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ANNUAL REVIEW OF AIRCRAFT ACCIDENT DATA
U.S. AIR CARRIER OPERATIONS
1977

INTRODUCTION

This report is a compilation and statistical analysis of the U.S.
air carrier accidents that occurred during calendar;year 1277. The .
report contains a summary of the 1977 U.S. air carrler-§afety,record_agd
comparative data for the previous 2 years. Data on accidents, fatalities,
accident rates, and 1977 growth changes are compared with a base figure
which was established by averaging the data for the 5-year period from
1972 through 1976, The data tables in Appendix A, which summarize the
accidents, accident rates, and fatalities by year, were the basis for
these comparisons. The Teport also reviews the accident record of the
U.S. certificated route carriers for the 10-year period, 1968 through
1977. Accident rates by selected aircraft make and model, types of
accidents, phases of operation, causes or related factors, and a com-
parison between scheduled and nonscheduled revenue services of the
certificated route carriers were reviewed,

Beginning in 1975, U.S8. air carrier statistics included ""commercial
Operators of large aircraft," a category classified Previously under
general aviation operations, The National Transportation Safety Board
has determined that the current size, scope, and complexity of such
operations under 14 CFR 121 make them essentially air carriers and that
they should be so considered; both operationally and statistically. 1/
Thus, beginning with 1975, U.S. air carriers comprise three operational
subsets: 1) Certificated route air carriers, 2) supplemental (charter)
air carriers, and 3} commercial operators of large aircraft. The addition

considered when comparing these data with data of Previous years that do
not include commercial operator data,

Figure 1 identifies the classifications and types of service in which
U.S. air carriers are engaged. (Sce Appendix A.) However, not all
categories are summarized oy analyzed in this report. The overall
operations of each category were emphasized along with the Passenger
Operations within each Category. The briefs for accidents which occurred

in 1977 are in Appendix B, and Appendix ¢ contains definitions of terms
and explanatory notes used in the review,

The Civil Aeronautics Board was the source of the exposure data;
such as aircraft-hours flown for U.s. certificated route and supplemental

air carriers, Commercial opérator exposure data were provided by the
Federal Aviation Administration.

- 1/ NTSB Safety Recommendatiop A-74-42, issued May 21, 1974.
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Figure 1.
CLASSIFICATION AND TYPE OF SERVICE, U.S. AIR CARRIERS

CERTIFICATED ROUTE, SUPPLEMENTAL, AND
COMMERCIAL OPERATORS OF LARGE AIRCRAFT
ALL DPERATIONS

CERTIFICATED ROUTE
ALL OPERATIONS

SUPPLEMENTAL COMMERCIAL

ALL OPERATIONS

OPERATORS

ALL OPERATIONS

NONSCHEDULED- 'SI:HELULED PASSENGER OPERATIONS  ALL OTHER PASSENGER
SERVICE SERVICE CIVIL AND MILITARY OPERATIONS OPERATIONS
-

SCHEDULED CAAGO
SERVICE

ALL OTHER
OPERATIONS

SCHEDULED DOMESTIC AND INTERNATIONAL
PASSENGER SERVICE

SCHEDULED DOMESTIC
PASSENGER SERVICE

SCHEDULED INTERMATIONAL
PASSENGER SERVICE -

All Oper:

In
operator
fatal ac
a record
Board's -
high for
occurred
Tenerife
previous

Accident
Total
Fatal
Involy
Involr

Aircrafi

Destr«
Subst:

Fatalit:
Passel
Crewm
Other
Total

Hours F

Total A

Per M
Per 1

Fatal A

Per M
Per 1

lj Nen



SUMMARY

All Operations

In overall operations of U.S. sir carriers (including commercial
operators) during 1977, there were 26 aircraft accidents, 5 of which were
fatal accidents resulting in 656 fatalities. The.26 acclidents represent
a record low in U.S. air carrier accidents as far back as the Safety
Board's records go to 1949; however, the 656 fatalities represent a record
high for U.S. air carrier operations. Most of the fatalities (575)
occurred in the collision on the ground between two B-747 aircraft at
Tenerife, Canary Islands. The 1977 accident record and records for the
pPrevious Z years are compared in the following table. -

All Operations
3-Year Accident Record

Accidents 1975 1976 1977
Total 45 28 _ 26
Fatal 3 4 ' 5
Involving Serious Injury 24 16 14

Involving Minor or no Injury 18 8 7

‘ Aircraft Damage

Destroyed o 6 6 4

Substantial 22 10 9
-Fatalities

Passenger ' 113 39 ' 382

Crewmembers 11 6 17

Other Persons 0 0 257

Total 124 45 656
‘Miles Flown (Billion) 1/ 2,48 2.57 2.68 -
Hours Flown (Million) 6.04 6.23 6.54
Total Accident Rates

Per Million Aircraft-Miles 0.018 0.011' 0.010

Per 100,000 Aircraft-Hours 0.745 0.450 0.397
Fatal Accident Rates

Per Million Aircraft-Miles 0.001 0.002 0.002

Per 100,000 Aircraft-Hours 0.050 0.064 0.076

1/ Nonrevenue miles of the supplemental air carriers are not reported.




S o | cunl

-4 -
Supplemen
Certificated Route Carriers The
In 1977, the certificated route air carriers had 21 accidents in their zesgitigr
total revenue and nonrevenue operations. Four of the 21 were fatal acci- pe
dents which resulted in 653 fatalities. The distribution of accidents
by type of operation was as follows:
' Operatior
Accidents Civil
Operations Total Fatal Fatalities
Scheduled Passenger Service 17 2 75 Pas:
Scheduled Cargo Service 3 1 3 Cary
Nonscheduled Revenue Operations 1 1 575 Milit:
Nonrevenue Operations Pas:
Training 0 0 0 Car,
Ferry 9 2 g Train
Total 21 4 653 ’ Ferry
Aircraft-Miles Flown 2,556,080, 000 ‘
Compa
Aircraft-Hours Flown 6,171,070 Tot
Total Fatal Aircraft
Accident Rates -Accidents Accidents .
S —————— —_— Alrcraft
Per Million Aircraft-Miles | 0.008 0.002
Per 100,000 Aircraft-Hours 0. 340 0.065 Accident
Scheduled Passenger Service Per M
Revenue Passengers Carried 240.3 Million Per 1
Passenger-Miles Flown 206.2 Billion Passenge
Passenger Fatality Rate Per 100 Rever
Million Passenger-Miles Flown 0.031
S Passe
Passe
Mil

1/ Nom




Supplemental Carriers

The supplemental air carriers had two accidents in 1977 which
resulted in no fatal injuries; the accidents were in civil passenger

operations,
] Accidents
[ Operations Total Fatal . Fatalities
{ Civil Operations:
Passenger 2 0 0
_ Cargo 0 0 0
Military Operations: |
Passenger 0 0 0
Cargo _ 0 0 0
Training B 0 0 0
. Ferry -« 0 0 0
Company flight '] 0 0
Total | 2 - 0 0
Aircraft-Miles Flown 1/ 67, 699, 000
Aircraft-Hours Flown - 184,998
Total ' Fatal
Accident Rates Accidents Accidents
Per Million Aircraft-Miles 0.030 0
; Per 100,000 Aircraft-Hours 1.081 | 0
| Passenger Service
: Revenué-Passengers Carried 2.8 Million
Passenger-Miles Flown 10.0 Billion
Passenger Fatality Rate Per 100
Million Passenger-Miles Flown : 0.0

1/ Nonrevenue miles of the supplemental air carriers are not reported.
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Commercial Operators

. Certifica
In 1977, the commercial operators of large aircraft had three
accidents, one of which was a fatal accident resulting in three fatalities. In 1
These accidents occurred in the following operations: air carri
- from the
_ A Accidents mzles per
Operations Total Fatal Fatalities period av
accidents
Passenger 1 0 0 over the
ife,
‘Cargo 2 1 3 Tenerd
Training 0 0 o Accident:
Ferry 0 0 0
Total 3 1 3
Aircraft
Aircraft-Miles Flown 60,293,000 Aircraft
Aircraft-Hours Flown 185,100 . Accident
Total Fatal Total
Accident Rates Accidents Accidents
]
Per Million Aircraft-Miles 0.050 0.017 Fata
I
Per 100,000 Aircraft-Hours 1.621 0.540 Patal 4
. Acciden
Passenger Service Alrc
Revenue Passengers Carried 10.8 Million Tota
Passenger-Miles Flown 3.5 Billion Fata
Passenger Fatality Rate Per 100 .
Million Passenger-Miles Flown 2.0 ﬂEE%%%%
Tote
Fat:
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ANALYSIS BY CLASS OF CARRIER
AND TYPE OF SERVICE

Certificated Route and Supplemental Carriers

In 1977, all operations of U.S. certificated route and supplemental
air carriers flew 2.6 billion aircraft miles, an increase of 3.6 percent
from the 1972 through 1976 base-period average of 2.5 billion aircraft

| miles per year. Both total and fatal accidents decreased from the base-
period average with total accidents decreasing 43.6 percent and fatal
accidents decreasing 35.5 percent. Fatalities increased substantially
over the base-period average because of the catastrophic accident at
Tenerife, Canary Islands in which 575 persons were killed.

Accidents, Fatalities, Rates, and Growth Changes From Base (1972-1876)

Percentage
Base 1977 Change
Aircraft-Miles Flown (Thousands) 2,532,792 2,623,779 +3.6
Aircraft-Hours Flown 6,144,457 6,356,068 +3.4
’ Accidents
Total Accidents 40,8 23 -43.6
Fatal Accidents 6.2 4 -35.5
Fatal Injuries 209.6 653 +211.5
- Accident Rates Per Million
Aircraft-Miles Flown
Total Accidents ' 0.016 1/ -0.009 -43.8
Fatal Accidents 0.002 1/ 0.002 No change
Accident Rates Per 100,000
Aiyrcraft-Hours Flown
Total Accidents 0.661 1/  0.362 -45.2
Fatal Accidents 0.098 1/ 0.063 -35.7

1/ A sabotage accident was excluded from the rate computation.

'
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Certificated Route Carriers S !

All Operations ~-- During the base-period, 1972 through 1976, U.S.
certificated route air carriers in all operations flew an average of

2.5 billion miles per year. In 1977, the figure was 2.6 billion, repre~ '
senting an increase of 4.1 percent. Total accidents decreased 45.9 per-

cent and fatal accidents decressed from an average of 5.8 per year to
4 in 1977 (31 percent decrease). These 4 fatal accidents resulted in
653 fatal injuries or a 214.5 percent increase over the base-period
average of 207.6 fatal injuries per year.

Accidents, Fatalities, Rates, And Growth Changes From Base (1972-1976)

Percentage
Base 1977 Change

Aircraft-Miles Flown (Thousands) 2,454,505 2,556,080 +4,1
Accidents

Total Accidents _ 38.8 21 -45.9

Fatal Accidents 5.8 : 4 -31.0
Fatal Injuries _ 207.6 653 +214.5
Accident Rates Per Million

Aircraft-Miles Flown

Total Accidents 0.016 1/ 0.008 -50.0

Fatal Accidents 0.002 1/ 0.002 No change
Fatality Rate Per Million : “

Aircraft-Miles Flown 0.077 1/ 0.255 +231,2

1/ A sabotage accident was excluded from the accident rate and fatality
rate computations,

All |
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All Scheduled Service ~- The all scheduled service segment of U.S,
air carrier operations showed an increase in aircraft activity. Aircraft-
miles flown increased 4.1 percent, aircraft-hours flown increased 3.4
percent, and aircraft departures increased 1.3 percent. Both the total
and fatal accidents decreased from the base-period averages along with
the corresponding accident rates measured against miles flown, hours
flown, and departures. During the base period, an average aircraft flew
477 miles per departure at an average speed of 414 mph. In 1977, the
average aircraft flew 490 miles per departure at 417 mph. '

Accidents, Accident Rates, Growth Changes From Base (1972-1976)

Percentage
Base. o 1977 Change

Aircraft-Miles Flown (Thousands) 2,322,017 2,418,652 +4.1
Aircraft-Hours Flown 5,608,564 5,800,843 +3.4
Aircraft Departures 4,873,009 4,934,094 +1.3
Accidents

Total Accidents 35.4 20 -43.5

Fatal Accidents 5.2 3 ~-42.3
Accident Rates Per Million |

Aircraft-Miles Flown

Total Accidents 0.015 1/ 0.008 -46.7

Fatal Accidents 0.002 1/ 0.001 -50.0
Accident Rates Per 100,000

Aircraft-Hours Flown

Total Accidents 0.628 1/ 0.345 -45.1

Fatal Accidents ” .. 0.089 1 0.052 -41.6
Accident Rates Per 100,000

Aircraft Departures

Total Accidents 0.722 1/ 0.405 -43.9

Fatal Accidents 0.103 1/ 0,061 -40.8

.1/ A sabotage accident was excluded from the accident rate computation.




Scheduled Domestic and Inteérnational Passeénger Service -- In 1977, the
number of passengers carried for this segment of U.S, certificated route
air carriers increased 17 percent over the base-period average. Passenger-
miles flown also increased (18.6 percent) from the base-period figure of -
173.9 billion to 206.2 billion in 1977. Accidents in 1977 decreased 48.8
percent, and fatal accidents decreased 58.3 percent compared with the
base-period averages. In 1977, fatal injuries decreased from an average
of 204.6 per year to 75 (63.3 percent decrease), and the passenger fatality

rate per 100 million passenger-miles flown decreased 68 percent from 0,097
to 0.031.

Acéidents, Accident Ratés, Growth Changes From Base (1972~1976)

Percentage
Base 1977 Change

Passengers Carried

205, 393,528 240,326,516 +17.0

Passenger-Miles Flown (Thousands) 173,919,463 206,205,410 +18,6

Accidents .
Total Accidents 332.2 17 -48.8
Fatal Accidents 4.8 2 -58.3

Fatal Injuries

Passengers | : 185.2 64 ~-65.4
Crew 16.8 2 -88.1
Other - 2.6 9 7 +246.24
Total 204,6 75 -63.3

Passenger Fatality Rate Per 100
Million Passenger-Miles Flown

0.097 1/ 0.031 -68.0

1/ A sabotage accident with 79 paSsenger and 9 crew fatalities is
included in all computations except rates.
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- 222,3 million passengers -- an 18.5 percent incresse over the base-period

Accidents
Total Accidents 26.6 15 -43.6
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Scheduled Domestic Passenger Service -~ During 1977, U.S. certificated
route air carriers engaged in scheduled domestic passenger service carried

average of 187.6 million. Passenger-miles flown increased 20.6 percent
over the base figure, whereas total and fatal accidents decreased 43.6 and
37.5 percent, respectively, Passenger fatalities decreased 42.9 percent
with a corresponding decrease of 53.1 percent in the passenger fatality
rate per 100 million passenger-miles flown in 1977 compared with the
base-period average. :

Accidents, Accident Rates, Growth Changes From Base (1972-1876)

Percentage
Base 1977 Change
Passengers Carried 187,588,819 222,283,516 +18.5

Passeggpr—Miles'Floun (Thousands) 137,957,946 166,424,934 +20.6

Fatal Accidents - 3.2 2- - -37.8

Fatal Injuries

Passengers ' : 112.0 64 - -42,9
Crew : "~ 8.4 2 : -76.2
Other | 2.4 9 +275.0
Total ' 122.8 75 -38.9

Passenger Fatality Rate Per 100
MIIgion Passenger-Miles Flown
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Scheduled International Passenger Service -- In 1977, the number
of passengers carried in scheduled international passenger service
increased 1.3 percent and passenger-miles flown increased 10.6 percent,
Accidents in 1977 decreased from the base-period average of 6.8 to 3
(55.9 percent). There were no fatal accidents in 1977 for this segment

of air carrier operations.

Accidents, Fatalities, Rates, and Growth Changes From Base (1972-1976)

Percentage
Base 1977 Change

Passengers Carried 17,804,709 18,043,000 +1.3
Passenger-Miles Flown (Thousands) 35,961,348 39,780,476 +10.6
Accidents

Total Accidents 6.8 3 -55.9

Fatal Accidents 1.6 0 -100.0
Fatal Injuries

Passengers 73.2 0 ~100.0

Crew | 8.4 0 -100.0

Other 0.2 0 -100.0

Total 81.8 0 -100.0
Passenger Fatality Rate Per 100

Million Passenger-Miles Flown 0.160 1/ 0 -100.0

1/ A sabotage accident with 79 passenger and 9 crew fatalities is
included in all computations except rates.
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Supplemental Carriers

All Operations ~-- Aircraft-miles flown by U.S. supplemental air
carriers in 1977 decreased 13.5 percent compared with the base-period
average. Total accidents remained unchanged. Fatal accidents decreased
100 percent, and fatalities also decreased 100 percent from a base-period
average of two per year to none in 1977.

Accidents, Fatalities, Rates, And Growth Changes From Base (1972-1976)

Percentage
Base 1977 Change
Aircraft-Miles Flown 1/ 78,288,000 67,699,000 ~13.5
Accidents
Total Accidents 2.0 2 No Change
Fatal Accidents 0.4 0 -100.0
Fatal Injuries 2.0 0 -100.0
Accident Rates Per Million
Aircraft-Miles Flown
Total Accidents 0.026 0.030 - +15.4
Fatal Accidents 0.005 0 -100.0
Fatality Rate Per Million
Aircraft-Miles Flown 0.026 0 -100.0

1/ Nonrevenue miles not reported.
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Passenger Operations - Civil and Military -- For the seventh consecu-
tive year, U.S. supplemental air carriers engaged in civil and military
contract passenger operations had no fatal accidents in 1977 -- the ninth
year out of the past eleven in which no fatal accidents were recorded.

Accidents, Fatalities, Rates, And Growth Changes From Base (1972-1976)

Pércentége
Base 1977 __Change
Passengers Carried : 2,956,412 2,793,761 | —5;5'
Passenger-Miles Flown (Thousands) 9,932,195 9,983,404 +0.5
Accidents |
Total Accidents 0.8 2 +150.0
Fatal Accidents 0.0 0 No Change
Fatal Injuries
Passengefs 0.0 0 No Change
Crew 0.0 0 No Change
Other | 0.0 0 No Change
Total 0.0 0 No Change
Passenger Fatality Rate Per 100
Million Passenger-Miles Flown 0.0 0 No Change
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REVIEW OF 10-YEAR PERIOD
1968 THROUGH 1977
U.S. CERTIFICATED ROUTE AIR CARRIERS

U~ The accident record of the certificated route air carriers for the
past 10 years, 1968 through 1977, has been summarized in the following
th : categories: (1) Accident rates by make and model, (2) types of accidents,

(3} phases of operation, (4) causes or factors, and (5) scheduled compared
to nonscheduled revenue service.

Accident Rates by Make and Model

Accidents and accident rates by aircraft make and model! used in all
operations of the U.S. certificated route carriers are shown in the fol-
lowing table for the years 1968 through 1977. All aircraft makes and
models are not represented; however, the makes and models which appear
! in the table accounted for 91 percent of the accidents and 97 percent of
| the total hours flown in the 10-year period.

Accidents, Rates By Aircraft Make and Model
U.S. Certificated Route Air Carriers
1968 through 1977
Accident Rates Per
100,000 Aircraft

Aircraft Accidents Aircraft Hours-Flown
D Make and Model Total  Fatal  Hours-Flown Total  Fatal
B-747 27 2 2,434,648 1,11 0.08
B-707 1/ 66 14 2/ 10,319,643 0.63 0.11
B-720 10 1 1,914, 354 0.52 0.05
B-727 87 9 17,830,157 0.49 0.05
B-737 11 1 2,526,640 0.44 0.04
: DC-8 54 4 6,086,927 0.89 0.07
f DC-9 42 11 2/ 8,419,724 0.50 0.11
i DC-10 10 I ) 1,589,693 0.63 0.06
' L-1011 10 1 812, 405 1.23  0.12
L-188 6 2 346,881 1.73 0.58
| CV-580, 600, 640 30 7 2/ 2,373,959 1.26 0.25
CV-880 5 1 687,067 0.73 0.15
BAC 1-11 6 0 964,318 0.62 0.00
| DHC-6 5 2 168,872 2.96 1.18
! F-27, FH-227 15 9 1,242,356 1.21 0.72
YS-11 5 0 449,111 1.11 0.00
M-404 2 1 385,809 0.52 0.26
S-61 6 3 63,724 9.42  4.71
- Total 434 70 60,697,599 0.71 0.11
1/ A sabotage accident which occurred September 8, 1974, is included in

" all computations except rates.

2/ Includes midair collision accidents nonfatal to air carrier occupants,
excluded in fatal accident rates.
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Types of Accidents

Types of accidents in the 10-year period 1968 through 1977 are
listed in the following table in descending order of frequency. ' The
first eight accident types -- turbulence; miscellaneous/other; collided
with wires, trees, towers, etc.; collision with ground/water; engine

-failure or malfunction; gear collapsed; fire or explosion on the ground;
and collision between ailrcraft both on the ground -- accounted for 73.9
percent of all the accident records. (See Figure 2.)

Similarly, for fatal accidents, the accident types -~ collision with
ground/water; collided with wires, trees, towers, etc.; midair collision;
undershoot; prop/rotor accident to person; turbulence; propellor/rotor
failure; and miscellaneous/other -- accounted for 80.2 percent of all the
fatal accident records. (See Figure 3.)

Total Accidents
Type of Accident
1968 through 1977

Percent
Type of Accident Frequency of Total
Turbulence 141 3
Miscellaneous/Other 42
Collided with wires, trees, towers, etc. 39
Collision with ground/water 27
Engine failure or malfunction 25
Gear collapsed 22 .
Fire or explosion on the ground 16 .
Collision between aircraft -~ both on ground 14 .
~ Ground loop 11 .
Hard landing 11 .
Undershoot 11
Midair collision 11 .
Overshoot 10

Prop/rotor accident to person
Fire or explosion in-flight
Evasive maneuver
Stall/spin/spiral/mush
Wheel-up landing

Airframe failure in-flight

Nose over/down

Airframe failure on the ground
Propeller/rotor failure

Gear retracted

Wheels-down landing in water
Collision between aircraft -- one airborne
‘Uncontrolled altitude deviation
Bird strike '

‘Hail damage to aircraft
Lightning strike =~

Missing aircraft not recovered

. L - . =

* -

- *
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Fatal Accidents
Type of Accident
1968 through 1977

Percent

Type of Accident Frequency 0f Total
Collision with ground/water 21 29.6
Collided with wires, trees, towers, etc. | 10 14.1
Midair collision 8 11.3
Undershoot 4 5.6
Prop/rotor accident to person 4 5.6
Turbulence 4 5.6
Propellor/rotor failure 3 4,2
Miscellaneous/Other 3 4.2
Overshoot 2 2.8
Collision between aircraft -- one airborne 2 2.8
Stall/spin/spiral/mush 2 2.8
Fire or explosion in-flight 2 2.8
Engine failure or malfunction 2 . 2.8
Gear collapse 1 1.4
Hard landing 1 1.4
Collision between aircraft -- both on ground 1 1.4
Missing éircraft not recovered 1 1.4

Total 71
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The percentage distributions of total and fatal accidents by phase
of operation are shown in the following table.
most of the accidents occurred in the in-flight phase of operation while
in fatal accidents most of the accidents occurred during landing.

Phase of Operation

- Static
Taxi
Takeoff
In-flight
Landing

Unknown/not reported

Total

Phase of Operation

Static
Taxi
Takeoff
In-flight
Landing

Unknown/not reported

Total

Phase of Cperation
1968 through 1977

Total Accidents

Freguencx
41

42
44
195

118

441

Fatal Accidents

Freguencz
6

3
7
24

30

-

For total accidents,

Percent

0f Total

9.3

9.5
10.0
44.2
26.8

0.2

Percent

Of Total

8.4
4.2
9.9
33.8
42,3

1.4

f‘ &-:ﬂ e

Figure 4
Phase of Operation Total Accidents
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Causes/Factors

The percentage distributions of causes or related factors for total
and fatal accidents are shown in the following table. For the 10-year
period 1968 through 1977, weather was the most frequently cited cause/
factor in U.S. certificated route air carrier accidents followed by
personnel and the pilot. In fatal accidents, the pilot followed by
weather and personnel were the most frequently cited causes/factors.

Causes/Factors
Certificated Route Air Carriers
1968 through 1977

Percentage of Percentage of

Causes/Factors Total Accidents Fatal Accidents
Weather 48.3 45.3
| Personnel 46.6 42,2
:' Pilot 39.5 62,5
Airport/Airways/Facilities 9.0 4.7
Landing Gear 8.8 3.1
- Powerplant 7.3 4.7
Systems 6.6 9.4
Miscellaneous 6.3 12.5
Instruments/Equipment 2.7 3.1
Airframe 2.4 6.2
Terrain 1.7 0.0
Undetermined _ 1.2 6.2
-Rn+°“craft' 0.7 3.1

Note: The percentage totals exceed 100 percent because multiple
causes/factors can be cited in any accident.
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Scheduled vs. Nonscheduled Service

The collision on the ground between two B-747 aircraft at Tenerife,
Canary Islands, on March 27, 1977, was the most tragic accident in the
history of U,S. c¢ivil aviation. There were 575 fatalities in this one
accident, 327 from the Pam American aircraft and all 248 aboard the
KIM aircraft. The Pan American aircraft was on a nonscheduled charter
flight. The following discussion is a comparison between scheduled
service and nonscheduled revenue service of the U.S. certificated route
air carriers for the 10-year period, 1968 through 1877,

t

Total accidents, fatal accidents, and fatalities per 100,000 aircraft
departures are presented in the following table for scheduled and non-
scheduled revenue service.

Accident and Fatality Rates
Per 100,000 Departures
U.S. Certificated Route Air Carriers
Scheduled Service and Nonscheduled Revenue Service
1968 through 1977
Total Accident Rates Fatal Accident Rates Fatalities Per
Per 100,000 Departures Per 100,000 Departures 100,000 Departures
Scheduled Nonscheduled Scheduled Nonscheduled Scheduled Nonscheduled

Year Service Sexrvice Service Service Service Service
£
1968 1.06 1.64 ¢.21 0.97 €.5 2.9
1969 0.95 3.84 0.15 0.00 2.8 0.0
1970 0.84 4,40 0,08 1.10 0.2 82.4
1971 0.86 4.64 0.10 0.00 . 4.0 0.0
1972 0.93 0.00 0.14 0. 00 3.7 0.0.

" 1973 0.70 1.19 0.16 0.00 4.3 0.0
1974 0.89 1.32 0.13 0.00 7.9 0.0
1975 0,64 5.54 0.04 0.00 2.6 0.0
1876 0.46 1.14 0.04 1.14 0.8 4.6
1977  0.40 0.92 0. 06 0.92 1.6 530.2
Average 0.78 2.30 0.11 0.44 2.4 72.1

The average total and fatal accident rates for nonscheduled revenue
service were significantly higher than the average rates for scheduled
service at the 0.05 level of significance, i.e., there is a S5-percent
risk that the observed differences were not real but caused by random
chance alone. This means that on the average a flight conducted in
nonscheduled revenue service had a significantly higher risk of being
involved in an accident (including a fatal accident) than a flight
conducted in scheduled service of the certificated route carriers.

Even though the average fatality rate for nonscheduled revenue service
was much larger than that for scheduled service (72.1 compared to 3.4), a
significant difference was not detected at the 0.05 level of significance.
This was because the variation in the fatality rates for nonscheduled
revenue service was large relative to the average rate; for example, the
rates ranged from 0 to 530.2.
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In nonscheduled revenue service for the 10-year period, 1968 through
- 1977, there were four fatal accidents. The following is a brief synopsis
of each of these accidents.

Anchorage, Alaska. On December 26, 1968, a Pan American Boeing 707
had an uncontrolled collision with the ground/water during takeoff
initial climb. The type of operation being conducted was a military
contract cargo international operation. All three crewmembers were
killed in the accident. The probable cause of the accident was pilot
in command - misused or failed to use flaps. Contributing factors were
diverted attention from operation of the aircraft, poor crew coordination,
and fog.

Huntington, West Virginia. On November 14, 1970, Southern Airways
Douglas DC-9 on a domestic passenger charter flight collided with trees
during the landing final approach phase of operation. All 70 passengers
and 5 crewmembers were killed in this accident. The probable cause of
this accident was undetermined.

. .Near Igiugig, Alaska. On March 7, 1976, a Kodiak Western Airlines
Cessna 207 was involved in an uncontrolled collision with the ground/
water during the inflight phase of -operation. Three passengers and one
crewmenmber lost their lives in this domestic passenger charter flight.
The probable cause of the accident was pilot in command - continued
VFR flight into adverse weather conditions. Contributing factors were

improper in-flight decisions or planning and snow.

Tenerife, Canary Islands. On March 27, 1977, two Boeing 747 air-

craft collided while on the ground. As a result, 327 persons aboard the
Pan American aircraft were killed and all 248 persons aboard the KIM
aircraft were fatally injured. At the time of this report, the
accident was under investigation by the Government of Spain, and a
formal report had not been released.
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FINDINGS

In 1977, the number of U.S. air carrier accidents totaled 26 compared
to 28 in 1976. The corresponding accident rate per 100,000 aircraft-
hours flown decreased from 0.450 in 1976 to 0.397 in 1977. However,
fatal accidents increased from three in 1976 to four in 1977 with a
corresponding increase in the fatal accident rate per 100,000 aircraft-
hours flown from 0.064 to 0,076. The number of fatalities increased
substantially from 45 in 1976 to 656 in 1977.. Of the 656 fatalities,

575 occurred in a single accident at Tenerife, Canary Islands, which
involved a collision on the ground between two Boeing 747 aircraft.

U.S. certificated route and supplemental air carriers (excludes
commercial operators of large aircraft) had an outstanding safety recoxrd
in terms of total accidents. The 23 total accidents and corresponding
accident rate per 100,000 aircraft-hours flown were the lowest recorded
in the 29-year period, 1949 through 1977. However, in terms of fatal
injuries, 1977 was the worst year in the last 29 years with 653 fatalities.
Considering the most recent 10-year period, 1968 through 1977, total
accidents ranged from a high of 71 in 1968 to a low of 23 in 1977; fatal
accidents ranged from 15 in 1968 to 2 in 1975; fatalities had a high of
653 in 1977 and a low of 42 in 1976.

For the past 10 years, 1968 through 1977, the average total accident
rate per 100,000 aircraft-hours flown for the certificated route carriers
was 0.71. The aircraft makes and models which had average total rates
less than or equal to 0.71 were B-707, B-720, B-727, B-737, DC-9, DC-10,
BAC 1-11, and M-404. Similiarly, the sircraft makes and models which
had average fatal accident rates less than or equal to the overall
average fatal rate (0.11 per 100,000 sircraft-hours flown) were B-747,
B-707, B-720, B-727, B-737, DC-8, DC-9, DC-10, BAC 1-11, and YS-11.

In the last 10 years for certificated route carriers the most
common accident parameters were:

. Type of accident--turbulence (32 percent},
. phase of operation--in-flight (44.2 percent), and
. cause/factor--weather (48.3 percent).

Similarly, for fatal accidents, the most common accident parameters
were:

. Type of accident--collision with ground/water (29.6 percent},
. phase of operation--landing (42.3 percent), and
. cause/factor--pilot (62.5 percent).
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For the 10-year period, the average total and fatal accident rates
per 100,000 aircraft departures for all scheduled service were
compared with the rates for nonscheduled revenue service of the
certificated route carriers. It was found that the average total and
fatal accident rates for nonscheduled revenue service were significantly
higher (0.05 level of significance) than the corresponding rates for
scheduled service. This means that the relative risks measured against
aircraft departures were greater for the nonscheduled charter operations
than for the scheduled operations of the certificated route carriers.

Supplemental air carriers in all operations experienced no fatal
accidents in 6 of the past 10 years. For the past 3 consecutive years
this segment of air carriers did not have a fatal accident. Passenger
operations of the supplemental carriers have had an outstanding accident
record in the past 10 years with no fatal accidents in 8 of the 10
years and no fatal accidents for the last 7 years, consecutively.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JAMES B. KING
Chairman

: /s/ FRANCIS H. McADAMS
Member

/s/ PHILIP A. HOGUE
Member

/s/ ELWOOD T. DRIVER
Member

September 6, 1978
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APPENDIX A

ACCIDENT DATA TABLES
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Fatal Accidents, Fatalities
U. 5. Air Carriers
All Operations

1977
Acft Patalities Tot Reported
Date Location Oper Serv Acft  Damg Psg Cr Oth Tot Abd Type of Accident

Certificated Route Air Carriers

3-27 Sahta Cruz De PAWA Psg(NS-I) B-747 Dest 318 9 0 327 396 Ground Collision
Tenerife KIM  Psg(NS-I) B-747 Dest 0 0 248 248 248 PAWA Taxing and
Canary Islands KIM Takeoff Rium

4-4 New Hope, GA S0U Psg(S-D) DC-9 Dest 60 2 8 70 85 Crashed Enroute

5-16 New York, NY NYA  Psg(S-D} S/61L Subst 4 o 1 5 25 Roll over while
Idling Rotors

12-18 Kayesville, UT UAL Crg(S-D) DC-8  Dest 0 3 0 3 3 Collided with
Mountain

Supplemental Air Carriers

None

Commexrcial Operators of Large Aircraft

7-6 St. Louis, MO FLAX Crg(NS-D) L-188 Dest Q0 3 0 3 Crashed During

Takeoff
Total 382 17 257 656 760

‘Neme of Operator PAWA - Pan American World Airways

KIM - Royal Dutch Airlines

S0U0 - Southern Airways

NYA - New York Airways

VAL - United Air Lines

FLAX - Fleming International Airways
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FIRST
TYPE OF ACCIDENT

GROUND=WATER LOOP-$WERVE
BRAGGEN WINGTIP POD OR FLNAT
WHEELS—~U# LANDING

WHEEL S=DOWN LANDING [N WATER
GEAR COLLAPSED

GEAR RETRACTED

HARD LANDING

NOSE OVER/DOWN

RNOLL OVER

OVERSHNOT

UNDERSHOOT

COLLISION BETWEEN ATRCRAFT

BOTH TN FLIGHT
ONE AIRRORNE
BOTH GN GROUND

COLLISION W1TH GROUND/WATER

CONTROLLED
UNCONTROLLED

COLLIDED WITH
WIRES/POLES

TREES

RESTOENCE/S

BUILDING/S

FENCE, FENCEPOSTS
FLECTRONIC TNWERS
RUNWAY DR APPROACH LIGHTS
ATRPORT HAZARD

ANTMAL S

CROP

FLAGMAN LNADER

DITCHES

SHOWBANK

FARKED AIRCRAFT (UNATTENDED)

AUTOMORILE
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£IRSY TYPE DF ACCIDENT BY INJURY [NDEX
Us5s ATR CARRIERS'
ALL NPERATIONS
1977

FIRST

IN Y INDEX L‘-'PE—O.F_,ACE

'1
] DIRT RANK
g S o .
I 0 S RECORDS  ACCIDENTS

LI & ¢° OTHER

<
BIRD STREKE
STALL

SPIN

SPIRAL

MUSH

FIRE OR ExP
IN FLIGAHT
ON GROUND
ATRFRAME Fa
IN FLIGHT
ON GROUND
ENGINE TEARY
ENGINE FATLL
PROPELLER/RE
PROPELLER
TAIL RGTOR
MAIN ROTOR
PRGP ROTDR 4

JET INTAKE/E

PROPELLER/JE
TURBULENCE

i HAIL DAMAGE
LIBHTNING ST
EVASTVE MANE(
UNCONTROLLED
DITCHING
MISSING ACFT
MISCELL ANEOUS

UNDETERMINED

RECORDS

ACCIDENTS




INJURY INDEX

&7

e 0 ‘x‘b :
|

FIRST
JYPE OF ACCIDENT % ) L -\ RECORDS ACCIODENTYS

Y
q’\\‘x()

DIRT BANK
OTHER 1 1 1 !
BIRD STRIKE

STALL

SPIN It
SPIRAL

LS K ‘
FIRE OR EXPLNSINN [
IN FLIGHT

NN GROUND 1
ATRFRAME FALURE

IN FLIGHT I
ON GROUND

ENGINE TEARAWAY

ENGINE FATLURE OR MALFUNCTION 1 1 4 4

i
|
|
PROPELLER/RDTOR FAILURE . i
PROPELLER L 1 1 !
TaiL ROTOR !
M&IN RNTOR

PROP ROTOR ACONT TG PERSNN

JET INTAKE/EXH ACONT TO PERS

PRNOPELLER/JET/ROTOR BLAST

TURBULENCE 9 9 9 ;i
HALL DAMAGE T AIRCRAFT

LTGHTNING STRIKE

EVASTVE MANEUVER 1 1 1
UNCONTROLLED &LT REVIATION 1 1 T
DITCHING i
MISSING ACFT NOT RECOVERED

MISCELL ANEDUS/OTHER 2 2 2 i

UNDETERMINED

RECORDS 5 14 a 27

*|
ACCIDENTS 5 14 7 26




FIRST
TYPE OF ACCIDENT

GRNUND-WATER t0MP-~SWERVE
BRAGGEN WINGTIP POD NR FLOAT
WHFFLS=UP LANDING

WHEEL S=DOWN LANDING TN WATER
GEAR COLLAPSED

GEAR RETRACTEN

HARD LANDING

NNSE OVER/DOWMN

ROLL NVER

VERSHONT

UNBERSHOOT

COLLISION BETWEEN ATRCRAFT

B0OTH IN FLEIGHT
fAINE ATRRORNE
BOTH DN GROUND

COLLISTON WITH GROUND/WATER

CONTROLLED

UNCONTRALLED

GOLLIDED WITH

WIRES/POLES

TREES

RESIRFENCE/S

BOUILDING/S

FENCE. FFNCEPDSTS

ELECTRONIL TOWERS

RUNWAY OR APPROACH LIGHTS
.

AJRPORT HAZARD

ANTMALS

CROP

FLAGMAN LOADER

DITLHES

SNOWBANK

PARKED AFRCRAFT (DNATTEMDED)

AUTOMORTLE
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FIRST TYPE OF ACCIDENT BY AIRCRAFT DAMAGE
(.. AIR CARRIERS
ALL OPERATIDNS
1977

AIRCRAFT DAMAGE

W
& é\""
a‘q'o q;;\v eoq' o\‘:‘
& P F &

i

FIRST
TYPE OF ACCIDENT

BIRT BANK

OTHER

BIRD STRIKE
STALL

SPIN

So1RAlL

MUSH

FIRE OR EXPLOST
IN FLIGHT

ON GROUND
AIRFRAME FAILUR
TN FLIGHT

ON GROUND
ENGINE TEARAWAY
ENGIME FATLtRE
PROPELLER/ROTOR
PROPELLER

TAIL ROTOR

MATN ROTNR

PROP ROTOR ACHN
JET TNTAKE/ZEXH 4
PROPELLER/JET /RE
TURBULENCE

HAIL DAMAGE TO ¢
LTIGHTNING STRIKE
EVASIVE MANELVER
UNCONTROLLED ALT
DITCHING
MISSTNG AGCFT NOT
MISCELLANENUS/OT

UNDETERMINED

RECORDS

ACCIOENTS




|
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|

AIRCRAFT DAMAGE

S
& «efbyb |
o ¥ &
FIRST S L
TYPE OF ACCIDENT o " & &L RECARNS  ACCINENTS ;

DIRT RANK

OTHER

-

RIRD STRIKE

STALL

SPIN

SPIRAL

MLSH |
FIRE OR EXPLOSION
IN FLIGHT

NN GROUND ‘
AIRFRAME FA JLURE

IN FLIGHT

ON GRDUND ]
ENGINF TEARAWAY i

ENGINE FAILURE QR MALFUNCTINN | A 1

? z
PROPELLER/RGTOR FAJLURE |
PROPELLER 1
TAIL ROTOR
MAIN ROTOR :
PROP ROTOR ACONT TO PERSNN
:

JET INTAKE/EXH ACDNT YN PERS |

PROPELLER/JET/ROTOR RLAST w
7 TURRULENGE 9
HAIL DAMAGE TO AIRCRAFT ﬁ
LIGHTNING STRIKE !
EVASIVE MANEUVER 1 i
UNCONTROLLER ALT DEVIATION 1
_GITCHING
MISSING ACFT NOT RECOVERED
MISCELL ANEDUS/OTHER 1 1

UNDETERMINED

RECORDNS % 0 1 2 27

ACCIDENTS 4 9 1 12 26 ]




- % -

FIRST PHASE GF OPERATION BY INJURY INDEX
U.S. AIR CARRIERS
ALL OPERATIONS

1977
] FIRST
INJURY INDEX : QPERATIONAL P
& ACROBATICS
FIRST \"\. ‘_\O \;oﬂ- “g RECPRDS  ACGINENTS ! STV BUZTING
OPERATIONAL PHASE R L UNCONTROLLED |
STATIC EMERGENCY DES!
STARTING ENGINE/S : LOW PASS
IDLING ENGINE/S 1 b 1 OTHER
ENGINE RUNUP . EN ROUTE TO T
10LING ROTORS 1 1 1 EN RDUFE TG R
PARKED=ENGINES NOT OPERATING SURVEY FIELD/
OTHER ’ STARTING SWAT
TAX SWATH RUN
TO TAKEGRF 1 1 1 3 3 FLAREOUT FOR
FROM LANDING 2z 2 k4 PULLUP FROM §
OTHER H -2 4 PROCEDURE TUR
GROUND TAXI TO TAKEOF: CLEANUP SWATH
GROUND TAXT FROM LANDING MANEUVER TD &
GROUND TAXI, DFHER RETURN TD §TR
AERIAL TAXI TO TAKENFF LANDING
AERTAL TAXI TO/FROM LANDING TRAFFI1C PATTE
AERIAL TAXT, DTHER FINAL APPROAC
TAKEQFF ENIVEAL APPRO
RUN 1 1 ! FENAL APPRBAC
INITTAL CLIMB 1 1 2 2 LEVEL DFF/TON
VERTICAL RDLL (FIXED W
RUNNING {ROTORCRAFT/VTOL-STOL) ROLL-0N/RUN=0
ABORTED (FTXED-WING) POWER=(IN LANEC
ABORTED [ROTORCRAFT/VTOL} POWER-OFF AUT
ABORTED (ROTORCRAFT/STOL) GD-AROUND {VF
DTHER MISSED APPREA
INFL 1GHT OTHER
CLIMB TO CRUISE 1 1 A UNKNOWN /NOT F
NORMAL CRUISE 1 s 7 T
DESCENDING “ 4 “
HOLDING (I1€R} 1 1 1 RECORDS
COVER NG ACCIDENTS

POWER=ON DESCENT (ROTORCRAFT)

AUTOROTATIVE DESCENT




FIRST

OPERATIONAL PHASE

A&CROBATICS

- BUZZING

UNCONTROLLED DESCENT
EMERGENCY DESCENT

LOW PASS

OTHER

EN ROUTE TO TREAT CRWP

EN ROUTE TO RELOADING AREA
SURVEY FIELD/AREA

STARTING SWATH RUN

SWATH RUN

FLAREOGUT FOR SWATH RUN
PULLUP FROM SWATH RiIIN
PROCEOURE TURMNARCRIND
CLEANUP SWATH

MANEUVER TO AV(QID NASTRUCTINN

RETURN TG 5TRIP

LANDING

TRAFFIC PATTERN=CIRCLLING
FIN&L APPROACH [VFR]
INTTTAL APPROACH

FINAL APPROACH {IFR)

LEVEL OFF/TOUCHDOWN

ROLL (FIXED WING)
ROLL=NN/RUN-ON [ROTORCRAFT )
POWER=0ON LANOING (ROVORCRAFT)
POWER-OFF AUTORDTATIVE LDG
GO=AROUND (VFR}

MISSED APPROACH (IFR)

(THER

UNKNOWN /NDT REPORTED

RECORDS

ACCIDENTS

- 87 -

INJURY INDEX

\)" *
N
PSR N
vt &0
% o LN . RECORDS  ACCIDENTS

1 1 1
3 1 1
5 14 4 27




FIRST

QPERATIONAL PHASE

SYATIC

STARTING EMGINE/S

IDLING ENGINE/S

ENGINE RUNUP

1DLING ROTORS
PARKED~ENGIRES NOT NPERAT ING
DTHER

TaxL

70 TAKENFF

FROM LANDING

OTHER

GRUUND TAXT TO TAKEQNFF
GROUND TAXI FROM LANDING
GROUND TAX1. DYHER

AERTAL TAXI TO TAKENFF
AERTAL TAX1 TDAFROM L AND [NG
AERFAL TAX!t. OTHER

TAKEGQGFF

RUN

INITIAL CLIMR

VERTICAL

RUNNING IROTORCRAFT /VTOL-STOL }

ABORTED (FTXED=WING}
ABDRTED (RDTORCRAFT/VTOL)
ABORTED (ROTORCRAFT/STOLI
DTHER

TNFL[GHT

CLTMB T0O CRUISE

NORMAL CRUISE

DESCENDING

HOLDING {IFR}

HOVERTNG

POWER«ON DESCENT (RNTORCRAFT)

AUTOROTATIVE DESCENT

- 58 -

FIRST PHASE NF ONPERATION BY AIRCRAF) DAMAGE

V.S, AR CARRIERS
ALL DPERATIONS
1977

AIRCRAFT DAMAGE

53

RECORDS ACCTD&HTS

1 1
1 1
3 3
? 2
2 4
1 1
2 2
1 1
T T
4 4
1 1

FIRST

CPERATIONAL P}

ACROBAFICS
“ThozzinG
UNCONTROLLED DE
EMERGENCY DESCE
LOW PASS
OTHER
€M ROUTE TO TR
EN RDUTE TO RE
SURVEY FIELD/A
STARTING SWATH
SWATH RUN
FLAREDUT FOR S
pULLUP FROM $W
PROCEDURE TURN
CLEANUP SWATH
MANEUVER TO AV
RETURN TD STRI
LANDING
TRAFFIC PATTER
FINAL APPRDACH
INITEAL APPROZ
FINAL APPRNOAC
LEvEL OFF /70Ut
ROLL (FIXED W
ROLL=0N/RUN=0!
POWER~ON LAND
POWER=DFF AUT
GO~ARDUND {VF
MISSED APPROA
OTHER

UNKNOWN/NOT R

RECORDS

ACCIDENTS




= 89 -

AIRCRAFT DAMAGE

A
oF

FIRST r&o o &
QPERATIONAL FHASE & o § P

RECORDS ACCIDENTS
ACROBATICS

TBozzine
UNCONTRHLLED DESCENT
EMERGENCY DESCENT
LOW PASS
OTHER
€N ROUTE TO TREAT CROP
EN ROUTE TO RELDADTNG AREA
SURVEY FIE{D/AREA
STARTING SWATH RUN
SWATH RIN
FLAREOUT FOR SWATH RUN
PULLUP FROM SWATH RUN
PROCEDIRE TURNARDUND
CLEANUP SWATH
MANEUVER TD AVDID ORSTRUCTION
RETURN 7O STRIP
LANDING
TRAFFIC PATTERN-CIRCLING
FINAL APPRDACH (VFR) 1
INITIAL APPROAGH
- FINAL APPROACH {IFR)
LEVEL OFF/TOUCHDDWM
RDLL {FIXED WING) ]
ROLL~ON/RUN-DM (ROTDRLRAFT)
POWER=0ON LANDING FRNTNRCRAFT}
POWER~OFF AUTOROTATIVE LDG
QD—AROUND (VFR)
MISSED APPROACH (TFR)
OTHER

UNKNDWN /NOT REPORTED

RECORNS 4 10 1 12 27

ACCIDENTS




IYPE OF OPERATION

SCHENULED DOMESTIC PASSG.SVE
SCHEDULED INTL PASSG SERVIGE
SCHEDULED DOMESTIC CARGO $VG
SCHEDULED INTL CARGN SERVICE
LHARTER~PASSENGER=DNMESTIC
CHARTER=CARGD-ROMESTTC

MIL CONTRACT=PASS -NnEST L
MIL CNNTRACT-CARGG=NSHFSTIC
TEST

TRAINENG

FERAY-DOMESTIC

COMPANY FLIGHT
CHARTER-PASSG~ INTL
CHARTER—CARGD-INTL

MIL CONTRACT-PASSG~[NTL

MIL CONTRACT-CARGO=TNTL
FERRY=INTERNAT TONAL

OTHER

RECORDS

ACCIDENTS

- 60 -

TYPE NF OPERATINN BY INJURY INDEX
5.5, AER CARREERS
ALL NPERATIDNS

1977
URY | EX
[Ny .
~ .
P\ IR RECORDS
Yo G 0
AR M R

z s 1%
2 1 3
1 ] 2
1 1
pool 2
b2 a
5 14 a : 27

5 14 T

ACCINENTS

26

ERCEN

CONDITIONS

NAWN
NAYLIGHT
DUSK

NIGHT (DARFK
NIGHT (MODN

DNKNOWN/NOT

RECORDS

ACCIDENTS

IYPE OF POWE

RECIPRNCAT]
TURROJET EN
TURBOPRAP E
TURRBOFAN EN
NNNF

TURRNSHAFRT

RECNRDS

ACCINFNTS
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CANDITIONS OF LIGHT RY INJURY [NDFX
5. AIR CARRIERS
ALL apERaTINNS

1377
INJURY INDEX
. ;
) i
e ~ o H
am As ‘\° “0‘ N RECORDS  ACCIDENTS :
CONDITIONS OF LIGHT A D I
DAWN
PAYLIGHT 3 A 4 15 15
NUSK |
KNTIGHT (NARK) 2 L] o 11 10
\
NIGHT (MOONLIGHT-RRIGHT) r
LINKNOWN/NOT REPDRTED 1 1 1 :
:
i
RECNRDS 5 14 A 27
ACCTDENTS 5 18 T 26
g
|
i
TYPF NF PNWER RY INJURY INDEX
1.5, AIR CARRIERS . o
ALL OPERATINNS 1
1977 !

INJURY INDEX

SRR « |
J0 o7 O RECORNS ACCIDENTS :
o=

O

TYPE OF POWER DL A

RECIPRNCATING ENGINF 1 1 1

TURRDJET ENGINE R 4 12 11

TURRNPROP ENGTNE 1 k] ? L] ‘ A

THRROFAN ENGINE 3 2 2 7 T

NONF 1
TURRNSHAFRT 1 ] 1

RECNRNS 5 14 A 27

ACCIDFNTS 5 14 T

26




AERPORT PROXJMITY

ON AJRPORT

ON SEAPLANE RASE

0N HELTPORT

ON BARGE/SHIP/PLATFORM
iN TRAFFIC PATTERN

WITHIN 1/4 MILE

62 -

ATRPNRT PROXIMITY 8Y INJURY INDEX
U.5. AIR CARRIERS
ALL NPERATIONS

WITHIN
WL THIN
WITHIN
WITHIN
WITHIN
WITHIN
WITHIN

BEYOND

1/2 MILE

3/4 MELE

1
4
3
4
5

5

MILE

MILES
MILES
MILES
MILES

MILES

UNKNCHN/NOT REPORTED

RECGROS

ACCIDENTS

TYPE OF
WEATHER CONDITEQNS
VFR
1FR
RELOW MINTHUMS

UNKNOWN/NDT REPORTED

RECDRDS

ACCIDENTS

1977
INJURY INDEX
o
)
s
¥ g\o ‘\0‘. o RECORDS ACCTDENTS
¥ 4o *} es:
2 3 8 13 12
1 1 1
111 12 1z
1 1 1
5 14 B 27
5 14 T 26
TYPE NOF WEATHER CONNITIONS BY INJURY TNDEX
u.%5, AIR CARRIERS
ALL OPERATIONS
1977
INJURY INDEX
<
D
g \
Nl éo,oé*’ RECORDS  ACCIDENTS
DUIEEAAE S
2 A 1 17 i
2 5 1 R 8
1 1 ? ]
5 14 a 27
k1 14 7 26

INVOLVES

TNVOLVES

RROAD CAUSE/S

PILOT

PERSONNEL

ATRFRAME

LANDING GEAR

POWERPLANT

SYSTEMS

INSTRUMENTS/EL

ROTORCRAFT

ATRANRT FATRWAY

WEATHER

TERRAIN

MISCELL ANEDUS

UNDETERMINED

THE FIG
OF AcCCl

* 16 Ab.A
CATEGOR
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<
CAUSE/FACTDR TARLE @

.5, ATR CARRIERS
ALL OPERATIONS
1977

EXCLUDES 3 ACCIDENTS WITH NO CAUSAL ASSIGMMENTS j
K
TNVOLYES 23 TOTAL ACCIRENTS i%
INVILVES & FATAL ACCIPENTS
. FATAL ACCIDENTS NONEATAL ACCTOENTS ALL ACCIDENTS
BROAD CAUSE/FACTNR CAUSE FACTOR 7TDTAL* CAUSE FACTOR TOTAL® CAUSE FACTOR TOTAL#
PILOT H 3 k) [ 8 1a 1 11
, 50.00 25.00 75,00 42,11 00 42,11 43,48 4.35 47,83
PERSONNEL z 1 3 14 1 15 16 2 18 i
50,00 25.00 75,00 T3.68 5.26  7B.95 69,57 B.T0  TB.2& r
ATRFRAME ’ !
.00 +00 .00 00 +00 .00 00 £00 +00
LANDING GEAR 1, 1 1, 1 1 1 2
25.00 .00 2%.00 N0 5.26  5.26 4,35 4,35 B.70
POMERPLANT ’ 2 . 2 1 1 2 3 1 4
' 50.00 00 50,00 5.26 5.26 10,53 13.04 4435 17.3%
I
SYSTEMS ! 1 1 3 1 1 2
00 25.00 25.00 5.26 W00 5.26 4,35 4,35 8.70 |
[MSTRUMENTS/EDUIPMENT E ACCESSORIES
.00 .00 .00 00 .00 .00 00 .00 00
ROTORCRAFT
.00 .00 +00 +00 «00 .00 W00 «00 +00 |
AIRPNRT/AIRWAYS/FACILITIES 3 3 3 k] i
00 .00 .00 D0 15.79  15.79 00 13.04  13.04
WEATHER 1 ] 9 3 1 10 3 12 ;
: 25,00 00 25.00 47431 15,79 57.89 43,48 13,06 52,17 i
1
TERRAIN ) 1 i ] 1 i
«00 .00 .00 .00 5.26 5426 +00 4,35 %435
MISCELLANEDUS 1 1 1 1
.00 .00 00 5.25 00 5.26 4,35 .00 4.35
i
UNDETERMINEN
L 00 .no .00 o0 .00 .00 .00 .00 00 i

THE FIGURES NPPOSITE EACH CAUSAL CATEGORY REPRESENT THE NUMBER AND PERCENT !
OF ACCIDENYS TN WRICH THAT PARTICHLAR CAUSAL CATEGDRY WAS ASSIGNED .

® IF. AN ACCIDENT INCLUDES BDTH A CAUSE AND RELATED FACTOR IN THE SAME CAUSAL
CATEGDRY, THE ACCINENT IS REPRESENTED ONCE UNDER THE TOTAL FOR THAT CATEGORY
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CAUSE/FACTOR TARLE
POWERPLANT (C

U,S. ATR CARRIERS

ALL GOIPERATIONS
1977

EXCLUNES 3 ACCINDENTS WITH NO CAUSAL ASSIGMMENTS DETAILED CAL
ENGINE STRUCT
IGNITIDN SYST
INVOLVES 23 TOTAL ACCTDENTS FUEL SYSTEM
LUBRICATING §
TNVOLVES 4 FATAL ACCIDENTS COOLING SYSTE
PROPELLER AND
EXHAUST 5¥§TH
ENGINE ACCESS
FATAL ACCIDENTS NOMFATAL ACCIDENTS ALL AECIDENTS ENGINE CONTRO
—— POWERPLANT=TN
MISCELL ANEDUS
DETAILED CAUSE/FACTOR CAUSE FACTDR  TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL COMPRESSOR
— e emm—— e ————m mmmmm— e mmm—— e—e——— ———— REDUCTION GEA
’ COMPRESSOR &%
NISC, COMPR
OTHER
*2 PILOT % CrMBUSTINN AS
TURBTNE ASSEM
PILOT IN COMMAND ACCESSORY ORI
ATTEMPTED DPERATION W/KNOWN DEFICIENCIES IN EQUTPMENT 1 ! 1 1 LUBRIZATENG S
DIVERTED ATTENTION FROM OPERATIDN OF AIRCRARY 1 1 1 1 FUEL SYSTEM
FATLED TO SEE AND AVOID DTHER AJRLRAFY 2 4 2 2 SAFETY SYSTeM
FAILED TO SEE AND AVOID OBJECTS MR NBSTRUCTIONS . 1 1 1 1 IGRITION $YST
FATLED TO FOLLOMW APPROVED -PROCEDURES. DIRECTIVES ETC 1 1 ? 2 3 3 TOROUEMETER
IMPROPER 1FR OPERATION 1 1 1 t AR ALEED
[MPROPER TN=FLTGHT DECISTONS OR PLANNING 1 1 1 1 EXHAUST SYSTE
EXERCISED PNOR JUDGMENT 1 1 1 1 THRUST REVERS
INITIATED FLTIGHT IN ADVERSE WEATHER CONDITIONS 1 1 1 1 DTHER
MISJUDGED DISTANCE, SPEED, AND ALTITUDE 1 1 1 1 PROPELLER 5¥§
M1SJUDGED CLEARANCE 1 1 1 1 FEATHERING
FAILED TO MAINTAIN DIRECTIONAL CONTRNL 1 1 1 1 CONSTANY SPEE
DIRECT ENTRIES t 1 1 1 POWER LEVER
PRAPELLER LEV
SUBTOTAL “ 1 5 11 il 15 1 16 REVERSE THRUS
ENGINE INDICA
coprLoT ENGINE [NSTAL
FAILED TO FOLLDW APPRDVED PROCEDURES. DIRECTIVES, ETC 1 1 1 1
SURTAT AL
SUBTOTAL 1 1 1 1
% SYSTEMS &
#% PERSONNEL #%
ELECTRICAL SY
FLIGHT INSTRUCTOR OTHER
MAINTENANCE, SERVICING: INSPECTION HYDRAULIC $¥S
INADEQUATE MATNTENANCE AMD INSPECTION 1 1 1 1 FLIGHT CONTRD
OPERATIONAL SUPERVISORY PERSONNEL ANTI=TCING, D
DEE1CIENCY, COMPANY MAINTATNED EOMT, SERV. AEGULATIANS 1 1 1 1 AER CONDITION
WEATHER PERSONNEL AUTO PELOT
TRAFFIC CONTROL PERSONNEL OTHER
1SSUED [MPROPER OR CONFLICTING INSTRUCTIANS 1 1 1 1 FIRFE WARNING
ATRPORT SUPERVISORY PERSONNEL FIRE EXTINGHI
IMPROPER MAINTENANCE—AIRPORT FACILITIES L 1 1 t OXYGEN SYSTEM
AIRWAYS FACTLITIES PERSONNEL OTHER SYSTEMS
PROCUC T1ON-DESTGN=PER SONNEL
MISCELLANEDUS=PERSDNNEL SURTOTAL
PILDOT OF OTHER ATRCRAFT 3 3 3 k]
GROUND CREWMAN 1 1 1 1 #* A[RPORTS/
PASSENGER [ 6 6 )
0THER 1 1 2 1 1 2 ATRPORT FACIL
THIRD PILOT . ATRPNRT CONDY
FL1GHT ENGINEER WET RUNWAY
-‘FL1GHT . PERSONNEL SNOW NN RUN
FLIGHT AYTENDANT 5 5 5 5 POORLY MAIN
DISPATCHING (AIR CARRIER ONLY) ICE/SLUSH Mi
FAILED TO KEEP FLIGHT PADPERLY ADVISED (FLIGHT FNLLAMING 1 1 1 1 SNOW NN RAMI
AIRWAYS FACTL
SUBTOTAL 3 1 4 16 2 18 19 3 22
SUBTOTAL
% ATRFRAME 4
% WEATHER #:
WINGS
FUSELAGE RATN
LANDING GEAR HASL
MATN GEAR=SHOCK ABSORBIMG ASSYy STRUTS. ATTACHMENTS, ETC 1 1 1 1 UNFAVOR ARLE
OTHER 1 1 1 1 WIND SHEAR
FLEIGHT CONFROL SURFACES TURBULENCE
SUBTDTAL 1 1 1 1 1 ! 2
#k POWERPLANT *%




POWERPLANT (CONTINIED)

DETATLED CAUSE/FALTOR
ENGINE STRUCTURF
TGNITION SYSTEM
FUEL SYSTEM
LUBRICATING SYSTEM
COOLING SYSTEM
PROPELLER AND ACCESSORIES
EXHAIIST SYSTEM
ENGINE ACCESSDRIES
ENGINE CDONTROLS
POWERPLANT=YNSTRIMENTS
MISCELL ANEDUS

CNMPRESSNR STALLS
REQUCTION GEAR ASSEMBLY
COMPRESSOR ASSEMRLY

DISC. COMPRESSOR RDTOR

OTHER
CAMBUSTION ASSEMALY
TURBINE ASSEMALY
ACCESSORY DRIVE ASSEMBLY
LUBRICATING SYSTEM
FUEL SYSTEM
SAFETY SYSTFH
IGNITION SYSTEM
TORQUFMETER
ATR BLEED
EXHAUST SYSTEM
THRUST REVERSER

DTHER
PRNPELLER SYSTEM

FEATHERING PuMP
CONSTANT SPEED DRIVE
POWER LEVER
PROPELLER LEVER
REVERSFE THRUST LEVER
ENGINE INDICATING EQUIPMENT
ENGINE INSTALLATION

SURTOT AL
¥ SYSTEMS xa

ELECTRICAL SYSTEM

OTHER
HYDRAULIC SYSTEM
FLIGHT CONTROL SYSTEMS
ANTI-I1CING, DE-ICING SYSTFMS
AIR CONDITEON, HEATING AND PRESSIRIZATION
AUTO pPILODT

OTHER
FIRF WARNING SYSTEM
FIRE EXTINGII[SHER SYSTEM
OXYGEN SYSTEM
OTHER SYSTEMS

SUBTOTAL
R AIRPORTS/ATRWAYS/FACTLITIFS &%

ATRPDRT FACILITIFS
ATRPORT CONDITIONS
HWET RUNWAY
SNOW DN RINWAY
POORLY MATNTAINER RUNWAY SIRFACE
ICE/SLUSH ON RAMP/TAXIWAY
SNOW 0N RAMP/TAXIWAY
ATRWAYS FACTLITIES

SUBTOT AL

“2 WEATHER %%

RATN

HATL

URFAVORARLE WIND CONDIT I0NS
WIND SHEAR

TURRULENCE IN FLIGHT, CLEAR ATR
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CAUSE/FACTOR TABLE

FATAL ACCIDENTS NONFATAL ACCIDENTS

CAUSE FACTOR TNTAL CAUSE FACTOR TOTAL
L t ' .
1 1
1 1
1 1
1 1
3 E] 1 1 F4
1 1
1 1
1 1 1 1
1 1
1 1
1 1
2 2
. 2 2
7 7
1 1
1 1
2 2
1 1
3 3

ALL ACCIDENTS

CAUSE

-

FACTOR

NN -

TOTAL

NN

W R




WEATHER [(CONTINUEN)

DETAILED CAUSE/FACTOR

TURBULENCE ASSNCIATER WITH CLOUDS AND/OR THUNDERSTORMS
THUNDERSTORM ACTIVITY

SUBTOTAL
#% TERRALIN *x*
SNOW-COVERED
SUBTOTAL
% MISCELLAMNEDUS %%
EVASIVE MANEUVER T0 AvDIN COLLISIDN

SURTOTAL

GRAND TOTAL

%% MISCELLANENUS ACTSs CONNITINNS k=
LEAK/LEAKAGE

OVERHEATED

CONGESTED RAMB/TAXIWAY

SEAT BELT SIGN NN

SEAT BELT NNT FASTENED
ELFCTRICAL FATLURE

FATIGUE FRACTURE

THRUST REVERSAL~UINWANTED

PILOT FATIGIE

014 EXHAUSTION=PRDPELLER SYSTEM
HYDROPLANING NN WET RUNWAY

NTRECT ENTRY CAUSES

BILNT=5AW OTR ACFT TOO LATE TO AVNID MANEUVFR

- &b -

CAUSF/FACTOR TABLE

FATAL ACCIDENTS

CASE FACTOR  TOTAL
1 1
2 2

13 3 16
1 1
1 !

1 1
1 1
1 1
1 1
1 1

DIRECT ENTRY CAUSES ARE CARRIED UNRER T#ETR APPROPRIATE
CAUSAL CATEGDRIES AND ARE INCLUDEN jh THE TOTALS

NOMFATAL ACCIDENTS

ALL ACCIDENTS

CAUSE  FACTOR TOTAL
5 5
1 1

9 4 13
3 1

1 1

1 1
1 1
40 15 56
i 1

7 7

n 8
1 1

Caus

5
1

11

v

E FACTOR TOTAL
5

1 2
4 1%
L 1
1 1
1

1

19 T2
1

1

1 1
T T
a

1 1
1

1

1

1

1 1
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APPENDIX B

0 LISTING AND BRIEFS OF ACCIDENTS

e




- 69 -

UeSa AIR CARRIER ACCIDENTS
ALL OPERATINNMS

1977 ;
FILE  AIRCRAFT ATRCRAFT INJURY j
NUMBER REGIST. DATE LOCATIDN MAKE MODEL  INDEX
1 0001  NBL30ON 092177 NDAYTONA BEACH.EL  BOEING 727 SERIOUS
1 0002  N4620 012577  JAMAICA.NY BOEING 727 NNONE |
1 0002  NT598A 012577  JAMAICA NY BNE ING 707 NONE %
1 0003  NI302L 022177  JAMACIA.NY DOUGLAS nC-8 NONE ]
1 0004 N5B12 031877  FLUSHING,NY CONVAIR 580 NONE
1 0005  N6B34 030477 DAY TON, OH BOEING 727 SERINUS ;
1 0006  N247P 021077  SHENANDOAH,VA NIHON YS1l SERIDUS i
1 0007 N7286 021177 NWACDsTX RDE ING 727 SERIOUS f
1 0008  N224AM 020277  PARSONS ,KS SWEARINGEN  SA-226 SERIOQUS ;
' 1 0009 N2714R 030977  EMMONAK ., AK DEMAVILLAND DHC-6  NONE
1 0010  N13350 040477 NEW HOPE ,GA DOUGLAS nC-9 FATAL :
1 0011  N66NA 070677 NLOS ANGELES.CA DOMIGLAS NC~10  SERIOUS
10012  N956VY 082177  NEW YORK.NY DNUGLAS DC-9 NONE
1 0013  N9O4CL 011677  BALTIMORE,MD DNUGLAS . DC-8 SERINUS
1 0014  NB1SE 080577 NMIAMI.FL DOUGLAS DC-8 SERTOUS
1 0015  NS15TY 071677 NFT.WAYNESIN  DOUGLAS DC=6A  SERINUS
1 0016  NB12BN 0B0777 NVARADERD,CUBA DOUGLAS PC-8 SERIBUS
1 0017  N171PS 072277 NGLENDALE,CA LOCKHEED 188C SERIDUS
1 0018  N28OF 070677  ST.LOUIS,.MO LOCKHEED L-188C FATAL
1 0019  NSL1ICL 100277  SHANNON ARPT, IRLD DOUGLAS nc-8 SERTQUS :
1 0020 N329 031277 NATLANTA,GA LOCKHEED L~1011 SERIOUS

1 0021 NBO4TU 121877 NKAYSVILLE.UT DOUGLAS NC-3F FATAL




FILE
NUMBER

onz2
0023
0024
0025

0026

0026
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UeS. AIR CARRIER ACCIDENTS
ALL OPERATIONS

1977

AIRCRAFT ATRCRAFT
REGIST. DNATE LOCATION MAKE MODEL
N32725 060377  TUCSON,AZ ~ BDEING 727
N616US 111777  JAMAICA.NY , ROEING T47F
N329PA 060977 NBERLIN,GERMANY BOE ING 727
N619PA 051677  NEW YORKsNY STKORSKY S-61L
N736PA 032777  TENERIFE,CANR ROE ING 747
PH-BUP 032777  TENERIFE,CANR BOEING 747

INJURY
INDEX

NONE
NONE
SERTOUS
FATAL
FATAL

FATAL
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LIST OF ABBREVIATIONS USED IN BRIEFS

AERIAL APVERTISE
ATRLFLIGHT INSTR.

AIR SHAOW/RAC ING

AIR TAXI-CARGN

ATR TAXT-PASSG

APPROACH CTL- DEPARTURF
APR CTL-TOW ENRT CTL SRV
ASSOC CRNOP CTL AGCTIVITIES
ASSOC FIRE CTL ACTIVITIES
COMMERCIAL,,FLIGHT L INSTR
CNRP/EXELC

CR-

CTR CARGO-D

CTR CARGN-]

CTR PASSG-N

CTR PASSG-1I

LAST ENRDUTE STNDP
MAPPING/PHNTO

MIL CONTRACT CARGO INTL
MIL CONTRACT PASSG TNTL
MILITARY CTR CARGN NHOM
MILITARY CTR PASSG DOM
MIL/CTR CARGN

MIL/CTR PASSG

NR,

NS CTR CARGN

NS CTR PASSG

NS CTR REVENUE CARGO 0NM
NS CTR REVENUE CARGD INTL
NS CTR REVEMUE PASSG DOM
NS CTR REVENUE PASSG INTL
ar-

PARAJUMP

PRIVATE,FL.INST R,

PX-

RADAR CTL/SURVEILLANCE
SCHED CARGD SRV

SCHED DOM PASSG SRV

SCHED NDOM CARGN SRV

SCHED INTERNATL CARGN SRy
SCHED INTERNATL PASSG SRV
SCHED PASSG SRy

5-n

S-1

UNK /NR

AERTAL ADVERTISING

ATRLINE TRANSPDRT INSTRUCTOR

AIR SHOW/AIR RACING .

AIR TAXE~CARGO OPERATIONS

ATR TAXI-PASSENGER DPERATIONS

APPRDACH CONTROL~DEPAR TURE

APPROACH CONTROL~TOWER EN ROUTE CONTROL SERVICE
ASSOCIATED CROP CONTROL ACTIVITIES

ASSNCIATED FIRE CONTROL ACTIVITIES

COMMERCIAL FLIGHT INSTRUCTOR
CORPORATION/EXECUTIVE

CREwW

CONTRACT/CHARTER=CARGO-DOMESTIC
CONTRACT/CHARTER=CARGO-~TNTERNATIONAL
CONTRACT/CHARTER=-PASSENGER-DOMESTIC
CONTRACT/CHARTER-PASSENGER-INTERNATTONAL

LAST PLANNED EN RDUTE LANDING POINT

AERIAL MAPPING/PHD TOGRAPHY

MILITARY CONTRACT-CARGO~INTERNATIONAL

MILITARY CONTRACT-PASSENGER-INTERNATIONAL
MILITARY CDNTRACT-CARGU—DDMESTIC

MILITARY CONTRACT-PASSENGER=DOMESTIC

MILITARY CONTRACT~CARGD

MILITARY CONTRACT-PASSENGER

NEAR .
NONSCHEDULED/CHARTER REVENUE CARGO=-TNTRA-STATE
NONSCHEDULED/CHARTER REVENUE PASSENGER-INTRA-STATE
NONSCHEDULED/CHARTER REVENUE CARGO-DOGMESTIC
NOMSCHEDULED/CHARTER REVENUE CARGN-INTERMATIDNAL
NONSCHEDULED/CHARTER REVENUE PASSENGER-DOMESTIC
NONSCHEDULED/CHARTER REVENUE PASSENGER-INTERNATL
OTHER AIRCRAFT AND GROUND

PARACHUTE JUuMp

PRIVATE FLIGHT INSTRU(TOR

PASSENGERS

RADAR CONTROL/SURVEILLANCE

SCHEDULED CARGO SERVICE

SCHEDULED DOMESTIC CARGD SERVICE

SCHEDULED DOMESTIC PASSENGER SERVICE

SCHEDULED INTERNATIONAL CARGO SERVICE

SCHEDULED INTERNATIUNAL PASSENGER SERVICE
SCHEDULED PASSENGER SERVICE

SCHEDULED DOMESTIC

SCHEDULED INTERNATIONAL

UNKNOWN/NOT REPORTED
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APPENDIX C

. EXPLANATORY NOTES T
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EXPLANATORY NOTES

Aircraft Accident: An aircraft accident is ""an occurrence associated
with the operation of an aircraft which takes Place between the time any
pPerson boards the aircraft with the intention of flight until syuch time
as all such persons have disembarked, in which any person suffers death
Or serious injury as a result of being in or upon the aircraft op by
direct contact with the aircraft Or anything attached thereto, or the
aircraft receives substantigl damage, "

Aircraft-Miles: The distance flown by aircraft in terms of great circle
‘airport-to-airport distances measured in statute miles.

All-Cargo Carriers: Certificated Toute carriers Primarily engaged in the
transportation of freight and express. The nonscheduled Passenger opera-
tions of these carriers are included in this category, All-cargo opera-
tions of the Passenger/cargo carriers are not included.

All-Cargo Service: Transport service extablished Primarily for the
transportation of freight, éxpress, and maij,

All-Operations: Refers to all flight operations including test, training,
ferry, scheduled and nonschedul ed Passenger and €argo service, both reve.
nue and nonrevenue.

Causes and Related Factors: In determining Probable cause(s) of an acci-
dent, alj facts, conditions, and circumstances are considered, The objec-
tive is to ascertain those cause and effect relationships in the accident
Seéquence about which Something can be done t0 prevent recurrence of the
type of accident under consideration. Accordingly, for statistical pur-
poses, where two or more Causes exist in ap accident, each is recorded
and no attempt is made to establish a primary cause, Therefore, in the
cause and related factor table, the figures shown in the columns dealing
with cause will exceed the total number of accidents. 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
tollecting essential items of information that could not be readily
categorized elsewhere ip the system.

Certificate of Public Convenience and Necessity: A certificate issued
to an air carrier by the Civil Aeronautics EEard, authorizing the carrier
to engage in air transportation.
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Certificated Route Air Carrier: An air carrier holding a Certificate of
Public Convenience and Necessity issued by the Civil Aeronautics Board

to conduct scheduled services over specified routes. Certain non-scheduled
charter operations may also be conducted by these carriers.

Collision Between Aircraft: Collisions between aircraft are so classified
only when both aircraft are occupied. This inciudes collisions wherein
both aircraft are airborne (midair); one is airborne, the other on the
ground; and both are on the ground. A collision with a parked unoccupied
aircraft is classified under the broad category of collision with objects
(parked, unoccupied aircraft). Midair collisions nonfatal to air carrier
occupants are included in all computations except the fatal acccident
rates.

Commercial Operator: An operator who has been granted a commercial
operator operating certificate by the Federal Aviation Administration
to engage in the transportation of persons or property in commerce for
compensation or hire with large aircraft under 14 CFR 121.

Domestic Operations: Operations within and between the 50 states of the
United States. Includes domestic operations of the certificated trunk
and all-cargo carriers; the local service, helicopter, Alaskan, Hawaiian,
and other carriers.

Domestic Trunk Carriers: Those domestic "grandfather" carriers designated
as "trunk carriers'" in 1945 or 1946, when "feeder" carriers (now called
local service carriers) were granted certificates by the Civil Aeronautics
Board to perform local feeder air service. International and territorial
operations of the trunk carriers are shown under "international operations"
and are not included under "domestic operations."

Helicopter Carriers: Domestic certificated route air carriers employing
helicopter aircraft for their primary operations.

International and Territorial Operations: Operations outside the terri-
tory of the United States, including operations between the United States
and foreign countries and the United States and its territories or posses-
sions. Includes both the combination passenger-cargo (international
trunks) and the all-cargo carriers engaged in international and territorial
operations.

Local Service Carriers: Certificated domestic route air carriers opera-
ting over routes of lesser density between the smaller traffic centers
and between those centers and principal centers.

Nonscheduled Service: Revenue flights that are not operated in regular
- scheduled service such as charter flights and all nonrevenue flights
incident to such flights,
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Passenger-Mile: One passenger transported 1 mile. Passenger-miles are
computed by the summation of the products of the aircraft-miles flown on
each inter-airport flight multiplied by the number of passengers carried
on the flight.

Phase of Operation: The particular phase of the flight or operation
will be that phase of flight in which the first accident type or cir-
cumstance occurred. In the event that both the first and second type
of accident occur in one operational phase, the same phase is recorded
twice.

Revenue Passenger: A person receiving air transportation from an air
carrier for which remuneration is received by the air carrier. Air
carrier employees and others receiving air transportation against whom
token service charges are levied are considered nonrevenue passengers.

Revenue Passenger Enplanements: The count of the total number of passen-
gers boarding aircraft. This count may be measured on the basis of a
standard number of passenger enplanements per online originating passengers.

Revenue Passenger Originations: The unduplicated count of passengers
orginating journeys on the lines of each reporting entity with the return
portion of a round trip counted separately as an initial origination,

Revenue Plane-Miles: The total plane-miles flown in revenue service,

Supplemental Air Carrier: One of a class of air carriers now holding
operating certificates issued by the Civil Aeronautics Board, authorizing
them to perform passenger and cargo charter service supplementing the
scheduled service of the certificated route air carriers.

Type of Accident: The type of accident relates to the circumstances
involved in the accident; it indicates what happened. Two separate
types may be recorded fur one accident. The selection of first and
second type is made according to the sequence in which the circumstances
occurred.

BU.5. GOVERNMENT PRINTING GFFICE: 1978-261"264/271




