period), causes and factors for the other
aircraft and their personnel are not included in the table. Multiple
causes and factors may be assigned ir an accident.
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Table 67 - BROAD CAUSE/FACTOR ASSIGNMENIS* - FATAL ACCIDENTS

1980 1975-1979
Cause/Factor No. Percent Mean Percent

Pilot 38 84.4 27.6 82.1
Weather 26 57.8 16.2 48.2
Terrain 1 2.2 7.6 22.6
Personnel 12 26.7 5.4 16.1
Undetermined 1 2.2 32 9.5
Powerplant 7 15.6 2.6 7.7
Rotorcraft 2 4.4 2.2 6.5
Miscellaneous 2 4.4 1.6 4.8
Airport/Airways/Facilities 0 0.0 .6 1.8
Airframe 1 2.2 0.6 1.8
Instruments/Equipment & .

Accessories 2 4.4 0.6 1.8
Systems 1 2.2 0.4 1.2
Landing Gear 1 2.2 0.0 0.0
Number of Accidents with

Cavse(s) Assigned 45 33.6

* The table presents the number of fatal accidents for which each
Cause/Factor was cited. In the case of collisions between non-
scheduled Part 135 aircraft and other aircraft {two fatal accidents
in 198G and a mean of 1.0 fatal accidents per year in the base
period), causes and factors for the other aircraft and their personnel
are not inciude in the table. Multiple causes ard factors may be
assigned in an accident.
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