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FOREWORD

The purpose of this report ig to present the record of aireraft
accidents, incident to flight, which occurred in U. S. Air Carrier
operations during the calendar year 1969. Rather than publishing a
separate report for the accident data analysis, the National Trans-
portation Safety Board has changed the format of the 1969 Annual
Review to include the analysis. The statistical recapitulation of
all accidents along with a brief of each accident are submitted as
appendices in this report.

In the analysis of accidents a colligion between aircraft is
treated as one accident in the overall total. However, a complete
analysis and coding is made on each aireraft involved in a collision.
This produces two aircraft accident records, one for each aircraft.
These records contain the same broad categories of coded data; however,
the specific entries, such as type of aireraft, type of operation,
phase of operation, etc., may or may not be common to each aircraft.
As a result, the number of accidents may differ in the verious tsables
depending upon whether or not collisions are involved and if 80,
whether or not the selected items of data are common to each aircraft.

Publie reports containing greater detail have been issued by the
Board on a number of the major accidents included in this report and
are available upon request. 1In all cases, factual data obtained in
the investigation may be released to inquirers at their expense when
the reproduction of records is involved.

August 1971
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EXPLANATORY NOTES

Aireraft Accident: For the purpose of this report, &n aircraft . Domes
accident is "an occurrence associated with the operation of an the U
aircraft which takes place between the time any person boards the and t
aircraft with the intention of flight until such time as all such Domes
persons have disembarked, in which any person suffers death or
serious injury as a result of being in or upon the aircraft or by Domes
direct contact with the aircraft or anything attached thereto, or nated
the aircraft receives substantial damage." Tocal
Board
Air Carrier: As used in this report, those operators who have been opera
Tssued & Certificate of Public Convenience and Necessity by the Civil and a
Aeronautics Board.
Helic
Aircraft Miles: The miles {computed in airport-to-airport distances) helic
for each inter-airport hop actually completed, whether or not per-
formed in accordance with the scheduled pattern. TFor this purpose, Inter
operation to & flag stop is a hop completed even though a landing of th
is not actually made. separ
All-Cargo Carriers: Certificated Route carriers primarily engaged in Intra
the transportation of freight and express. The nonscheduled passenger under
operations of these carriers are included in this category. Does not the T
include the all-cargo operations of the passenger/cargo carriers.
Intre
All-Cargo Service: Transport service egtablished primarily for the undez
transportation of freight, express, and/or mail, . the 1
All Operations: Refers to all flight operations including test, train- Local
ing, ferry, scheduled and nonscheduled passenger and cargo service, oper:
both revenue and non-revenue. cente
Certificate of Public Convenience and Necessity: A certificate issued Nons¢
to an air carrier by the Civil Aeronautics Board, authorizing the schec
carrier to engage in air transportation. ineic
Certificated Route Carriers: One of a class of air carriers holding Pass:
Certificates of Public Convenience and Necessity, issued by the Civil are «
Aeronautics Board, authorizing the performasnce of scheduled air flow
transportation over specified routes and s limited amount of non- carr:
‘ scheduled carriers (i.e., the so-called passenger/cargo carriers) and
the All-Cargo carriers, and comprises all of the airlines certificated Revel
by the CAB, except Supplemental air carriers. Certificeted Route air carr
‘ carriers are often referred to as "Scheduled Airlines'™ although they carr:
| also perform nonscheduled service. serv
Reve:
Supp
oper
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EXPLANATORY NOTES

Domestic Operations: In general, operations within the territory of
the United States. Includes operations of the Domestic Trunk carriers
and the Local Bervice, Helicopter, Intra-Alagka, Intra-Hawaii and
Domegtic All-Cargo carriers.

Domestic Trunk Carriers: Those Domestic "grandfather" carriers desig-
nated as "Trunk Carriers’ in 1945-46, when "feeder" carriers (now called
Local Service carriers) were granted certificates by the Civil Aeronautics
Board to perform local feeder alr 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 thelr primery cperations.

International Operations: In general, operations outside the territory
of the United States, including operations between United States points
separated by foreign territory or major expanses of international waters.

Intra~Alaska Operaticns: Intra-Alaskan air carrier operations are included
undex Domestic Operations. Operations between Alasksa and other States of
the United States are carried under International Operations.

Intra-Hawaii Operations: Intra-Hawail air carrier operations are included
under Domestic Operations. Operations between Hawaii and other states of
the United States are carried under International Operations.

Iocal Service Carriers: Certificated Domestic Roule air carriers
operating over routes of lesgsser density between the smaller traffic
centers and between those centers and principal centers.

Nongcheduled Service: Revenue flights that are not operated in regular
scheduled service such as charter flights and all nonrevenue flights
incident to such flights.

Passenger-Mile: One passenger transported 1 mile. Passenger-miles
are computed Dy the summation of the products of the aircraft miles
flown on each inter-airport hop multiplied by the number of passengers
carried on the hop.

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

Supplemental Air Carrier: One of a clags of air carriers now holding
operating certificates issued by the Civil Aeronautics Bosard,

- ix -




EXPTLANATORY NOTES

authorizing them to perform passenger and cargo charter services
supplementing the scheduled service of the Certificated Route air
carriers.

Causes and Related Factors: In determining probable cause(s) of an
accident, all facts, conditions, and circumstances are considered. The
objective is to ascertain those cause-effect relationships in the aceci-
dent sequence about which something can be done to prevent recurrence
of the type of accident under consideration. Accordingly, for
statistical purposes, where two or more causes exist in an accident,
each is recorded and no attempt is made to establish s 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 ele-
ments of an accident which further explain or supplement the probable
cause(s). This provision was incorporated in the coding system to
increase its flexibility and to provide a means for collecting essential
items of informstion which could not be readily categorized elsewhere
in the gystem.

Midair collisions nonfatal to air carrier occupants are included in
all computations except the fatal accident rate.

Accidents involving sabotage are included in the total number of
accidents and the resulting fatalities are included in the total
fatalities. However, these accidents and fatalities are exeluded in
the computation of accident rates and passenger fatality rates. Acci-
dents involving sabotage are as follows:

Fatalities
Date Location Passg. Crew Total
January 6, 1960 Bolivia, N. C. 29 5 34
May 22, 1962 Unionville, Mo. 37 8 L5
May 7, 196k San Ramon, Calif. L1 3 Ly

The accident record of U. S. General Avietion small fixed-wing aircrafi,
large fixed-wing aircraft, rotorecraft, gliders, blimps, balloons, etc.
is contained in a separate publication entitled "Anmual Review of U. 8.
General Aviation Accidents"”.

- -
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EXPLANATORY NOTES

Abbreviations Used in Appendix B of Thig Publication

CR. et crvieriesaass Crew

CIR....... et e e Contract

3 et er e Domestic

I (e e International
Mil/Ctr..... e e Military Contract
N i e e e e +a+.. Non-Scheduled
OT...oviievns e Other Personnel
Passg., PH.. ..o iiinnnennnan, Passenger

S vesrssaes  Scheduled

Note: All times shown are local gstandsrd.

Type of Accident:

The type of accident relates to the circumstances involved in
the accident. Briefly, it indicates what happened.

Two separate types may be coded in any one accident. The selection
of first and second type is made in relation to the sequence of occurrence,

Phasge of Operation:

The phase of operation relates to the particular segment of the
flight or operation during which the circumstances of the accident
‘ occur. In cther words, where in the flight the circumstances took
: place.

The phase of operation is directly related to the type of accident.
When more than one type is coded for an accident, each type will
have a corresponding phase. In other words, the first phase of
operation will be that phase of flight in which the first type or
circumstance occurred. In the event that the first and second

i : type both cccur in one cperational phase, the same phase is coded
; twice.
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EXPLANATORY NOTES

Collisions between Aircraft:

Collisions between aircraft are so classified only when both
aircraft are occupied. Thig includes 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).

- xii -
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HICGHLIGHTS OF THE ANATYBIS

There was a considerable increase in the operations of U. S.
Certificated Route Air Carriers in All Scheduled Service during 1969.
The total hours of operations increased by 30.86 percent over the
annual base period yearly average for the previous 5 years. Increases
over the base were also evident in the departures and miles flown by
these scheduled carriers. Departures were up by 18.07 percent, while
aircraft-miles increased by 48.98 percent.

With this incresse in operations and g decrease in the number of
accidents, 51 in 1969 compared to 58 for the base period average, the
accident rate per 100,000 departures, 100,000 hours flown, and million
aircraft-miles flown decreased for both total accidents and fatal
accidents., The total accident rate per 100,000 aireraft departures
decreased from 1.274 to 0.948, while the fatal accident rate per 100,000
departures decreased to 0.149 from 0.184. The total accident rate per
100,000 aircraft-hours flown declined from 1.287 to 0.866, while the
fatal accident rate decreased to 0.132 from 0.186. The total accident
rate per million aircraft-miles flown decreased from 0.036 to 0.021,
while the fatal accident rate per millicn aircraft-miles flown decreas-
ed from 0.005 to 0.003,

It is significant that neither the U, S, Certificated Route Alr
Carriers engaged in Scheduled International Passenger Service nor
U, S. Bupplemental Air Carriers in All Operations experienced s fatal
accident during 1969. A review of the various tables presented herein
will show that in each category there was an increase in the number of
passengers flown and the passenger-miles flown. The number of total
accidents and fatal accidents at the same time decreased in each instance,
except that the total accidents for the U, S, Certificated Route Air
Carriers engaged in Scheduled Interngtional Passenger Service increased
to 12 from the base of 7.6. The passenger fatality rate per 100 million
passenger-miles flown decreased in each category.

Investigation of ascecident rates by type of power revealed that the
piston-engine aircraft total accident rate distribution observed for the
period 1960-69 was significantly less than that of the turboprop aircraft.
There was no reason to conclude that any of the remaining comparisons were
significantly different (piston vs. turbojet, turboprop vs. turbojet for
both total and fatal accident rates; piston vs. turboprop for fatal
accident rates).
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INTRODUCTION TO

ANAIYSTS OF ATRCRAFT ACCIDENT DATA U.S. ¢

U, 8. ATR CARRTIERS3

1969

NONS
SER
This report provides & compilation and a statistical analysis of

U. 8. Air Carrier accidents that occurred during calendar year 1969.

The compilation is in the form of several tables of data and briefs of

accidents which are attached as appendices. The analysis is contained

in the following pages of narrative, with accompanying illustrative .

tables and charts. Section I of this report provides a synopsis of the

1969 U. 8. Air Carrier Safety record along with comparative dats for the

previous 4 years. Section IT presents data on accidents, fatalities, SCHEDUL

rates, and growth changes as percentage changes of the 1969 data com- SER'

pared with a base figure. The base figure wes established by averaging

the data for the 5~year period, 1964-68. 1In Section ITI, comparisons of

accident rates by types of power (piston engine, turboprop, and turbo-

jet aircraft) are presented. Data from the 10-year period, 1960-69, were

used in these comparisons.

The following chart will be helpful to the reader in identifying
the clagsification and types of service in which U. 8. Air Carriers are

engaged. Accident data for the variocus segments are analyzed in Sections
1 and IT of this report.

NOTE: (
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CLASSIFICATION AND TYPE OF SERVICE U.S. AIR CARRIERS
U. S. CERTIFICATED ROUTE AND SUPPLEMENTAL AIR CARRIERS
ALL OPERATIONS
|
U. 5. CERTIFICATED ROUTE CARRIERS U.S. SUPPLEMENTAL AIR CARRIERS
ALL OPERATIONS ALL OPERATIGNS
! |
NONSCHEDULED ALL SCHEDULED PASSENGER OPERATIONS ALL OTHER
SERVICE* SERVICE CIVIL AND MILITARY OPERATIONS*
1
SCHEDULED CARGO SCHEDULED DOMESTIC AND INTERNATIONAL
SERVICE* PASSENGER SERVICE
|
SCHEDULED DOMESTIC SCHEDULED INTERNATIONAL PASSENGER
PASSENGER SERVICE SERVICE

. NOTE: CATEGORIES MARKED WITH AN ASTERISK (*) ARE NOT SEPARATELY EXAMINED INTHIS ANALYSIS,




SECTION |

? SUMMARY - 1969 SAFETY RECORD




ALL. OPERATIONS

In the overall operation of the U, 8. Carriers during 1969, there were 63
aircraft accidents, 10 of which were fatal accidents resulting in 158
fatalities. Pollowing 1s a comparison with the previous 4 years' recora.

ACCIDENTS 1965 1966 1967 1968 1969
Total Accidents............. 83 75 T0 71 63
Fatal Accidents....... e 9 8 12 15 102
Involving Seriocus Injury.... 25 22 25 33 30
Involving Minor or no Injury Lg k5 33 23 23

ATRCRAFT DAMAGE

Destroyed...ccveeeenreacenss 16 12 11 16 8
Substantial.......ceoevennnns 46 L7 L1 27 27
PATALITIES
PaSBENZerB. s eranescnsrecanas 226 137 229 306 132
Crevmenbers....ccveevvnnn.. . 35 27 39 37 22
Other Persons............ ‘e 0 108 | 15 6 i
- N 261 272 286 349 158
MILES FLOWN - (Billion) 1/........... 1.54 177 2.18 2.50 2.7k
HOURS FLOWN - (Million)....... 4.69 5.11 5.87 6.40 6,74

ACCIDENT RATES

‘ Per Million Aircraft-Miles 0.054 0.0k2 0.032 0,028 0.023

Per 100,000 Aircraft-Hours 1.769 1.469 1,193 1.109 0.935

l/ Nonrevenue miles of the Supplementsl Air Carriers not reported.

2/ 1Includes one midair collision nonfatal to air carrier occupants,
T  excluded in fatal accident rates.




CERTIFICATED ROUTE ATR CARRIERS

ALL OPERATIONS OF CERTIFICATED ROUTE ATR CARRIERS

Tn 1969, the Certificated Route Air Carriers had 61 accidents in their

total revenue and nonrevenue operations. Ten of these were fatal
accidents resulting in 158 fatalities. The distribution of accidents

by type of cperations was agz follows:

Operation Total Fatal FPatalities
Scheduled Passenger Service. .veerseasss 48 T 151
Scheduled Cargo ServicE...uweeereenrsens i 1 1
Nonscheduled Revenue Operations......... L4 0 o]
Nonrevenue COperations

Tralning. o v ee v verevsannancosensnsnas 5 2 6
Other....oveveiennne feseacereanensene 1 0 o]
Total A1l Operations..... 611/ 102/ 158

Aircraft-Miles - Hours Flown
MILeS FlOWNeeaosornonnonsnns Ceteieiaiea 2,620,802,919
HoUurs FloWh.uveueusessassosnnonaensnenns 6,430,889

Total Fatal

Accident Rates Accidents Accidents
Per Million Aircraft-Miles.....cvveces.. . 023 . 003
Per 100,000 Aircraft-Hours.......eee.... .9hg . 140

Scheduled Passenger Service
Revenue Passengers Carried........evea..
Passenger-Miles (Revenue & Nonrevenue)..
Alrcraft-Miles Flown, . veeviwneanneannaes

Passenger Fatality Rate Per 100 Million
Passenger-Miles Flown...veeuevercnnenenns

Aircraft-Miles Flown
Per Accident. .. ... i i ivennnnnannens
Per Fatal Accident. ... coveevernneennneas

1/ Collision between Scheduled Pagsenger and
"~ is counted as one accident in the total.

2/ Includes one midsir collision nonfatal to
T excluded in fatal accident rates.

159.21 Million
132.16 Billion
2.2L Billion

. 100

hp,06 Million
262,08 Million

Scheduled Cargo alrcraft

air carrier occupants,

ALL OF

In 19¢
was fe

Alrcr:

Airecr:
Hours

Acecide

Per M
Per X

Civil
Milite

T¢
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SUPPLEMENTAL ATR CARRIERS
ALL OPERATTIONS OF SUPPIEMENTAL CARRIERS
In 1969, the Supplemental Air Carriers had two accidents, neither of which
wag fatal, These accidents occurred in the following types of operations.
Number of Accidents Fatalities
Total Fatal
Operations
Civil Operations:
Passenger . ottt G 0 0
0=~ o 0 0 0
Military Operations:
Passenger........c. i, 1 0 G
2 o = o T 0 0 Q
Tralning. .o ve it ittt e e e 0 0 0
= 1 0 0
Total - All Operations..... 2 0 ¢}
Aircraft-Miles - Hours Flown
Aircraft-Miles Flown (revenue)........ 115,792,856
Hours Flown (revenue and nonrevenue).. 309,310
Accident Rates Total Fatal
: Accidents Accidents
Per Million Aircraft-Miles............ 017 -000
Per 100,000 Aircraft-HOUTS....o.o..... 647 .000
Passenger
Revenue Fatality Rate
| Type Passengers Passenger- Per 100 Million
| Operation Carried Miles Flown Passenger-Miles
‘ Civil........ 2,347,685 6,084,626,000 0.00
Military..... 1,358,290 5,050,080,000 0.00
Total.... 3,705,975 11,134,706,000 0.00
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SECTION I

+ ANALYSIS BY CLASS OF CARRIER
AND TYPE OF SERVICE
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U. S. CERTIFICATED ROUTE AND SUPPLEMENTAL ATR CARRIERS
ALL OPERATIONS
1969

In 1969, U. S. Certificated Route and Supplemental Air Carriers in
all operations flew 2,736,596,000 aircraft-miles, an increase of 47.11
percent over the 1964-68 base period average of 1,860,186,000 aircraft-
miles per year. The total number of accidents decreased 16.67 percent,
and fatal accidents decreased 12,28 percent. Fatal injuries decreased
by 43.81 percent. Since the accident and injury percentages decreased
while aircraft-miles flown increased, it follows that the accident and
fatality rates should decrease., The total accident rate per million
aircraft-miles flown decreased over 43 percent, while the fatal accident
rate decreased 50 percent and the fatality rate decreased more than 60
percent. The total accident rate and the fatal accident rate were the
lowest recorded in recent history.

ACCIDENTS, FATALITIES, RATES, AND GROWTH CHANGES FROM BASE (1964-68)

Percentage
Base 1969 Change

Aircraft Miles Flown 1,860,186,000 2,736,596,000 +47.11%
Accidents

Total Accidents 75.6 63 =16.67%

Fatal Accidents 11.4 1/ 10 2/ -12,287
Fatal Injuries 281.2 158 =-43.81%
Accident Rate Per
Million Aircraft-
Miles Flown

Total Accidents 041 .023 =43,90%

Fatal Accidents .006 003 =50.00%
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ACCIDENTS, FATALITIES, RATES, AND GROWTH CHANGES FROM BASE (1964-68) (Cont'd)

Percentage
Base 1969 Change
Fatality Rate Per L
Million Aircraft- in all
Miles Flown . 146 .058 -60.27% In 196
- crease
percen
1/ This figure derived from 57 fatal accidents, including two midair col- injuri
lisions nonfatal to Air Carrier occupants, excluded in fatal accident rate. airc:;
are
2/ 1Includes one midair collision nonfatal to Air Carrier occupants, excluded
in fatal accident rates. ACC
Note: Nonrevenue miles of the Supplemental Air Carriers were not reported
in 1964, 1965, 1966, 1967, and 1968, and were not used in determining
the base figure.
Aircra
Note: Sabotage accident occurring 5/7/64 (44 fatalities) is included in Accid
all computations except rates, ccice
1
¥
’ Fatal
Accide
Millic
Miles
1
| F
Fatali
Millig
Miles
1/ Ba
co
ac
2/ In
ex
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U, S, CERTIFICATED ROUTE AIR CARRIERS
ALL OPERATIONS
1969

During the base period 1964-68, U. S. Certificated Route Air Carriers
in all operations flew an average of 1,782,459,400 aircraft-miles per year,
In 1969, the figure was 2,620,803,000 aircraft-miles, representing an in-
crease of 47,03 percent. The total number of accidents decreased 10,29
percent, while fatal accidents decreased 1.96 percent. The number of fatal
injuries decreased 39.56 percent. As in 1968, accident rates per million
alrcraft-miles flown showed decreases, as did the fatality rate, Both rates
are the lowest recorded in the last 10 years.

ACCIDENTS, FATALITIES, RATES, AND GROWTH CHANGES FROM BASE (1964-68)

Base 1969 Percentage
Change

Alrcraft-Miles Flown 1,782,459,400 2,620,803,000 +47.03%
Accidents

Total Accidents 68.0 61 -10.29%

Fatal Accidents 10.2 L/ 10 2/ - 1.96%
Fatal Injuries 261, 4 158 =39,56%
Accident Rates Per
Million Aircraft-
Miles Flown

Total Accidents .038 .023 =39.47%

Fatal Accidents .005 .003 =40.00%
Fatality Rate Per
Million Aircraft-
Miles Flown . 142 .060 «57.747%

1/ Base figure determined from 51 fatal accidents, including two midair
collisions nonfatal to Air Carrier occupants, excluded in fatal
accldent rate.

2/ 1Includes one midair collision nonfatal to Air Carrier occupants,
excluded in fatal accident rate.

Note: Sabotage accident occurring 5/7/64 (44 fatalities) is included in
all computations except rates,
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U, S. CERTIFICATED ROUTE ATR CARRIER3
ALL 5C D SERVI

1969
+ - L3 S
This segment of U. S. Air Carrier Operations showed a significant increase Certif
in aircraft activity. Alreraft-miles flown increased over L8 percent, while (40.12
aircraft-hours and aircraft departures increased 30.46 percent and 18.07 per- Passen,
cent, respectively. These percentage changes reflect the use of faster air- figure
craft and the effects of changing route structures. The average aircraft in was dor
the base period flew a distance of 352 miles at 355 miles per hour, whereas percern
in 1969, the average aircraft flew a distance of bl miles at 405 miles per extent
hour. per fa
. . senger
All rates reflecting total and fatal accidents showed marked decreases in though
1969. The rates based on aircraft-miles flown were as low or lower than any 1969,
recorded, while the rates based on hours and departures indicate that the 1969 lcwe;
safety record was one of the lowest in recent years when gauged by these )
standards, as well, Al
ACCIDENTS, ACCIDENT RATES, GROWTH CHANGES FROM BASE (1964.68)
Base 1969 Percentage
Change Passeny
Aircraft-Miles Flown 1,600,901, 771 2,385,081,526 +48,98% Passeny
Aircraft-Hours Flown 4,505,150 5,892,254 +30.L46% ’ Accider
T
Aircraft-Departures 4 554,151 5,377,302 +18,07% e
Accidents Fatal
T Total Accidents 58.0 51 -12,07% TR
Fatal Accidents 9.0 1/ 8 -11,11% o
Accident Rates Per :
Million Aircraft - Passery
Miles Flown Per 1ot
Total Accidents .036 .021 -h1.67% W Tes I
Fatal Accidents .005 .003 ~-40.00% _—
Accident Rates Per
100,000 Aircraft -
Hours Flown }/ g:i
Total Accidents 1.287 . 866 -32.71%
| Fatal Accidents . 186 .136 -36.02% Note:
Accident Rates Per
100,000 Airerait -
Departures
Total Accidents 1.27h .oL8 -25.58%
Fatal Accidents .184 . 149 -19,02%
_II:/ Base figure determined from 45 fatal accidents, including two midair colli- ’

sions nofatal to Alr Carrier occupants excluded in fatal accident rates.

Note: Sabotage accident occurring 5/7/64 i1s included in all computations
except rates.
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U, 8. CERTTFICATED ROUTE AIR CARRTIERS
SCHEDULED DOMESTIC AND INTERNATTONAL PASSENGER SERVICE

1969

Scheduled Domestic and International Passenger Service of the U. S.
Certificated Route Air Carriers in 1969 showed a significant increase
(40.12 percent) over the base period in the number of passengers carried,
Passenger-miles flown also increased (50.5L4 percent) from the base period
figure of 88 billion to 132 billion in 1969. The total number of accidents
was down 12.08 percent, and the number of fatal accidents decreased k.63
percent. Passenger fatalities, down over 35 percent, decreased to a greater
extent than fatal accidents, indicating that the number of passengers killed
per fatal accident decreased in 1969. In only 1 year, 1966, has the pas-
senger fatality rate per hundred million passenger-miles been lower. Al-
though the number of passengers carried has almost tripled from 1959 through

1969, only once has the number of passenger Tatalities been significantly
lower.

ACCIDENTS, ACCIDENT RATES, GROWTH CHANGES FROM BASE (196L4-68)

Base 1969 Percentage
—_ Change

Passengers Carried 113,613,176 159,213,414 +h0. 129
Passenger-Miles Flown 87,791,132,000 132,161,593,000 +50. 544
Accidents

Total Accidents 5h.6 L8 -12.08%

Fatal Accidents 8.2 1/ T -1k.63%
Fatal Injuries

Passengers 203.2 132 -35.0L4

Crew 2h. 8 17 -31.459

Total 228.0 1hg -3h.64%
Passenger Fatality Rate
Per 100 Million Passenger -
MiTes Flown .02 . 100 -5L,959

1/ Computed from 41 fatal accidents, including two midair collisions non-
~ fatal to Air Carrier occupants.

Note: Passenger deaths occurring in sabotage accident on 5/7/6h (41 fatalities)
are included in all computations except rates.
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J, 8, CERTIFICATED ROUTE AIR CARRTERS
SCHEDULED DOMESTIC PASOENGER GERVICE

1969

U. 8. Certificated Route Air Carriers engaged in Scheduled Domestic
Passenger Service during 1969, carried 142,364,035 passengers, represent..
ing a significant increase (40.02 percent) over the base period figure of
101,659,672, Passenger-miles flown, however, showed a larger rate of
increase, indicating that, for the second consecutive year, the average
passenger was carried farther (708 miles) per departure in 1969 than in
the average base period year (657 miles). The total number of accidents
decreased while the number of fatal accidents was unchanged. Fstal in-
Jjuries to passengers decreased from 170.8 for the average base period
year to 132 in 1969, indicating a 22.72-percent decrease, while crew fatal.
ities decreased 8.60 percent. The total number of fatalities in 1969
decreased 21.33 percent over the base period figure. The passenger fatality
rate per 100 million passenger-miles flown decreased 46,31 percent.

ACCIDENTS, ACCIDENT RATES, GROWTH CHANGES FROM BASE (1964-68)

Base 1969 Percentage
Change

Passengers Carried 101,659,672 142,364,035 +40,02%
Passenger-Miles Flown 66,768,852,000 100,815,837,000 +50.99%
Accidents

Total Accidents i 36 -23.h09%

Fatel Accidents T }/ T Unchanged
Fatal Tnjuries

Pagsengers 170.8 132 -22,72%

Crew 18.6 17 - 8.60%

Total 189.4 1kg -21.33%
Passenger Fatality Rate
Per 100 Million :
Passenger-Miles Flown 2Lk .131 -6, 3149

l/ Determined from 35 fatal accidents, including two midair collisions
T nonfatal to Air Carrier occupants.

Note: Passenger deaths occurring in sabotage accidents are included in the
Passenger Fatelity row but excluded in the computation of Passenger
Fatality Rates  (196k-41).

T
Intern
indica
while -
accide
decres
In 5 0
Certif
Servic

acc

Passen

Passen

Accide

Fatal

H G

Passen

Hl T€s




~ 19 -

U, S, CERTIFICATED RQUTE ATR CARRIERS
SCHEDUIED INTERNATIONAL PASSENGER SERVICE

1969

In 1969, U, 8. Certificated Route Air Carriers engaged in Scheduled
Interpnational Passenger Service showed large increases in activity
indicators. The number of passengers carried inereased 40.96 percent,
while passenger-miles flown increased 49,10 percent. The total number of
eccidents inereased 57.89 percent, while the number of fatal accidents
decreased 100 percent from 1.2 in the hase period year to none in 1969.
In 5 of the last 10 years, and in 3 of the last L years, U, 8,
Certificated Route Air Carriers in Scheduled International Passenger
Service have been fatal-acecident free.

ACCIDENTS, FATALTTIES, RATES, AND GROWTH CHANGES FROM BASE (1964-68)

Base 1969 Percentage
Change

Passengers Carried 11,953,504 16,849,379 +40.96%
Passenger-Miles Flown 21,023,766,000 31,345,756,000 +k9.10%
Accidents

Total Accidents 7.6 12 +57.89%

Fatal Accidents 1.2 0 -100.00%
Fatal Injuries

Passengers 32.4 0 -100.00%

Crew 6.2 0 -100.00%

Total 38.6 0 -100.,00%

Passenger Fatality Rate
Per 100 Million Passenger-
Miles Flown .154 0 -100.00%
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U._S. SUPPLEMENTAL ATR CARRIERS
ATT, OPERATTONS
1969

The total number of accidents incurred hy U, S. Supplemental Air
Carriers in 1969 decreased T73.68 percent, while the increase in aireraft-
miles flown was 41,90 percent. The total and fatal accident rates are
the lowest recorded in over a decade. The number of accidents, total and
fatal, are the lowest recorded since 1959, although aireraft-miles flown
in A1l Operations by the U, S, Supplemental Air Carriers have nearly
tripled.

ACCIDENTS, FATALITIES, RATES, AND GROWTH CHANGES FROM BASE (1964-68)

Base 1969 Percentage
' Change
Aircraft-Miles Flown 81,602,200 }/ 115,793,000 }/ +41, 904
Accidents
~ Total Accidents 7.6 2 - 73.68%
Fatal Accidents 1.2 0 -100.00%
Fatal Injuries 19.8 0 ~100. 00%
Accident Rates Per
Million Aircraft-
Miles Flown
Total Accidents .093 017 - 81.72%
Fatal Accidents .015 0 ~100. 00%
Fatality Rate Per
Million Alrcraft-
Miles Flown .2h3 0 -100,00%

}/ Nonrevenue miles not reported.
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U, S. SUPPLEMENTAL AIR CARRIERS
PASSENGER OPERATIONS-CIVIL, AND MILITARY

1969

In l969, U. S. Supplemental Air Carriers engaged in Civil and
Military Passenger Operations flew over 11 billion passenger-miles,
representing a 1h2,08-percent increase over the 4.6 billion passenger-
miles averaged during the base period of 1964-68 and approximately a
25-percent increase over the 9 billion passenger-miles flown in 1968.
An increase over the base period of 122.77 percent in passengers carried
is further evidence of the large increase in activity for 1969. Since
there were no fatal accidents and no fatalities in 1969, 2ll the indi-
cators based on fatalities and fatal accidents decreased 100 percent.
This 1s the sixth year out of the last 11 years that Passenger
Operations of the Supplemental Air Carries have incurred no fatal
accidents or fatalities.

ACCIDENTS, FATALITIES, RATES, AND GROWTH CHANGES FROM BASE (1964-68)

Base 1969 Percentage
Change

Passenger-Miles Flown 4,599,664,000 11,13k,706,000 +142.08%
Passengers Carried 1,663,578 3,705,975 +122,77%
Accidents

Total Accidents .8 0 -100,00%

Fatal Accidents b 0 -100.00%
Fatal Injuries

Passengers 15.8 0 -100, 00%

Crew 1.0 0 nlO0.00%

Total 16.8 0 -100.00%

Passenger ¥Fatality Rate
Per 100 Million
Paesenger-Miles Flown L 3kh 0 ~100.00%
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SECTION il

COMPARISON OF ACCIDENT RATES BY TYPE OF POWER
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COMPARISON OF ACCIDENT RATES BY TYPE OF POWER

Three categories of aireraft power are corisidered in this Section:
piston, turbvoprop, and turbojet. The aircraft-hours flown within each
category of power are given in Table 1 for the years 1960 through 1969,
It is noted that the exposure time for the piston-powered aircraft
decreases steadily, while that of the turbojet aireraft increases at an
even greater rate (see Figure 1). With the marked increase in turbojet
exposure time, it is of interest to see how the accident rate for the
turbojet compares with that of the piston and turboprop airersft. Total
and fatal accldent rates by type of aircraft power are presented in Table
2 and plotted in Figures 2 and 3.

1/

Employing the Kolmogorov-Smirnov two.sample test =, the accident
rates for the piston, turboprop, and turbojet aircraft were compared two
at a time, i.e,, piston ve. turboprop, piston wvs. turbojet, and turboprop

vs. turbojet (total and fatal accident rates were considered separately).

A brief explanation of the methodology used to make the sbove
comparisons is in order. The Kolmogorov-Smirnov two-sample test is a test
of whether two independent samples have been drawn from the same popula-
tion or, that is to say, from populations with the same distrivution. The
test is used to decide whether or not the values of the population from
which one of the samples was drawn are larger than values of the popula-
tion from which the other sample was drawn, for example, to test the
prediction that the total accident rates for turboprop aircraft will be
higher than those of the pistor-powered aircraft. This two-sample test
is concerned with the agreement between two cumulative distributions.

If the two samples have, in fact, been drawn from the same population
distribution, then the cumulative distribution of both samples may be
expected to be fairly close to each other. If the two sample cumulative
distributions are too far apart at any point, this indicates that the
samples come from different populations.

The cumulative distribution functions for piston, turboprop, and
turkojet aircraft accident rates are plotted in Figures L4 and 5 for total
and fatal accident rate, respectively. Examination of Figure 4 reveals
that 80 percent of the piston-engine aircraft total accident rates observed
for the period 1960-69 were less than or equal to 1.46, while only 20
percent of the turboprop aircraft accident rates were in the same category.
Based on the observed data, it is concluded at the 0.05 level of signifi-
cance that the turboprop total accident rate distribution was significantly
higher than that of the piston-engine aircraft. That is to say, the
observed accident rates for turboprop aircraft are larger than those of
the piston-engine aircraft and the risk that this difference is due to
random chance alone is only 5 percent. Additionally, there is no reason
to conclude from the cbhserved data that any of the remaining comparisons
were significantly different.

1/ Siegal, S. 1956, Tonparametric Statistics for the Behavioral Sciences
T New York: McGraw-HIll,
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ACCIDENT RATES BY TYPE OF POWER
U. S. CERTIFICATED ROUIE AIR CARRIERS
~ ALL OPBRATIONS 1960-60

ACCIDENT RATE PER 100,000 ATRCRAFT-HOURS FLOWN

PISTON TURBOPROP TURBOJET
TOTAL FATAL TOTAL  FATAL TOTAL FATAL
1.27 .15 2.49 .50 2.6k .48
1.09 .08 1.59 .18 2.64 .26
1.46 .28 1.53 .17 1.30 .09
1. 14 .21 1l.hko .33 1.76 .15
1.33 .22 1.56 .31 1,27 .25
1L.L2 .18 .85 .00 1.72 .25
1.08 .08 2.25 .13 1.06 .11
1.89 .36 1.91 .21 .Th .16
1.43 .00 1.50 .69 .81 .06
1.67 .00 LTh .30 .86 .07
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TABLE
Table 20 ACCIDENTS BY TYFE OF AIRCRAFT
~ab e v
CERTIFICATED ROUTE AIR CARRIERS
ALY, OPERATIONS

IYPE O
1969 GROUND
DRAGGE
WHEEL S
The following is & resume of accident involvement of the different categories WHEELS
of aircraft. Acclident rates per 100,000 hours of flight operations are also GE4R €
represented. cEAR ¥
HARD 1
NOSE ¢
ROLL
OVERSI
UNDER
LoLLn
BOTH
) ONE A
Total Accldents Accident Rates BOTH
Aircraft Category 1/ Hours Flown Total Fatal Per 100,000 Hours coLLt
Total Fatal CONTR
HelicOphers .......ov.... 19,565 1 0 5.11 0.00 ‘;:i‘::‘
Single-Engine Aircraft.. 28,306 3 2 10.60 7.06 WIRES
TREES
Piston-Engine Aircraft g/ 132,776 2 0 1.51 0.00 RESIt
BUILL
Turboprop Aircraft 2/.... 681,149 8 3 1.17 0.4k FEnCI
3 BLECT
Turbojet Aircraft 2/..... 5,547,576 L8 5_/ 0.86 0.07 RN,
AIRP
ANIM
CROP
FLAG
oifc
SNOW
PARK
AUTH
DINY

}/ Collisions between U. 8. Alr Carrier aircraft of different categories are

represented under each appropriate category.
Two or more engines.

SIS

Includes one mideir collision, ncn-fatal to air caerrier occupants,
excluded in fatal accident rate.




TABMLE 21

FSRST
TYPE OF ACCIDENT

GRUOUND=WATER LODP-SWERVE
DRAGGED WINGTIPy PODy OR FLOA
WHEEL S-UP LANDING
WHEELS-DOWN LANDING TN WATER
GEAR COLL APSED

GEAR RETRACTED

HARD LANDING

NOSE OVER/DOWN

ROLL OVER

OVERSHOOT

UNDERSHOOT

COLLTSION BETWEEN AIRCRAFT
BOTH IN FLIGHT

ONE ATRBORNE

80TH ON GROUND

COLLISTON WETH GROUND/WATER
CONTROLLED

UNCONTROLLED

COLLIDED WITH

WIRES/POLES

TREES

RESIDENCE/S

BUILDING/S

FENGCE, FENCEPGSTS
PLECTRONIC TOWERS

RUNMAY OR APPRDACH LIGHTS
AIRPORT HAZARD

ANIMALS

CROP

FLAGMAN LOADER

DITCHES

SNOWBANK

PARKED ATMCRAFT
AUTONOBELE

DIRY DANK

- 53 -

ANALYTIC TABLE

FIRSY TYPE OF ACCIDENT ¥S [NJURY TNDEX
Us S. AIR CARRIERS
ALL OPERATI1ONS

1969
INJURY INDEX
>
SO o &
F o e
1
5
1 4
1 1
2 1
&
&
1
1 1
1

RECORDS
1

ACCIDENTS
1




TABLE 21 cont. {Sheet 2 of 2)

FIRSY
JYPE OF ACCIDENT

OBJECT

HIRD STRIKE

STALL

SPIN

SPIRAL

MUSH

FIRE OR EXPLOSION

1IN FLIGHT

ON GROUND

ATRFRAME FATLURE

IN FLIGHT

ON GROUND

FNGINE TFARAWAY

ENGINE FAILURE DR MALFUNCTICON
PROPELLER/ROTOR FAILURE
PROPELLER

TaIL ROTOR

MATN ROTOR

PRIPFLLER/ROTOR ACCIDENT TO P
JET INTAKE/EXHAUST ACCIDENT T
PROPELLER/JET/ROTOR BLAST
TURBULENCE

HAIL DAMAGE TO AIRCRAFT
LIGHTNING STRIKE

EVASIVE MANEUVER

UNCONTROLLED ALTITUDE DEVIATE
DITCHING

MISSING AIRCRAFT, NOT RECOVER
MISCELLANEQUS/OTHER
UNDETERMINED

OTHER

RECORDS

ACCIDENTS

- sh -

RY INDEX
N [s) g
v\ré‘\ & o
Foer P
1 1
1
1
2
1 2
1 20
1
3 2
10 30 3 22
10 30 3 20

RECORDS

2

1

21

65

ACCIDENTS

21

63

FIRS
TYPE OF A

SROUND-HA
MUAGGED o
wHFELS-UP
WHEELS-00
GEAR COLL
GEAR RFTR
HARO LAND
NOSE OVFR
ROLL OVER
GVERSHOOT
UNDER SHON
COLLISION
BOTH IN F
ONE AIRBYD
ROTH ON G
COLLISTON
CONTROLLE
UNCONTROL
COLLIDED
WIRES/POL
TREES
RESTDENLTE
BUILDING/
FENCEs FE
ELECTRONI
RUNWAY OR
AIRPORT +
ANIMALS
CROP
FLAGMAN {
DITCHES
SNOWBANK
PARKED Al
AUTOMOBTI

DIRT BANI
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TABIE 22 ANALYTIC TABLE

FIRST TYPE OF ACCIDENT VS AIRCRAFT DAMAGE
U. S. AIR CARRIERS
ALL OPERATIONS
1969

AIRCRAFT DAMAGE

FIRST g.,«‘r
IYPE OF ACCIDENT ©
GROUND-WATER LDUP-SWERVE 1

i H

RECORDS ACCIDENTS : ?

1 1 ;
ORAGGED WINGTIP, POD, MR FLDA

WHEFLS-UP LANDING

WHEEL S=DOWN LANDING IN WATER

GCAR CULLAPSED E]
GEAR RETRACTED ‘
HARD LANDING 5 S
NOSE UYFR/DOWN

ROLL OVER

OVERSHIOT 2 2
UNDERSHONT

COLLISION BETWEEN AIRGRAFT

80TH IN FLIGHT 1 1 1
ONFE AIRBIRNE

BOTH ON GROUND 2 2 4

COLLISTION WITH GROUND/WATER

CHNTROLLED
UNCONFROLLED 4 4
COLLIDED WlTH

WIRES/POLES

TREES 1 1 1
RESTOENCE/S

RUTLDING/S

FENCE, FENCEPOSTS

ELECTRONIGC TOWERS

PUNWAY OR APPROACH LIGHTS

AIRPORT HAZARD

ANIMALS

croe

FLAGMAN LUADER

DITCHES

SNOWBANK

PARKED AIRGRAFT 2 2 2
AUTOMOBILE 1 1 1

DIRT BANK 1 1




UABLE 22 Bont. {#heet 2 of 2)

FIRST
TIYPE OF ACCIDENT

NBJECT

BIRND STRIKE

STALL

SPIN

SPTRAL

MUSH

FERE DR EXPLOSION

IN FLIGHT

ON GROUKD

ATRFRAME FAILURE

IN FLIGHT

ON GROUND

ENGINE TEARAWAY

ENGINE FAILURE OR MALFUNCTION
PROPELLER/ROTOR FAILURE
PROPELLER

TATL ROTOR

HAIN ROTGR

PROPELLER/ROTOR ACCIDENT TO P
JET INTAKE/EXHAUST ACCIDENT T
PACPELLER/JET/ROTOR BLAST
TURBULENCE

HAIL DAMAGE TO AIRCRAFT
LIGHTNING STRIKE

EVASIVE MANEUVER
UNCONTROLLED ALTITUDE DEVIATI
GITCHING

MISSING ATRCRAFT, NOT RECOVER
MISCELLANEDUS/OTHER
UNDETERMINED

OTHER

RECORDS

ACCIDENTS

-5 -

AIRCRAFT DAMAGE

RECORDS ACCIDENTS

2
1

Z1

&5

2
1

21

&3

STATIC

FIRS

OPERATIONA

STARTING EN

IDLING
ENGINE
1DLING
PARKED-
OTHER
Taxt

TO TAKE
FROM LA
OTHER
GROUND
GROUND
GROUND
AERIAL
AERTAL
AERTAL
TAKENFF
RUN
INITTAL
VERTICA
RUNNING
ABORTED
ABORTED
ABORTED

OTHER

ENGI
RUNUI
ROTO!

ENGTI

nFF

NDIN

TAXE
Taxi
TAXI
Taxl
TAX]

TAX]

cLI
L

INFL IGHT

CLIMB TO CR

NORMAL CRUI

DESCEXRD
HOLOING

HOVERIN

NG

G

PONER~ON DE

AUTOROTAT IV

ACROBAT

Ics




ANALYTILC TABLE

FIRST PHASE UF UPERATLON VWS ENJURY INDEX
Us 5. AIR CARRIERS
ALL OPERATIONS
1969

INJURY INDEX

FIRST F P00
OPERATIONAL PHASE LA A S

RECORDS ACCIDENTS
STATIC

STARFING ENGINE/S

TOLING ENGINE/S 1 1 2 4 &
ENGINE RUNUP

TOL ING ROTORS

PARKED-ENGINES NUT GPERATING 1 1 2 2
OTHER

TAX1T

TO TAKEDEF 1 2 3 6 s
FROM LANDING 1 2 3 3
UTHFR

GROUNG TAXI T TAKEQFF

CROUND TAXI FROM LANDING

GROUND TAX1, OTHER

AERTIAL TAXI TQ TAKEQFF

AERTAL TAXI TOSFROM LANDING

AERTAL TAX1, OTHER

TAKEDFF

KUN 1 1 3 H s
INITIAL CLIMB 1 1 1
VERTICAL

RUNNING

AB0RTED z 2 2
ARORTED

ABORTED

(OTHER

INFLIGHT

CLIMB TG CRUISE H 2 2
NORMAL CRUISE 1 13 1 15 1%
DESCENDING 1 1 8 8
HOLDING

HDOVERING

POWER~-OM DESCENT
AUTOROTATIVE DESCENT

ACROBATICS
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TABIE 23 cont. (Sheet 2 of 2)

INJURY INDEX TABIE 2b
o
FIRST & Q‘\o" O
OPERATIONAL PHASE ,‘v s‘{' “} O
WU1ZING RECORDS ACCIDENTS
UNCANTRULLED DESCENT 1 1 1
EMERGENGY DESCENT F
LOW PASS OPERATIO
OTHER 1 1 1 STATIC
FN ROUTE TO TREAT CROP STARTING
FN 2OUTE TG RELDADING AREA TNLING E?
SURVEY F1ELD/AREA ENGINE Rl
STARTING SWATH RUN 3 IDLING R
SHATH RUN eARKED=E!
FLAREOUT FOR SWATH RUN OTHER
PULLUP FROM SWATH RUN TAXI
PRIICFOURE TURNARULND To TAKED
CLEANUP SWATH FROM LAN
MANEUVER TO AVOTD Qa8STRUCTION NTHER
RETURN TQ STRIP GROUND T,
LANDING GROUND T,
j TRAFFIC PATTERN-CIRCLING 1 2 2 BROUND T
; FINAL APPROIACH 1 1 1 AERIAL T
% INITIAL APPROACH 1 1 1 AERTAL T,
| FINAL APPROACH AERTAL T.
LEVFL GFF/TOUCHOOWN r 1 s 7 7 TAK EQFF
ROLL 3 3 3 RUN
ADLL-ON/RUN=DN INITIAL
POMER=0% LANDING VERTICAL
POWER-OFF AUTOROTATIVE LANDIN RUNNTNG
| G- AROUND ABORTED
% MISSED APPROACH 1 L 1 ABORTED
| OTHER ABDRTED
UNKNOWN /NOT REPORTED OTHER
‘ ATHER INFLIGHT
| CLIMB TO
RECORDS e 30 a3 2z 65
NORMAL C
AGC [DENTS 10 30 3 20 63
DESCEND1
HOLDING
HOYERING
| POWER=ON
i AUTOROT A
ACROBATI
|
|
|
|
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TABLE 54 ANALYFIC TABLE

FIRST PHASE OF CGPERATION V5 ATRCHAFT DAMAGE
U. 5. ALR CARRIERS
ALL OPERATIONS
1969

AIRCRAFT DAMAGE

FIRST ,;9-0 oF ot
OPERATIONAL PHASE A

RECORDS ACCIDENTS
STATIC

STARTING ENGINESS

TNLING ENGINE/S 1 1 2 & L)
ENGINE RUNUP

iDL ING ROTORS

PAYKED-ENGINES NOT UPERATIENG 2 2 2z
(THER

TAXT

T TAKEOFF % 1 1 L] ]
FRIM LANDING 4 1 3 3
ATHER

GROUND TAXT TO TAKEUFF

GROUND TAXI FROM LANDENG

GRNUND TAXI, OTHER

AFRTAL TAXI TO TAKEOFF

AERTAL TAX1 TO/FROM LANGING

AERTAL TAXT, OTHER

| TAK EOFF

RUN 4 1 5 5
INITEAL CLIMB 1 3 1
VERTICAL

RUNNING

ABORTED L 1 2 2
ABORTED

ABORTEO

OTHER

INFLIGHT

CLIMB TO CRUTSE 2 2 2
NORMAL CRUISE 2 2 11 15 15
| DESCENDING 1 T 8 8
HOL DING

HOVERING

POWER=0N DESCENT

AUTOROTATIVE DESCENT

ACRUOBATICS
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TABLE 24 Cont. {Sheet 2 of 2}
I AIRCRAFT DAMAGE

T
‘y 'ABIE 25

FIRST &G
OPERATIONAL PHASE o

o RECORDS ACCIDENTS
BU2ZING
UNCONTROLLED DESCENT 1 1 1

EMERGENCY DESCENT

LOW PASS CONDITIO

OTHER 1 1 1

DAWN
€N ROUTE TO TREAT CROP
DAYLIGHY
EN ROUTE TO RELUADING AREA
DUSK
SURVEY FLELD/AREA
NIGHT
STARTING SWATH RUN

NIGHT
SWATH RUN

UNKNOWN /S
FLAREOUT FOR SWATH RUN

OTHER
PULLUP FROM SWATH RUN
PRACEDURE TURNARUUND RECORDS
CLEANUP SWATH ACCIDENTS
MANEUVER TO AVDID OBSTRUCTION

RETURN TO STRIP

LANDING

TRAFFIC PATTERN-CIRCLING 1 1 2 2
FINAL APPROACH 1 1 1
INITIAL APPROACH 1 1 1

‘ FINAL APPROACH

LEVEL OFF/TOUCHOOWN T 7 1
ROLL 3 3 3
ROLL-ON/RUN-ON

POWER-ON LANDING

POWER-OFF AUTOROTATIVE LANGIN

GO-AROUND

MISSED APPROACH i I3 1
OTHER

UNKNOWN/NOT REPORTED

OTHER

RECORDS B 27 5 25 65

ACCIDENTS a 27 5 25 &3
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TABLE 25 ANALYTIC TABLE

CONDITIONS OF LIGHT vS INJURY INDEX
Us 5. AIR CARRIERS
ALL OPERATIONS
1969

INJURY INDEX

&
CONDITIO S
CONDITIONS OF LIGHT F oW RECORDS ACCIDENTS

DAWN

DAYL IGHT 5 19 1 16
DUSK 1 1
NIGHT 5 L0 1 &
NIGHT

UNKNOKWN/NOT REPORTED

DTHER

RECORDS 10 30 3 22
ACCIDENTS




TABIE 26

TYPE OF
WEATHER COMDITIONS

VER

IFR

BELOW MINIMUMS
UNKNOWN/NOT REPORTED

OTHER

RECORDS

ACCIDENTS

- 62 -

ANALYTIC TABLE

TYPE OF WEATHER CONDITIONS vE, INJURY INDEX
Ue. S. AIR CARRIERS
ALL OPERATIONS
196%

INJURY INDEX

t’

A
FO O
o o0
T 5 ¥ @
1 21 3 20

3 3

10 30 3 22

10 30 3 20

RECORDS ACCIDENTS

57 53
6 6
2 2

&5

63

TARIE 2

AL PR

ON AIRF
ON SEAF
ON HEL1
ON BAR(
IN TRAF
WITHIN
WITHIN
WITHIN
WITHIN
WITHIN
WITHIN
WITHIN
WITHIN
BEYOND
UNKNOWR

OTHER

RECORDS

ALCIDENT!
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TABIE 27 ANALYTIC TABLE

AIRPORT PROXIMITY VS5 INJURY INDEX
U. 5. AIR CARRIERS
ALL OPERATIONS

1959
INJURY INDEX
o
& q.\0" \“o‘o‘\%

AIRPORT PROXINITY T e RECORDS ACCIDENTS
ON AIRPORTY & T k] 21 35 3
ON SEAPLANE BASE
ON HELTIPORYT
ON BARGE/SHIP/PLATFORM
IN TRAFFIC PATTERN 1 1 1
WITHIN L/4 MILE
WITHIN 1/2 MILE
WITHIN 3/4 MILE
WITHIN 1 MILE 1 1 )
WITHIM 2 MILES
WITHIN 3 MILES
WITHIN & MILES
WITHIN S MILES 1 1 2 2
BEYOND S MILES * 20 24 24
UNKNOWN/NOT REPORTED 2 F4 2
QOTHER

RECORDS 10 30 3 22 65

ACCIDENTS 10 30 3 20 &3




TABIE 28

TYPE OF POMER

RECIPROCATING ENGINE
TURBOJET ENGINE
TURBOPROP ENGINE
TURBOFAN ENGINE

NONE

TURBOSHAFT

OTHER

RECORDS

ACCIDENTS

- 6l -

ANALYTIC TABLE

TYPE OF POWER ¥5 ITNJURY INDEX
Us 5S¢ AIR CARRIERS
ALL OPERATIONS
1969

INJURY INDEX

16 30 3 22
10 30 3 20

RECORDS ACCIDENTS

2
12
11
a9

&5

2
12
il
3

63

TYPE OF

SCHEQUL
SCHEDUL
SCHEOUL
SCHEDUL
NONSCHI
NONSCHI
MILITAI
MILITAIl
TEST

TRAINE!
FERRY-I
COMPAN
NONSCH
NONSCH
MILITA
MILITA
FERRY~
OTHER

OTHER

RECNRDS

ACCIDENT
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ANALYTIC TABLE

TYPE OF OPERATION ¥S INJURY INDEX
Us 5« AIR CARRIERS
ALL OPERATIONS
1969
INJURY INDEX
o

&'-\' Q-\O\) &O‘o‘\‘b
TYPE OF OPERATION Foew e RECORDS ACCIDENTS
SCHEDUL EN DIMESTIC PASSENGER T 18 3 11 37 36
SCHEDULED INTERNATIONAL PASSE 1Q 2 12 12
SCHEDULED DOMESTIC CARGO SERY 1 2 3 3
SCHEQULED INTERNATIONAL CARGO 1 1 L
NONSCHEDULED/CHARTER REVENUE
NONSCHEDULED/CHARTER REVENUE
MILITARY CONTRACT-PASSENGER-D
MILITARY CONTRACT-CARGO-DOMES 1 1 i
TEST
TRATIN NG 2 a 5 5
FERRY-DOMESTIC 1 i 1
COMPANY FLIGHT
NONSCHEDULED/CHARTER REVENUE 1 1 1
NONSCHEDULED/CHARTER REYENUE
MILITARY CUNTRACT-PASSENGER-I 3 3 3
MILITARY CONTRACT-CARGO-TNTER
FERRY=INTERNATIONAL
NTHER 1 1 1
OTHER

RECARDS 10 30 3 22 &5

ACCTIOENTS 10 30 3 20 &3
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TABLE 30
CAUSE/FACTOR TABLE

TABIE 30 U. S. AIR CARRIERS
ALL CUPERAT1ONS

1969
EXCLUDES 4 ACCIDENTS WHICH HAVE NO CAUSAL ASSIGNMENT

INVOLVES 59 TOTAL ACCIDENTS INVOLVES
INVGLVES 10 FATAL ACCIDENTS INVOLVES

FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

BROAD CAUSE/FALTOR CAUSE FACTOR TOTAL*

CAUSE FACTOR TOTAL* CAUSE FACTOR TOTAL® DET AILED

PILOT 5 i L] 19 4 21 24 5 27 *% PILOT
50.00 10.00 60,00 3e.78 B.16 42.88 40.68 B.47 45.76
PILOT IN C
PERSONNEL 2 2 3 113 & 21 18 8 24 DELAYED
20.00 20.00 30,00 3Z.65 12.24 42.86 30.51 13.56 40.88 FAILED 7
FAILED T
AIRFRANE FAILED T
<00 00 « 00 00 - 00 « 00 «00 «00 «00 IMPROPER
[MPROPER
LANDING GEAR 5 5 5 5 TNADEQUA
+00 «Q0 «00 10.20 =40 10.20 B.47 «00 B.47 1INADEQUA
MESMANAG
POW ERPL ANT 1 1 1 1 TALIED/P
00 «00 +00 2.04%4 00 2.0% 1.69 <00 le&9 M1SJUDGE
MISJUDGE
SYSTEMS 2 2 H 1 1 1 3 3 MISJUDGE
00 20.00 20.00 2.04 204 2.04 l.6%9 S.08 5.08 SPATIAL
DIRECT E
I[NSTRUMENTS/EQUIPMENT AND ACCESSORIES 1 1 1 1
«00 00 =00 2.04 00 2404 l.69 +00 l.69% SUBTFQ
RGTORCRAFT 1 1 1 1 COPILOT
=00 00 « 00 2.04 «00 2.04 1.69 =00 1.69 FAILED T
MISJUDGE
AIRPORTS/AIRMAYS/FACILITIES 2 2 4 2 2 o MISJUDGE
-00 00 =00 4,08 %.08 B.16 3.3% 3.39 6.78 1MPROPER
WEATHER 2 2 20 L] 22 22 L] 24
20.00 =00 20.00 40.82 12.24 44,90 37.29 10.17 #0.68

DUAL S5TUDE
TERRAIN

IMPROPEF
«00 00 - 00 00 -Q0 =00 + 00 «00 00 IMPROPER

SUBYD

MIS CELLANEDUS 3 3 F 2 5 5 SUBTC
30.00 «00 36.00 %.08 « 00 4.08 B.47 « 00 B.4T
*£ PERSON
UNDETERMINED 1 1 1 1
10.00 «00 10.00 « 00 «09 « 00 1.69 « 00 1.69 FLIGHT INS
MALNTENANC
IMPROPEF
THE FIGURES DPPOSITE EACH CAUSAL CATEGORY REPRESENT THE NUMBER AND PERCENT IMPROPEF
OF ACCIDENTS IN WHICH THAT PARTICULAR CAUSAL CATEGCRY WAS ASSIGNED INADEQUI
DPERATIONJ
* IF AN ACCIDENT INCLUDES BOTH A CAUSE AND RELATED FACTDR IN THE SAME CAUSAL INADEQU)
CATEGORY, THE ACCIDENT IS5 REPRESENTED OMCE UNDER THE TOTAL FOR THAT CATEGORY WEATHER Pl
TRAFFIC Cl
OTHER
AIRPORT St
FAILURE
OTHER
AIRWAYS Fi
PRODUCT IOH
INCORRE(
MIS CELLANi
PILOT Ol
GROUND |
PASSENG!
DRIVER |
OTHER
DIRECT |
THIRD PIL(
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TABLE 30 Cont. {Bheet 2 of 5) CAUSE/FACTOR TABLE

Ue 5« AIR CARRIERS
ALL OPERATIONS
1969
EXCLUDES 4 ACCTIDENTS WHICH HAVE NQ CAUSAL ASSIGNMENT

INVOLVES 5% TOTAL ACCIDENTS
INVOLVES LC FATAL ACCIDENTS

FATAL ACCIDENTS NONFATAL ACCIDENTS

ALL ACCIDENTS

DETAILED CAUSE/FACTOR CAUSE FACTOR TOTAL CAUSE

% PILOT *3

PILOT I[N COMMAND
DELAYED IN INITIATING GO—ARGUND
FAILED 70 SEE AND AVOED ODYHER AJRCRAFT F4 2
FAJLED TO OBTAIN/MAINTAIN FLYING SPEED
FAJLED TO FOLLOW APPROVED PROCEDURES, DIRECTIVES ETC 1 1
IMPROPER LEVEL OFF
IMPROPER IFR OPERATION 1 1
INADEQUATE PREFL IGKT PREPARATION AND/OR PLANNING
INADEQUATE SUPERVISION DF FLIGHT
M ISMANAGEMENT OF FUEL
TAXTED/PARKED WITHOUT PROPER ASSISTANCE
MISJUDGED DISTANCE 1 T
MISJUDGEDL SPEED 1
MISJUDGED CLEARANCE 3
SPATIAL DISCRIENTATION
GIRECT ENTRIES

- LU Y

-t
-

SUBTOTAL 7 1 8 23

£opILOT
FAILED TO SEE AND AYOID OVHER AIRCRAFT
MISJUDGED DISTANCE AND SPEED
MISJUDGEC SPEED AMD ALTITUDE
1MPROPER RECOVERY FROM BOUNCED LANDING

-

SUBTOTAL 5

DUAL STUDENT
IMPROPER OPERATION OF FLIGHT CONTROLS
FMPROPER LEVEL OFF

N

SUBTOTAL 3
#+ PERSONNEL #%

FLIGHT INSTRUCTOR
MAINTENANCEy SERVICING, INSPECTION
IMPROPER MAINTENANCE{MAINTENANCE PERSOGNNEL) i
IMPROPERLY SERVILED AIRCRAFT{GROUND CREW) 3 1
INADEQUATE MAINTENANCE AND INSPECTION 2
UPERAT IONAL SUPERVISORY PERSONNEL
INACEQUATE FLIGHT TRAINING-PROCEDURES 1 1
WEATHER PERSONMNEL
TRAFFIC CONTROL PERSONNEL
OTHER
AIRPORT SUPERVISORY PERSONMEL
FAILURE TO NOTLFY DF UNSAFE CONDITIODN
OTHER
ATRWAYS FACILITIES PERSONNEL
PRODUCT ION-DESI1GN
INCORRECT FACTORY INSTALLATION
MIS CELL ANEQUS—P ERSONNEL
PILOT OF DTHER AIRCRAFTY
GROUND CREWMAN
FASSENGER
ORIVER DF VEHICLE
OTHER
DIRECT ENTRIES
THIRD PILOT

N
-~
R E oI I

FACTOR

TOTAL

CAUSE

FACTOR

TOTAL

N

HEON e

W

27

[ L

"o

N

LY o

0N A

L -

"]

N

LR ) VT ) -

-

N

TN LD bt e e O8RS e e £ L

w
LU T ] w

N

LY X

N -

g SR N VR



TABIE 30 Cont. (Bheet 3 of 5) - 68 - TABIE 30 ¢

CAUSE/FACTOR TABLE
SYSTEMS (CO
PERSONNEL [CONTINUED)
FATAL ACCIDENTS NONEATAL ACCIDENTS ALL ACCIDENTS
CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FAGTOR TOTAL
OTHER SYSTE
FLIGHT ENGINEER OTHER
OTHER FLIGHT PERSONNEL 3 1 4 3 1 - DIRECT En
DISPATCHING
FAILURE TO KEEP FL IGHT PROPERLY ADVISED 1 1 1 1 suaTOT
SUBTOTAL 3 2 5 19 7 26 22 9 n ** INSTRUM
2 AIRFRAME %% FLIGHT AND |
COMMUNICATL
WINGS MISCELLANEG!
FUS ELAGE DIRECT EN
LANDING GEAR
MAIN GEAR-SHOCK ABSORBING ASSYy STRUTS, ATTACHHENTS, ETC 2 2 2 ] susTOT,
NORMAL RETRACTIOM/EXTENSION ASSEMBLY 1 1 1 1
NOSENHEEL ASSEMBLIES X 1 1 1 ** ROTORCR.
BRAKING SYSTEM (NORMAL} 1 1 1 1
BRAKING SYSTEM (EMERGENCY) 1 1 i 1 ROTOR ASSEMi
FLIGHT CONTROL SURFACES TAIL ROTOI
TRANSMISS IOt
SUBTOTAL 6 6 6 s FLIGHT CONTI
NISCELLANEDI
*% PONERPLANT *¥
SUBTOT)
ENGINE STRUCTURE
IGNITION SYSTEM . ** AIRPORT!
FUEL SYSTEM
LUBRICATING SYSTEN AIRPORT FaC|
COOLING SYSTEM RUNWAY LI¢
PROPELLER AND ACCESSORIES AIRPORT CONC
EXHAUST SYSTEM WET RUNWAY
ENGINE ACCESSCORIES PODRLY Ma]
ENGINE CUNTROLS=-COCK? 1T AIRWAYS FACI
POM ERPL ANT- INSTRUMENTS
MIS CELL ANEDUS SUBTOTA
REDUCTION GEAR ASSEMBLY
COMPRESSOR ASSEMBLY *£ WEATHER
DISC, COMPRESSOR RGTOR 1 1 1 1
COMBUSTION ASSEMBLY * LOM CEILIN
TURBINE ASSEMBLY RAIN
ACCESSDRY DRIVE ASSEMBLY FOG
LUBRICAT ING SYSTEM UNFAVORABL
FUEL SYSTEM TURBUL ENCE
SAFETY SYSTEM TURBUL ENCE
IGNITION SYSTEM DOMKDRAFTS
TORQUEMET ER THUNDERSTCO
AIR BLEED
EXHAUST SYSTEM SUBTOTA
THRUST REVERSER
PROPELLER SYSTEM *+ MISCELLA
CONSTANT SPEED ORIVE
POMER LEVER VORTEX TUR
PROPELLER LEVER EVASIVE MA
REVERSE TMRUST LEVER FOREIGN OF
ENGINE INDICATING EQUIPMENT UNDET ERMIN
ENGINE INSTALLATION DIRECT ENT
SUBTOTAL 1 1 1 1 SUBTOTA
* SYSTEMS
GRAND T
ELECTRICAL SYSTEM
HYDRAUL IC SYSTEM ** MISCELLA
RESERVO IRy LINESy FITTINGS 1 1 1 1
FLIGHT CONTROL SYSTEMS LMPROPER €
RUDDER AND RUDDER TAB CONTAOL SYSTEN 1 1 1 1 SEAV BELY
ANT [-ICINGy DE-ICING SYSTEMS ELECTRICAL
AIR CONDITION: HEATING AND PRESSURIZATION FATIGUE FR
AUTE PILOY FAILURE OF
FIRE WARNING SYSTEM SEPARATION
POMERPL ANT 1 1 1 1 FUEL EXHAL

FIRE EXTINGUISHER SYSTEM
DKYGEN SYSTEM
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JABIE 30 Cont. (Sheet 4 of 5) CAUSE/FACTER TAHLE
SYSTEMS (CONTINUED)

FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS w’
CAUSE FACTOR TOTAL CAUSE FACTUR TOTAL CAUSE FACTOR TQTAL ‘
OTHER SYSTEMS
OTHER 1 ) 1 1
DIRECT ENTRIES 1 1 1 1
SUBTOTAL 3 3 1 1 2 1 4 5
*& INSTRUMENTS/EQUIPMENT AND ACCESSORIES 4
FLIGHT AND NAVIGATION INSTRUMENTS
COMMUNICAT IONS AND NAVIGATION EQUIPMENT
MISCELLANEQUS EQUIPMENT
DIRECT ENTRIES 1 1 1 1
SUBTOT AL i 1 X 1

*% ROTORCRAFT »#
ROTDR ASSEMBLIES

TAIL ROTOR BLADES 1 1§ ¥ 1
TRANSHNISSION ROTOR ORIVE SYSTEM
FLIGHT CONTROL SYSTEMS
MISCELLANEOUS UNJITS AND ASSEMBLIES

SUBTOTAL 1 1 1 1

*+ ALRPORTS/AIAWAYS/FACILITIES #»

AIRPORT FACILITIES

RUNWAY LIGHTING 2 2 2 2
ATRPORT CONDIYIONS

WET RUNWAY i 1 2 i 1 2

POORLY MAINTAINED RUNMAY SURFACE 1 1 1 1

AIRWAYS FACILITIES
SUBTOTAL 2 3 5 2 3 5

*% WEATHER *%

LOW CEILING 1 1 1 1
RAIN 1 1 1 1 1 1 2
FOG 1 1 1 1
| UNFAVORABLE WIND CONDITIONS 1 1 1 1
‘ TURBULENCE IN FLIGHT, CLEAR AIR 9 g 9 °
TURBULENCE, ASSOCIATED W/CLOUDS, THUNDERSTORNS 11 11 11 1l
DOMNORAFTS, UPDRAFTS 1 1 1 1
THUNDERSTORM ACTIVETY 4 4 L 4
SUBTOTAL % 4 20 ) 26 24 & 30
*F MISCELLANEQUS *#
| VORTEX TURBULENCE 1 1 1 1
: EVASIVE MANEUVER TO AVOID COLLISION 1 L i 1
| FOREIGN OBJECT DAMAGE 1 1 1 1
UNDET ERMINED 1 1 1 1
CIRECT ENTRIES 3 3 3 3
\
1 SUBYOTAL s 5 2 2 7 T
|
} GRAND TOTAL 19 ] 25 a4 21 105 103 27 130
‘ *& MISCELLANEDUS ACTS, CONDITIONS we
IMPROPER EMERGENCY PROCEDURES 1 1 1 1
SEAT BELT NOT FASTENED 2 2 2 2
ELECTRICAL FAILURE 1 1 1 1
FATIGUE FRACTURE 1 1 . . 4 1 5
FAILURE OF THO OR MORE ENGINES 1 1 1 1
SEPARATION IN FiIGHT - 1 1 1 1
FUEL EXHAUSTION X 1 1 1
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LARLE 3¢ Cont. {Skeet ) of ) CAUSE/FACTOR TABLE !

MISCELLANEOUS ALTSs CONDITIONS (CONTINUED)

FATAL ACCIDENTS NOMFATAL ACCIDENTS ALL ACCIDENTS

CAUSE FACFOR TOTAL CAUSE  FACTOR TOTAL CAUSE FACTOR TOTAL

1
ALCOHOLIC IMPAIRMENT OF EFFICIENCY AND JUDGMENY % 1 1 1 1
WHITEQUT 1 3 1 1
SUNGLARE 1 1 1 1
S IMULATED CONDITIONS 1 1 i 1
MESSING 1 1 1 1
TOUCH AND GO LANDING 1 1 1 1
HYDROPLANING ON_ WET RUNWAY 1 1 2 1 1 2
SEAT BELT SI1GN OFF 1 2 3 1 2 3
OVERLDAD FAILURE & & 3 &
LEAK/L EAKAGE 1 1 1 1
LODSEs PARTAFIYTING 1 i L 1
1KPROPERLY INSTALLED 1 1 2 1 1 2
PRESSURE: NONE 1 1 1L i 1 1 2
CONGESTED RAMP/TAXIWAY 1 1 3 3 4 4
SEAT BELT SIGN ON 16 16 16 16

DIRECT ENTRY CAUSES | Roll o

| Ovarsl

PERSONNEL-RAMP AGENT WALKED INTOD R REVOLYING PROP. | Under

MISC-DEFICIENCIES IN ATC COLLISION AVRIDAMCE SYS. Collisi

HISC-DEFICIENCIES IN ATC COLLISION AVOIDAMNCE 5YS. ol

PILOT-LOSS OF DIRECTIONAL CONTROL ——om

MISC-9 YR OLD MENTALLY RETARDED CHILD STRUCK BY GR -

EQUIP-ESCAPE CHUTE RIPPED DURING EVACUATION. Bol

SYSTEMS-FALSE GRND SPOILER POSITION INDICATION. ‘Callisi

DIRECT ENTRY CAUSES ARE CARRIED UNDER THEIR APPROPRIATE | Co

CAUSAL CATEGORIES AND ARF INCLUDED IN THE TOTALS —

Wit

n

* Refers to driver of mobile lounge. See aceldent file #1-0003 , page 75. —ltll
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TABLE 31

TYPE OF ACCIDENT

- 71 -

TYPE OF ACCIDENT vs Pt

TAKEOFF /

Ground - waterlacp, swerve

Dragged wingfip, pad or fleat

Wheels-up landing

Wheals-doewn landing in water

Geor collapsaed

Gear retracied

Hard landing

Nose over/down

Rall ovaer

Overshoot

Undarshoot

Collision With Aircroft

Both in fllght

Ous-sirhorne

Bath on ground **

Collision With Ground/Water

Contrelled

Uncantrolled

Collision With

Wirss/polss

Trans

Rosloance(s)

Othar bulldings

Fonca, fi

Elvcirenic towers

Runway of approach lights

Airport hazard

Animals

Crop

Flagman, lvader

Ditchea

Snowbank

Parked alrcratt -

Automabile

Birt bank

Othar

Bird strike

Stall

Spin

$piral

Fire or Explasion

Tn Tlight

On pround

Alrframe Failure

In flight

On graund

Engine tearowoy

Engine failure or malfunction

Propaeller/Rotor Failure

Propalies

Tall rotor

Maln retor

Propalier/Rotor accident 1o person

Jat_intoks /exhoust accident to_person
ropeiler/Jet/Rotor Blast

Turbulence

Hail damage to aircraft

__i_!_l_!!nlnn strike

Evasive monesuver

Uncontralled altitude deviations

Ditching

Missing aireraff, not recovered

QOthar

Z

Undeterminad

- TOTAL

4

2

]

3

* Rotorcroft only

LA Unattended, engines nat running)
** COLLISION BETWEEN US, AIR CARRIER AIRCRAFT COUNTED AS ONE ACCIDENT/PHASE OF OPERATION IN TOTALS
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JCCIDENT vs PHASE OF FLIGHT

LANDING

IN FLIGHT

TOTAL

2

43,
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APPENDIX B

BRIEFS OF ACCIDENTS
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