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NATIONAL TRANSPORTATION SAFETY BOARD
Washington, D.C. 20591
SPECIAL STUDY

Adopted: September 27, 1972

AIR TAXI SAFETY STUDY .

[. INTRODUCTION

Five air taxi aceidents claimed the lives of 39
people and seriously injured four others during
the latter part of October 1971, These five
accidents accounted for one-quarter of the
accidents and 60 percent of the fatalities in air
taxi operations during the first 10 months of
1971. Once of the five accidents involved a
Chicago & Southern Airlines aircraft which
crashed while making an instrument approach to
the Greater Peoria Airport in illinois. During the
course of the investigation, inquiries were made
into somc safety factors related to air taxi/com-
muter operations.

In view of a number of deficiencies and
questionable practices disclosed in that investiga-
tion, and in view of the Safety Board’s
continuing concern for air taxi safety, the Safety
Board announced on December 17, 1971, that it
would conduct a special safety investigation of
U. S. air taxi/commuter operations.

The Safety Board’s concern was  first
expressed in a series of rccommendations
presented to the Federal Aviation Administra-
tion and the aviation community in March 1968,
The following December, the Chairman stressed
the Board's concern in a speech to delegates at
the annual convention of the National Air Taxi
Conference. Since then, the Board has
conducted numerous air taxi/commuter accident
investigations and held five public hearings in
connection with these investigations. In each
instance, safety recommendations were

presented to the appropriate organization or
agency for consideration.

If. SYNOPSIS

The scope of this special study includes a
review and analysis of air taxi accident data;
identification of predominant accident causal
factors; a review of current air taxi regulations:
and an evaluation of a representative number of
air taxt/commuter operators by means of on-site
surveys. In addition, the Safety Board held a
public hearing in Washington, D. C. to explore
and develop factual data with Government
agencics and representatives of the air taxi
industry.

The Safety Board points out in this report
that, because of the absence of certain basic
data, it is not possible to compare the level of air
taxi safety with that of other types of air
transportation with any degree of statistical
accuracy. Also, the Safety Board finds a number
of dissimiliarities between air taxi and
certificated air carrier industries in regard to
regulatory requircments and public expecta-
tions, This report discusses a number of regula-
tory and operational deficiencies found during
the ficld survey of some representative air taxi
operators. The Safety Board concludes tha- less
stringent requirements result in a lower level of
safety in the air taxi industry. Finally, the
Safety Board makes a number of recommenda-
tions for enh’ancing safety in the air taxi/com-
mutcr operations.




1ll. BACKGROUND

A. The Air Taxi Industry

During the late 1940’ a new type of general
aviation scrvice — the commercial hiring of small
aircraft with pilot on a regular and recurring
basis for various types of relatively short
disrance air transportation of pcople and things
- began to emerge as an identifiable segment of
civil aviation. The nature of obtaining the service
was similar to the hiring of a taxicab, hence, the
identitication as *“air taxi’” scrvice.

For the most part, air taxi services were
rendered on a demand basis in response to the
needs of travelers and shippers for air transporta-
tion between small, outlying communities and
larger. metropolitan arcas served by certificated
alr carriers. :

In the carly 1950’s the “air taxi” came into
buing as a separate entity rather than a part of a
general aviation fixed-based operation.

Latc in 1949, a small group of air taxi
operators, whose main busincss was passenger
scrvice, met to organize the National Air Taxi
Conference (NATC)! which was established in
1950. In an cffort to promote this scgment of
the industry, the Civil Acronautics Board (CAB)
adopted Part 298 of the CAB’s Economic
Regulation, which established a new classifica-
tion of air carricr known as the *““Air Taxi
Operator.” Part 298 also exempted operators
using sinall aircraft trom certain sections of Title
IV of the Act.? This permitted the air raxi
operator to conduct scheduled service without
any significant economic r-cgulatory restraines. [t
recognized the limited impact of air taxi
operators on certificated air carriers. According-
lv. the CAB did not impose the usual require-
ments for a Certificate of Public Convenience
avd Necessity, and related regulations. The CAB

"In December 1968, the National Air Taxi Conference and
the  Assaciation of Commuter Airlines merged to form the
present National Air Transportation Conferences.

2 Civil Aeronautics Act of 1938, as amended.

recognized that costs resulting from such
detailed economic regulations would inhibic the

- growth of the industry in that such costs would

be borne ultimately by the air taxi passenger.

In the 1960’s, the air taxi industry became a
sizable component of the air transportation
system, This prompted the CAB to make more
regulatory changes. In 1969, Part 298 was
amended to require the registration of all inter-
state air taxi operators with the CAB. Interstate
operators also were required to provide evidence
of public liability insurance coverage comparable
to that of certificated, supplemental air carriers.

The CAB also established a class entitled
“Commuter “Air Carrier” which comprises air
taxi operators who conduct at least five round
trips per weck between two or more points,
publish flight schedules, or transport mail under
contract with the U.S. Postal Service (USPS).
The CAB required all commuter air carriers to
file quarterly reports on their flight schedules
and volume of traffic (passengers, cargo, and
mail). :

The continuing growth of the industry was
evidenced in the 12-month period cnding June
30, 1971, when the country’s 161 commuter air
cartiers carricd a total of 4.3 million passengers,
46.6 million pounds of cargo, and 82.2 million
pounds of mail on some 700,000 flights.

By 1971, the commuter air industry was

larger than the entire domestic airline industry
in 1938.

B. Government Regulation

Pederal Aviation Administration (FAA). The
FAA is charged with regulating all air taxi
operations. This includes certification of air
craft, and surveillance and enforcement of
operations and maintenance standards through a
nctwork of FAA inspectors. Regulations govern-
ing air taxi operators of small aircraft are found
in Part 135 of the Fedcral Aviation Regulations
(FAR). Thesc regulations include requirements
for the carriers’ organizational structure, ad-
ministrative procedures, crewmember qualifica-
tions, aircraft, and cquipment. Part 135 was
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promulgated in 1964 to cope with the rapid
growth of the air taxi industry. These and other
related regulations have been amended on
several occasions. The FAA is now considering
an additional revision of Part 135 which
proposes that commuter air carriers be governed
by a scparate section of the regulation. This
section would contain more stringent regulations
such as requirements for key management
personnel, limiting the crew’s flight time,
defining  management’s  responsibility, and
denying certificates for previous noncompliance
with regulations.

Apart from upgrading the regulations, the
FAA is now in the process of taking other
actions designed to improve safety in the air taxi
ficld. A program is being implemented to
provide for FAA financial-capability safety
audits of all commuter air carriers using aircraft
with 10 or more passcnger scats and air taxi
operators using large aircraft. Training programs
are being structured for FAA inspectors assigned
to air taxi/commercial operator activitics. The
FAA also has extended its System Worthiness
Analysis Program (SWAP)? and General Avia-
tion Accident Prevention Program to include air
taxi operators. Special emphasis is being placed
on commuter air carriers, air taxi operators with
interline: agreements, and air taxi operators with
a high volume of passenger traffic. Finally, the
FAA has endorsed regional safety awarcness
mectings conducted by the NATC and will take
part in futurc meetings.

Civil Aeronautics Board (CAB). The CAB has
statutory responsibility for the economic regula-
tion of interstate air taxi operators. '

On occasion, the CAB has granted exemptions
to air taxi operators which permit them to use
large aircraft. These cxemptions are granted in
cases in which there is a substantial demand for

3The SWAP procedure is an in-depth inspection system using
audit tcchoiques. Inspections are conducted by FAA teams
qualified and trained for this function.

*Conversely, the CAB has no jurisdiction with respect to air
taxi operators which engupe solely in either intrastate operation
of in nuncommaon carrier operations.

air service which has not becen inet by
certificated carriers. The CAB also hus
authorized the suspension of certificated air
service at certain points and approved agree
ments for replacement scrvice at these citics
between the certificated carriers and the air taxi
operators. Until recently the CAB in approving
these arrangements made no determination with
respect to whether the air taxi could safely
operate the replacement scrvice except to state
that there was no evidence to show the air raxi
had failed to meet the statutory requirements of
Scction 404(a) to provide safe service, equip-
ment and facilitics.’

However, by a Show Cause Order (729-39,
September 12, 1972) the CAB in approving an
agreement for replacement service of several air
taxis for certificated service made a tinding that
the air taxis’ service would not pose a safety
hazard to the public. The finding was based
upon an informal check by the staff with the
FAA which only indicated that the air taxis’
operations appear to be conducted in accord-
ance with the applicable safety regulations. In
our opinion, the CAB should be required to
make a positive determination based on facts of
record that the air taxi operator is capabic of
providing safc service to the public. An informal
ex parte cheek with the FAA is not sufficient.

Currently. the CAB is considering several
matters which could have significane mipact on
the future of the air taxi/commuter industry.
For example, as part of its review of communisy
air scrvice requirements for northern New
England, the CAB is considering substantial
reliance on commuter carriers. This might take
the form of certification andfor a subsidy for
these carriers.

The CAB also has requested legislation which
would permit it to provide federally subsidized
air service to sclected small communities for an
experimental 3-year period. When the com-
munitics arc selected and the type of air service

$Civil Acronautics Board Order 69-8-10 {August 4, 1969)
and Order 69-4-137 (April 30, 1969).



specificd. contracts for such services would be
awarded on the basis of competitive bidding.
Awards would be made only to operators who
meet all the CAB and FAA requirements
concerning safety and reliability.

Uiited States Postal Service (USPS). The
USPS currently has contracts or agreements with
air taxi operators, awarded by competitive
bidding, for regularly scheduled transportation
of mail 5 nights a week over 147 routes. The use
of air taxi service for carrying mail began in
1967 as an experiment to replace discontinued
railway and highway post offices. In the initial
years of the program, the USPS required postal
alr taxi operators to meet more stringent stand-
ards than those imposed by Part 135 of the
FAR's particularly with respect to crew
qualificarions. In 1970, FAA revisions to Part
135, for the most part, equaled or surpassed
USPS regulations, At the present time, USPS
requires that postal air taxi operations be
conducted in accordance with those sections of
Part 135 relating to passenger safety standards.
To aid in this effort, USPS established a safety
program in 1969, This program provides for a
USPS  central  safety  officer and  regional
vperating staff who conduct checks on operators
to assure compliance with all air safety rules and
regulations pertaining to the transport of mail.

States. The jurisdiction of State governments
cxtends solelv to intrastate operations of air taxi
operators. Appropriate agencies of many of the
states assert some form of regulatory control
over air taxi operators. Some forms of economic
regulation include certification, limited route
protection. and requircments for demonstrated
financial competence and minimum insurance
coverage. A number of states also have safety
regulations which are complementary to, or
incorporate by reference, portions of the FAR's.
Somc states also employ inspectors to ensure
comphance with state regulations. 'In recent
years, state aviation departments have sponsored
or cosponsored a vaticty of safety mectings,

seminars, and clinics to assist the air taxi

industry.

C. Accident Statistics .

Accident statistics relative to air taxifcom-
mercial operations have been compiled by the
National Transportation Safety Board since
1967. Similar statistics and records were gath-
ered by the CAB from 1964-1967. Thesc records
were combined and are now available for the
years 1964 through 1971.6

These - statistics apply to all operations
conducted under Part 135 of the FAR and
include the commercial operators of small air-
craft as well as the air taxi operators. This mix
has been a matter of concern to the Safety
Board as well as the air taxi industry. Of further
concern has been the method by which flight
hour exposure is obtained from air taxi opera-
tions. For example, the certificated trunk air
carriers are required to report each month to the
CAB the number of hours and miles flown
including departures and passengers carried.
From these figures, accident rates based on
exposure are computed and published annually.
This information is not available on air taxi
operations. However, the Safety Board uses
information provided by the FAA,

fn air taxi operations, hours flown are
estimated by the FAA based on a voluntary
reporting system. This does not permit the
Safety Board to identify and separate the air
taxi from the commercial operator of small
aircraft.”

In 1968, the Safety Board expanded the
accident analysis system to incorporate a coding
method " for commuter air carrier passenger,
cargo, and mail operations. Since hours flown is
not a separate reporting requirement of the CAB

. Attachment § - Accidents, Accident Rates and Fatali-
tiesfU. S. Air Taxi (All Operations) National Transportation
Safety Board, May 10, 1972.

"Attachment 4 - FAA AC Form B050-73, Part 2 Activity &
Related Information,
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for commut werations, accident rates are not
available for category of operations.®
Commut \ccidents - Passenger/Cargol
Mail. In th ear period from 1968 through
1970, ther re been 141 accidents, 35 of
which resu’ n fatal injuries. These accidents
accounted tor 47 crew fatalities and 112 pas-
senger fatalities. Of those seriously injured, 19
were crewmembers while the remaining 42 were
passengers, There were 45 aircraft destroyed and
94 others substantially damaged. Of the total of

141 accidents, 14 fatal accidents and 9 nonfatal -

accidents, resulted in fire after impact.

Commuter  Accidents-Passenger. Commuter
passenger operations accounted for 92 accidents
in the 3-vear period (1968-1970). All the ac-
cidents involved fixed-wing aircraft, 9 single-
engine and 83 multiengine aircraft. Twenty-four
of these accidents resulted in fatal injuries and 8
accidents resuleed in serious injuries. Of che 24
fatal commuter passenger accidents, 19 occurred
in reciprocating engine aircraft and five in
turboprop aircraft.

In all, these accidents resuleed in the loss of
146 lives, 32 crew. 112 passengers and 2
bystanders on the ground.

Commuter Accidents - Cargo/Mail. In com-
muter cargo operations, there were 49 accidents,
Eleven of these resulted in facal injurics to 15
crewmembers  and  five resulted in scrious
although nonfatal injurics. All 49 accidents
occurred in fixed-wing, propeller-driven aircraft,
46 in aircraft  cquipped  with reciprocating
engines and 3 in aircraft equipped with turbo-
pl‘ups.

From August 1967 through March 1970,
there were 39 accidents in commuter mail
operations.  Fifteen  of these 39 accidents
resulted in the loss of 22 lives.

D. Field Survey
Prior to making the ficld survey, the task
force undertook to identify the Part 135

? Appendin D, Statistics 1968-1970/Scheduled
Passenger and Cargo Accidents,

certificate  holders and determine who was
engaged in air taxi opcrations. Duc to the
relatively high turnover of certificates, this
information was not available in any one place.
Preliminary FAA data, as of January 1972,
indicated 3,084 air taxi/commercial operator
certificates were outstanding. Civil Aeronautics
Board registration showed 128 certificates held
by commuter air carricrs and 1,384 operators
engaged in on-demand air taxi services, The type
of service provided by the remaining 1,572
operators could not be identified.”

The task force developed a typical profile of
the Part 135 operator. Initial cxamination of air
taxi certificate holders revealed that the entire
spectrum of the small aircraft industry was
represented, from the one man-one airplanc air
taxi operator to the large commuter who trans-
ports thousands of passengers annually.

A Safety Board survey team then visited 14
represcntative air taxi operators throughout the
United States and Puerto Rico. Those visited
included air taxi operators who were engaged in
scheduled  services, mail operations. and pas-
senger/cargo charter operations.

During the ficld visits, management, opera-
tions., and maintenance  personnel  were
requested to express their views regarding safety
in air taxi/commuter operations, In addition,
several FAA GADO's were visited.

In order to obtain a typical profile of the
various types of air taxi operators and to assure
an adequate geographical mix, the country was
divided arbitrarily into six regions with Puerto
Rico included in the Southcastern region.' ©
Operators  visited  within these regions were
sclected at random. !

* Attachment 1 - Air Taxi Commercial Operators. Source:
CAB March 1972,

"¢ Attachment 2 - NTSB Field Survey Locativas.,

"PAttachment 2 - Geographical Distribution/Air Tuxi and
Commuter Operators,




These operators included three air taxi charter
operators, five small and four large commuter
carriers and two air mail operators. Appendix A
presents results of the field survey.

The National Transportation Safety Board
recognizes that this random selection of air taxi
operators is a small portion of all Part 135
certificate  holders and the Board does not
attempt to infer any statistical conclusions bascd
upon this survey,

Public Hearing

On May 1. 1972, the Safety Board announced
that it would hold a public hearing as part of the
investigation into safcty in air taxi/commuter
operations. The hearing was held in Washington,
D.C., May 15-17,1972.' 2 The full five-Member
Board served as the Board of Inquiry, with the
Safety Board Chairman presiding.

Five governmental agencies directly involved
with aviation regulation and safety, six organiza-
tions with interests in the air taxi/commuter
industry, and seven air taxi opcrators represent-
ing a cross-section of the industry were
participants in the hearing,

The representatives of these “organizations
were given an opportunity to express their views
on:

Their organization’s assessment of safety in
air taxi/commuter operations;

What their organization has done, is doing.
and plans to do regarding safety in air
taxi/commuter operations: and

What recommendations are proposed by
their organization for others to act upon to
enhance safeey in air m\u/commutcr opera-
tions.

<

IV. DISCUSSION

A. Commuter Air Carrier Market

Commuter air carricrs are an outgrowth of the
alr taxi segment of thc gcncral aviation industry.

12Appcndi,\ B -
muier Opergtions, Washington, B.C., May 15-17, 1972,

Public Hcaring, Safety in Al Taxi/Com-

These carriers are developing a variety of
markets and, thereby, gaining public recognition
as a vital part of the national transportation
system. Many routes which are potential com-
muter markets are unproven. One of the basic
characteristics of the air taxi industry is its
flexibility to move into and out of markets. This
also is one of the underlying problems confront-
ing the management of the present commuter
system. Ovércxpansion by some of these air
carriers and the dilution of profitable markets
by competition have led to the demise of many
commuter air carriers.

The majority of commuter air carricrs belicve
that there is a need for route protection in the
form of limited certification if the industry is to
attain scability and become profitable. Their
opinions are not unanimous, however, and the
basic question of state or federal route award
remains unanswered. The successful operator
secks some type of protection whereas the less
stable operator would like to retain the
flexibility of a free market until his profitability
is assured.

Commuter managcments remain concerned
that route certification would be related to
subsidy programs and they arc undecided as to
the positive benefits that would accrue. They
récognize that state route authorization may be
challenged by interstate because
interline agreements placc commuter air carricrs
in the interstate class of common carriers.

The exceutive vice president of one of the
large commuter air carriers suggested during the
public hcaring that route and franchise protec-
tion should accompany commuter certification
so that adequate financing may be obtained.
This official advocated subsidies for certain

carricrs

types of scrvice, such as high-frequency nonstop

or onc-stop scrvice. He said that periodic semni-
confidential financial reports should be required
of commuter air carriers and he advocated
separating commuter operations from on-demand
ail' ta.‘(i ()p(:ratiuns f()r rcgul;ttor},’ PUTPOSCS Undcr
FAR Part 135. This witness also stated that the
commuter industry is being ostracized because
“there are people jumping in that don’t have
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financing, don’t have the equipment; don’t have

»
.

the expertise, and they are cutting corners . . .

Subsidies to the commuter industry were
viewed differently. Some type of subsidy was
considered necessary by most operators, but
there was no general agreement as to the form a
subsidy should take. One commuter president
stated that there should be no federal subsidies,

but that a commuter airline should make every*

effort to obtain community subsidy.

B. Federal Aviation Regulations

The commuter airline industry as it exists
today was not envisioned when FAR 135 was
adopted. Many people associated with the
industry believe that regulations pertaining to
commuters arc “awkward and confusing.” They
believe the lack of clarity in Part 135 leads to
vaxylng interpretations and enforcement actions
in different FAA districts. Many operators—
commuters and air taxi alike—believe that. FAR
135 should be redrafted. In their opinjon, the
industry has outgrown the conditions for which
the regulation was originally written, The

“aumbrella’ of this regulatlon covers too w;de a
range of operations and is considered |
adequate. : :

The commuter air carrier uses both sch eduled
and general aviation procedures and practices.
While these air carriers adhere to FAR 135 as a
basic regulation, some cartiers also have adopted
provisions of the FAR 121, which govern all
certificated. air carriers. However, the commuter

segment of the air taxi industry reports consid-

erable difficulty with interpretations of the
Federal Aviation Regulations. The portion of
the air taxi industry compriscd of the on-
demand certificate holders is operating sausfac-
torily.

Referrmg to the FAR s, an executive of one‘
of the orgamzanons stated: “We believe there is -

a need for more stringent regulation of fhght

dispatch and flight following by the operators -
themselves. New operators should be requested.
to demonstrate adequate management, opera-

tions ‘ and mamtenance ca.pablhtlcs mcludmg

financial resources .. .. ‘

- “Active " enforcement of exmtmg economic
and safety regulations is recommended, with
more vigorous monitoring of operations by
the General Aviation District Offices when their
resources so permit . . . .

“Maximum crew duty limits should be
established and enforced, and the system of
penalties imposed on v101ators of FAR’s should
be standardized. All pilots carrying passengers
should hold current instrument ratings.”

An official of a large commuter air carrier
advocated. close scrutiny of those who propose
to enter the commuter field to .ensure safe,
efficient, and economically sound operations.

C. Financial Structure

The air taxi/commercial operator certificate
holder who performs on-demand services usually
does so in connection with his aircraft sales
division, flight school, and/or an approved main-
‘tenance facility. The commuter airline, in most
cases, has been an outgrowth of such on-demand
service, However, commuter airline ownership
has developed from ‘a number of nonaviation
sources and there are indications that even more
nonaviation interests will enter the commuter
field. Many of these commuter carriers have
been organized as independent ventures by other
business interests which have employed aviation
personnel to conduct their commuter businesses.
Operations and maintenance departments
observed in the field arerestricted by budgetary
limitations - when the carrier’s profits are

-marginal. Moreover, safety priorities are strained

when administrative and operational manage-
ment is controlled by one person,
In uncertain markets, lack of managerial

-ability to project costs and to predict revenues
has threatened the existence of many commuter

airlines. To survive — and many do not —
management may compromise safety when
company - personnel, maintenance ‘work, and

-training programs are reduced to submlnlmal

standards.




In fact, the Safety Board’s study indicates
that the financial condition of air taxif
comnmuter air carriers is very closely related to
the level of safety at which they operate. As one
witness stated: ‘“‘Any shortcuts or delays in
maintenance, any shortcuts or nonstandard tech-
niques or procedures used by pilots for reasons.
of economy, any tendency to utilize less-
cxperienced pilots because they will work for
lower wages, or to require pilots to fly excessive
numbers of hours, are strong warning signals
that an incident or accident may be developing.”

Numerous operators are
financed to withstand months or years of
operating deficits. As one witness stated: “The
missed or postponed inspection, the overdue
part replacement, the too-long-on-duty crew-
member arc products of financial weakness in
commuter operations, and safety is usually first
to reflect this inadequacy.”

The relationship between economics and
safety was summed up by one witness at the
hearing who said: “There is a direct connection,

we believe, between a profitable operation and a

safe operation,”

D. Management

The management problems of an aviation
company which offers scheduled services to the
public differ from the management problems of
an on-demand charter operator. However, the
majority of commuter airline managements have
general aviation backgrounds.: The - technical
skills of flight operations and aircraft main-
tenance employees are adequate in the small-
aircraft field, but management experience is
limited. The average commuter air carrier staff
has difficulty keeping records and preparing
manuals. Many do not consider consulting out-
side sources in the industry to help solve their
problems. -

' Delegation of authority and internal com-
munications are restricted. A number of

managers were not fulfilling their responsibility
for developing and implementing policies and

not adequately

procedures within their assigned areas. In some
cases, there was evidence that established
policies or regulations were not being supported
by senior management.

One witness who represented a foundation
which provides management audits of air taxi
operators stated at the public hearing: “I found
that the airlines that had strong management
and good backgrounds in scheduled operation
were the good operators, and those that had a
shortage in management techniques were the
marginal operators,”

E. FAA Surveillance

FAA GADO’ are responsible for the
surveillance of commercial operations conducted
under the provisions of FAR 135. Duties of
principal inspectors within the district offices
arec complemented by on-site inspections
conducted periodically by Systems Worthiness
Analysis Program (SWAP) teams. New com-
muter carriers’ need for operational management
guidance can best be furnished by the FAA.

The task force found the SWAP team reports
contain many deficiency notations on air taxi
operators. Some of the deficiencies cited are
lack of required records, inadequate training
programs, insufficient explanatory material in
compé.ny manuals, and imprudent maintenance
procedures. .

When commuters develop into mature, viable
carriers, FAA monitoring of routine operations
must be continued. In a survey interview, an
FAA inspector remarked that his expericnce
indicated that accidents were occuring not be-
cause of the lack of proficiency but because of
the failure to follow procedures.

Many GADO principal inspectors are aver-
burdened in their surveillance tasks with some
GADO offices having to monitor 60 air taxi/
commercial operators. In some instances, the
inspector was assigned to an operator who
conducted only a few charter flights a month.
Another inspector at a different location was
responsible for a commuter opcration having
several hundred flights cach month. '
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Several commuter air carrier officials
indicated that air taxi surveillance could best be
performed under a system similar to the FAA’s
air carricr inspection program. While this
suggestion may appear impractical, the proposal
reflects the necd to standardize the GADO’s
inspection function along the lines of the
inspection function in Air Carrier District Of-
fices. ‘

Closely related to the need to adhere to
approved operating practices is the question of
dispatch function and aircraft relcase authority.
The short-route scgments and modern com-
munications systcms of commuter air carricrs
minimize the nced for a dispatch function
similar to a typical FAR 121 scheduled air
carrier. However, there is a need for a system of
checks and balances that will prevent the use of
aircraft in less than satisfactory circumstances
such as below minimum weather conditions,
unairworthy aircraft condition, or improper
flight and duty periods. In certain cases, the
cconomic pressurc  has  resulted in  pilots
relinquishing their regulatory command
authority. Pilots told the survey team that in a
great many cases the airworthiness of the air-
craft was questionable, and that aircraft were
being relcased to service with too many deferred
maintcnance items. A few pilots stated that they
had been requested to operate an unairworthy
aircraft in regular service, while other pilots

objected to canccllation decisions made solely -

by management. Accordingly, the principal
inspector must maintain close liaison with com-
muter air carrier management and flight person-
nel to prevent such situations from developing.
Onc operator, when asked whether there was
a lack of standardization in the enforcement of
FAR 135, replied: “The enforcement of 135,
like the enforcement of any regulation, depends
on the individual inspectors in the field, and it’s
no secret to anybody that some of them are
good, somc of them are average, and some are
poor.” _
Numerous other operators contended that the
provisions of the FAR which regulate the air
taxi industry are “vague, disorganized, lacking in

objectivity,  and incongruous.” When this sit-
uation is combined with varying interpretations
by many of the GADO’s, the result is a lack of
harmony or agrcement between air taxi and
FAA personnel.

F. Flight Operations

A wide range of flight experience and pilot
qualifications was found among commuter air
carrier personnel. Although the minimum aero-
nautical experience and knowledge of a com-
mercial pilot may be less than that of an airline
transport pilot, the flight environment of the
commuter airline pilot is sufficiently demanding
to require an equivalent level of piloting skill
and competence. Significantly, the commuter
pilot operates with a minimum of ground
support personnel and preflight management.

Several commuters require the pilotin-
command to hold an airline transport pilot
rating and have a minimum of 4,000 hours
flying time. Some commuter air carriers, how-
ever, follow minimum qualification standards
and competency is increased by on-thejob
expericnce with little ground and flight training
support. Some air taxi charter and commuter
operators utilize part time or uncompensatcd
copilots. '

‘G. Flight and Duty Time Limitations

Commuter ~ airline pilots’ duties include
numerous ground support activities in addition

‘to piloting the aircraft. The pilots are called

upon to perform some or all of the following
ground duties: passenger and baggage handling;
aircraft inspection and service; maintenance

coordination; and ﬂ-i%ht dispatching. Although
commuter aircraft %, less complicated machines

than those flown by the trunk and regional
carriers, the commuter pilot operates in a more
demanding environment. Weather involvement
in conjunction with flight in “hub” areas places
the commuter pilot in the same high density air
traffic control environment as larger, certificated
air carriers. The commuter pilot’s fatigue over




the same time span is no less than that of a
scheduled air carrier pilot.

The Safety Board’s investigation disclosed
that several commuter air carrier accidents were
associated with high duty time. For example,
the pilot of a commuter air carrier on a cargo
flight which crashed during an approach had
been on duty more than 13 hours at the time of
the accident. During this time, his duties
included loading cargo, scrvicing the aircraft,
briefing on weather en route, flight planning,
and performing night weather operations with-
out the assistance of a copilot. The commuter
pilots  voiced complaints  that
maximum flight and duty times werc often
exceeded and that required pilot rest periods
were sometimes disregarded. '

common

In another accident involving commuter
passcnger operations, cxtensive o'n-duty time,
including 5-1/2 hours of flight time prior to the
accident, probably resulted in the fatigue of
both pilots and affected their judgment and
decisions during the approach.

Several organizations expressed concern over
the lack of weekly and monthly maximum duty
and flight time limitations.

Onc witness whose association provides audit-
ing and safety management assistance to air taxi
operators stated: “We have audited airlines
where four pilots exceeded 200 flight hours in
one month and one of them flew 240 hours. On
another, the average (monthly) flight time for all
pilots for 10 months was 112 hours. On this
airline, the chief pilot averaged 105 hours over
the same period.”

H. Training

Knowledge, experience, and skill form the
basis of flightcrew proficiency. Training pro-
grams increase proficicncy and facilitate stand-
ard crew-operating procedures. However,
differcnces in training programs have resulted
from different interpretations of regulations and

carricr needs. Several commuter carriers have

minimal requirements for flight checks and
written tests. Some operators who are

authorized to conduct flights in accordance with
FAR 135.77'3 feel that a second-in-command
pilot needs only minimum recurrent training.
Accordingly, copilots assigned to such au-
thorized flights usually need to demonstrate
only three takeoffs and landings to qualify.
Usually, little or no additional training is
provided or required.

FAR 135.131 governs check

instrument

- procedures of the pilot-incommand. This scc-
- tion prescribes in detail the mancuvers and

procedures which the pilot-in-command must
demonstrate satisfactorily cvery 6 months.

Prior to June 19, 1970, the sccond-in-
command pilot was required to pass only a
written or oral test once a year, No demonstra-
tion of competence in basic flying techniques or
instrument 'proficicncy was rcquircd. This sec-
tion (FAR 135.138) was amended to require
any person who scrves as a pilot or copilot to
pass an annual flight check given by the
Administrator or an authorized check pilot.

However, the Safety Board found that some
commuter airlines were not complying with the
amended section of FAR  135.138, which
requires initial and recurrent training of sccond-
incommand pilots. The investigation also
revealed that some commuter carriers are using
part-time or unpaid copilots who are employed
in full-time nonflying jobs elsewhere. These
sccond-incommand pilots are usually low flight
time pilots who are, in effect, on-thejob
trainces. Their inexpericnce and irregular
employment arc not conducive to safe operating
practices.

[. Flight Rules

FAR 135.75 and 135.99 explain in detail the
conditions under which air taxi aircraft may be
flown in restrictive weather conditions or when
VFR over-the-top-carrying passenger conditions

'YFAR 135,77 permits flights without a second-in-command
if the aircraft is equipped with an approved autopilot system.
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exist. Varying flight conditions, as ocutlined in
these regulations, are difficult for a pilot to
interpret and apply to a practical flight plan.
These operating limitations were not understood
by any air taxi operator or pilot who was
questioned regarding their applicability.

There was a lack of agreement among the
pilots as to interpretation and application of the
regulations in marginal weather conditions. Be-
causc of interpretation difficultics, the pilots
said that they avoid operating under conditions
covered by these rules.

J. Air Mail Service

Air mail carricrs identified Postal Service
bidding procedures as a major problem in the
commuter air mail industry. Under the present
system. route awards are made to the contractor
who submits the lowest bid.

One mail contractor said that many in-
experienced  bidders fail to account for basic
costs when formulating bids and that to invite
low bids was to invite nothing but problems. He
pointed out that low bidding leads to cutting
corncrs at the cxpense of safety. A Postal
Service representative stated that the Service
does not estimate costs or determine a minimum
acceptable bid when advertising a route vacancy.
Also. when a mail operator withdraws from his
contract duc to financial loss, the Postal Service
does not take this experience into consideration
in subsequent bid award procedures.

In many cascs, the typicaf commuter air pi!ot
operates  independently  from  an originating
point on the mail route which is remote from
the contractor’s main facilitics. The pilot is
responsible for coordinating airport facilities,
aircraft maintenance, and hangar and rcfuc]ing
services. If the pilot becomes ill, substitute
coverage by other contract pilots is difficult to
obtain due to their relative inaccessibility.
Dedication to his job, intermingled with fear of
repercussions it flights are  cancelled.  may
prompt the pilot to flv regardless of illness or
fatigue. Extremelyv tight schedules increase his
difficultics. The time allotted to perform routine

tasks of unloading, loading, and refueling often
is not sufficient for proper maintcnance and
such extra dutics as deicing service. The
nighttime operation of air mail flights hampers
the pilot’s ability to arrange additional ground
support at some airports. Route schedules are
not changed scasonally to compensate for
changing weather conditions. Route schedules
also can limit the ground time available for
necessary job functions.

Nevertheless, Postal Service air taxi accident
rates have shown a steady downward trend since
commuter airmail service was cstablished in
January 1967. In its first year of operations the
accident rate for every 100,000 flight hours was
10.54 percent. This rate had declined to 4.9
perccnt by 1971, According to the Postal
Service, the downward trend was duc to
stepped-up surveillance of air taxi operators by
the FAA and the USPS.

K. Equipment Requirements

FAR 135 preseribes conditions under which a
second-in-command pilot is mandatory.
Although dual controls are required. there is no
provision for appropriate flight and navigation
instruments for the second-in-command.

L. Maintenance Management

One of the most perplexing  maintenance
problems is caused by the diversity of aircraft
and cquipment in air taxi/commuter services.
The diversity  of  maintenance personnel
qualifications  and  experience  levels  create
another major problem. Aircraft and cquipment
range from small single-engine piston aircraft
cquipped with simple. basic communication and
navigation svstems to turbine-powered trans-
ports equipped with avionics suitable for instru-
ment flight rules (IFR) operations,

The diversity of aircraft would not be a
problem if maintenance personnel  were
adequately trained to perform scheduled main-
tenance and if they were supplied with sufficient



stores and cquipment to replace worn, defective,
or discrepant units.

Opcrators usually want to establish standards
for the highest possible level of safety. However,
the necessary expertise. financing, and personnel
are not always available,

The expansion of the air taxi/commuter
industry, coincident with an increase in all other
aviation activitics, has posed a problem of
considerable magnitude within the FAA, Some
FAA personnel expressed their concern that the
currcnt reduction in the number of inspectors
has not been accempanied by a reduction in the
overall workload. They  believe - that present
manpower levels will not be increased in line
with the increase in general aviation activities.
FAA GADO  personnel are general aviation
oricnted, and some have considerable difficuley
i reorienting to large. commurter operations,
especially to those  that use large. turbine-
cquipped airerafr. Anv reduction in the number
of properly oriented FAA inspector petsonnel
only compounds the problem faced bv FAA
inspectors and creates conditions adverse to

csafety.

The survey team found that increased FAA
surveillanee of the larger commuters created an
increase in operators” awareness of their respon-
sibiliey for safery. Such couperation was not
demonstrated by some of the smaller operators.

The exchange of safety information on service
ditticultics between the FAA and  air taxif
commuter operators enhances b;lﬂ:t‘\' signiﬁc;mt—
Iy, Some air carriers have found thac this
exchange of information has been most bene-
ficial to operators as well as to manufacturers
and it ultimately leads to increased utiliey and
reliability of ¢qu ipment,

Most  commuter air carriers cmp!oy tech-
nology used in general aviation, General aviation
maimtenance procedures are based on an annual
inspection program: supplemented by 100-hour
checks.

Air taxi/commurter aircraft are relatively casy
to adapt to a standard inspection procedure,
However, aircraft used in air taxi/commurer

operations arc becoming more complex and
more difficult to inspect for airworthiness.

It is apparcnt that these procedures arc
becoming ourdated, particularly with reference
to new, large types of aircraft. As a result of
these changes, FAA GADO inspectors  must
become familiar with commuter air carricr
operations so they may provide more assistance
to the operators during these formative years.

V. CONCLUSIONS AND RECOMMENDATIONS
A. Conclusions

Based upon its findings during this investiga-
tiom  of safcty in the air taxi/commercial
operator  segment  of  the  general  aviation
industry . the Safety Board concludes that:

1. Backgrownd

o General aviation  air  taxi/commercial
operators CONSLHULe an important seginent of
this COuntry’s air transportation svstem,

© Within the air taxifcommercial operator
segment the commuter air carrier is develop-
ing at a rapid pace.

o The number of active U.S. air raxi/
commercial operators s estimated to  be
3.084.

= Air  taxifcommercial operators  range
from one man one plane operation to the
large. sophisticated commuter air carriers with
multiengine, multiplane  fleets that include
turbine-powcered aireraft.

> The rapid expansion of the commuter
airlines does not permit stablization within
the industry and could prove detrimental in
the establishment of safe practices.

- Alr taxi accidents have persisted  for
several vears and the associated loss of lives
and property is 4 matter of grave concern to
the future of the industry.

> Available data do not provide the means
for meaningtul comparison of the relative

safery devels inair taxi/commercial operations
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with other general aviation and certificated air
carrier operations.

o Attention has been directed towards
improving air taxi safety by the operators
themselves, towards sclf-improvement by
industry organizations, towards regulatory up-
grading by the Federal Aviation Administra-
tion, and to recognition of the nced for
broader and stricter surveillance by the FAA
and the CAB.

o Managerial, supervisory, financial,
personitel, training and maintenance practices
varied widely among the representative opera-
tors who were visited during the survey.

Management, including dircctors of oper-
ation, directors of maintenance, and chief
pilots. have varving degrees of experience
ranging from substantial air carricr back-
grounds to minimal management cxperience
in their respective fields.

o Corporate type organization is cvident in
some  commuter  operations, with respon-
sibilitics assigned to  wellqualified profes-
sionals.  Others. however, are tightdy  con-
trolled  proprictorship and an individual.
usually the president or senior company
officer, makes all the decisions ranging from
markcting to maintenance.

o Qualification requirements for manage-
ment personnel do not exist,

2. Economiics

o The assurance of financial responsibility
of certificated holders is being introduced as a
requirement to enhance safety.

o When a commuter air carrier’s profit-
abilitv becomes marginal, safety considera-
tions and priorities are usually the first to be
strained and compromised.

o The USPS air taxi mail contract bid
procedures are in nced of broader safety
considerations.

o Few commuter air carricrs have been
able to sustain profitable opcrations.
Economic policies have prevented subsidies
for commuters.

o Commuter air carrier route protection is
limited, resulting in unstable and uneconomic
operations offering little benefit towards the
maintenance of safety.

3. Operations and Maintenance

o There was a lack of clearly identifiable
safety practices in the operation and main-
tenance functions of commuter air carriers
surveyed by the survey team.

o Air taxifcommuter crewmernbers usually
have additional responsibilities for scevicing,
dispatching, flight planning, cargo handling
and loading passengers in addition to their
flight duties.

o Although air taxi/commuter flightcrew
personnel operate less complex aircraft, these
operations arc  performed in  the same
demanding environment as are trunk and
regional carrier operations.

o Somc air taxi and commuter operators
utilize part-time or nonpaid crewmembers.

o job sccurity implications sometimces
compel air taxi/commuter crewmembers to
exceed flight duty and rest limitations set
forth in current FAR 135,

o Mechanical reliability and defect report
data are not compiled and disseminated
among air taxi operators as is done within the
certificated air carricr industry.

o No program has been cstablished for air
taxi operators to use manufacturers recom-
mended overhaul and inspection hours for
aircraft, components, powerplants, and
propellers as a base line, in order to upgrade
changes following submission of substan-
tiating data to FAA,

4. I'44 Surneillance

o The FAA surveillance and enforcemeni
varied and in most cases was minimal due ¢
two factors: insufficient numbers of assignec
inspectors and the varied interpretations of
the applicable rules.




o The FAA does not conduct periodic
audits for financial capability in commuter
air carricr operations as it does in certificated
supplemental air carrier operations.

5. FAA Regulations

o Initial qualification requirements are not
adequate to insurc the proficicncy of com-
muter airline pilots.

o The majority of air taxi opcrators have
formulated satisfactory crewmember training
curriculum, However the requirements for
maintenance training programs were found to
be marginal.

o lmplementation of inittal and recurrent
training programs are considered marginal to
establish and maintain proficiency of crew
members.

o There are no daily, weekly, or monthly
flight and duty time limitations provided for
in FAR 135.

o There are no requirements in FAR 135
for minimum equipment lists, or limiting of
continued flight with certain inoperative
components.

o Application of FAR 135 is difficult to
intrepret and enforce due to the wide varia-
tions in both the operations being regulated as
well as the variations in operator and FAA
inspector interpretations of the regulations,

o The less stringent regulatory require-
ments placed upon the air taxi/commuter
industry result in a level of safety lower than
that of the certificated air carrier industry.

Rcecommendations

On the basis of the findings discussed in this
rport.  the National Transportation Safety
oard reccommends that:

The Federal Aviation Administration:

1. Expedite redrafting of FAR 135 in
its cntirety, recoghizing that com-
muter  air  carrier  operators  are

14

6.

9.

separate entities from the smaller air
taxi charter operators. (Recom-
mendation A-72-171)

Establish and maintain a separate
listing of all current holders of air
taxi operator certificates to permit
the identification of each operator
by type service being performed.
(Recommendation A-72-172)
Expedite proposed programs to
assurc the financial ability of each
commuter air carrier and air taxi
operator  holding interline  agree-
ments to conduct safe operations.
(Recommendation A-72-173)
Amend FAR 135 to include
qualification requirements applicable
to the Dircctor of Operations, Chief
Pilot, Dircctor of Maintenance, and
Chief Inspector in all commuter air
carricr opecrations. (Recom-
mendation A-72-174)

Amend FAR 135 to provide that a
qualificd individual be delegated by
cach commuter air carricr to act in
the capacity of safety officer and to
monitor all safety aspects of the
overall flight and maintenance opera-
tions. (Recommendation A-72-175)
Amend FAR 135 to require that the
pilot-in-command in air taxi com-
muter air carrier operations hold a
current Air Transport Pilot rating.
(Recommendation A-72.176)

Amend FAR 135.127 to prohibit the
use of part-time or nonpaid second-
in-command pilots in commuter air
carricr  operations. (Recommenda-
tion A-72-177) :
Amend FAR 135.136 to provide for
daily. weckly, and monthly flight
and duty time limitations. (Recom-
mendation A-72-178)

Amend FAR 135.136 to provide
that all flying, including private as
well as commercial, shall not exceed
the prescribed flight and duty time
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10.

11,

12,

13.

14,

15.

set forth in this section. (Recom-
mendation A-72-179)

Amend FAR 135.75 and 135.99 to
clarify the operating conditions and
limitations for Instrument Flight
Rules (IFR) and Visual Flight Rules
(VFR) over-the-top carrying
passengers. (Recommendation A-72-
180)

Amend FAR 135.143 to include a
minimum equipment list to include
procedures for continuing flight with
inoperative equipment beyond
terminal point. (Recommendation
A-72-181)

Amend FAR 135.33 to include
provisions for training and recurrent
training for maintenance personnel
and to ensure each person who deter-
mines the adequacy of work is fully
informed about procedures and
techniques. (Recommendation A-72-
182)

Amend FAR 135 to include a new
section to ensure that each person
who takes action in the case of a
reported or observed malfunction of
an airframe, engine, propeller, or
appliance shall make, or have made a
record of that action in the aircraft
maintenance log. (Recommendation
A-72-183)

Amend FAR 135.119 to ensure that
the pilot-in-command shall enter or
have entered in the maintenance log
of the airplane each mechanical ir-
regularity that comes to his attention
during flight. Before cach flight, he
shall ascertain the status of cach
irregularity entered in the log at the
end of the preceding flight. (Recom-
mendation A-72-184)

Amend FAR 135.60 to ensure that
each certificate holder shall have an
aircraft inspection program  ac-
ceptable to the Administrator. The
certificate holders manual must

16.

17.

18,

19.

20.

contain the program required by (a)
of this section. (Recommendation
A-72-185)

Established a standard program of
utilizing manufacturers recom-
mended overhaul and inspection
times on aircraft components, and
power-plants and propcllers.
(Recommendation A-72-186)
Monitor all manufacturers’ main-
tenance manuals and encourage
operators to utilize the information
contained therein as it applics to the
individual operator. (Recommenda-
tion A-72-187)

Standardize procedures for the
compilation and dissemination of
maintenance discrepancy informa-
tion to all air taxi/commuter opera-
tions. (Recommendation A-72-188)
Standardize air taxi surveillance
procedures and provide specialized
commuter airline training to ap-
propriate principal inspectors of
Gencral Aviation District Qffices,
(Recommendation A-72-189)

Assign a principal inspector, or
inspectors, to commuter airlines,
with primary duties of surveillance
of the commuter, and sccondary
duties with the other scgments of
aviation, It is further recommended
that General Aviation District Of-
fices accelerate efforts to assure that
FAR 135 certificate holders main-
tain training programs. (Recom-
mendation A-72-190)

The Civil Acronautics Board

1,

Require all air  taxi  operators
registered with the CAB, and desig-
nated as commurter air carrier, to
report the hours flown, the miles
flown, and the number of departures
in scheduled revenue operations.
(Recommendation A-72-191)




2. Require all air taxi operators so

The United States Postal Service

classified under Part 298 of the 1. Assure that a successful mail con-
Federal Aviation Act of 1958, to tract bidder possess a history of
report the number of passengers acceptable operations, (Recom-
carried, the hours flown and milcs mendation A-72-194)
flown, and the number of departures 2. Reevaluate the commuter airmail
in revenue operations. (Recomn- contract bid system to insurc that
mendation A-72-192) carriers being  considered demon-
strate their capability to provide
In  proceedings involving the adequate weather reporting, main-
suspension  of service by a cer tenance support and airport facil-
tificated carrier and the substitution itics.  {Recommendation A-72-195)
of service by an air taxi commuter 3. Recvaluate trip performance stand
operator, request of the FAA 1 ards and sanctions as they relate to
written safety evaluation of such safety considerations peculiar to the
operator: make a specific finding as varying cnvironments in which com-
to the operator’s safety fitness: and muter airmail operations are
place the FAA evaluation in the conducted. (Recommendation A-72-
public docket of such proceeding, 196)
The safety evaluation by the FAA 4. Establish fair and expeditious rate

should include all accident data
concerning such operator available in
the files of the NTSB. (Recom-
mendation A-72-193)

adjustment procedures to assure that
safety is  not compromised by
marginal profitability. (Recom-
mendation A-72-197)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/s/ JOHN H.REED

Chairman

fs/ FRANCIS H. McADAMS

Member

/s/ ISABEL A. BURGESS
Member

/s! WILLIAM R, HALEY

Member

Louis M. Thayer, Member, was absent, not voting

September 27, 1972,
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Small Aircraft, Washington, D.C., Govern-
ment Printing Office, 1972

National Transportation Safety Board, Aircraft
Accident Reports, Washington, D. C., Rocky
Mountain Airways, Inc., 1/22/70; Tag Air-
lines, Inc., 1/28/70; Pilgrim Aviation & Air-
lines, Inc.. 3/22/70: Apache Airlines, Inc.,
3/6/71: Chicago & Southern Airlines, Inc.,
10/21/71

Remarks Before National Air Taxi Conference
Joseph J. O’Connell, Jr., Chairman, Holly-
wood, Florida, NTSB, 1968
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Air Taxi Operators, Washington, D. C., 1971
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Air Taxi Charter

The Safcty Board’s survey team found general
agreement among all three operators that there
is a need for the redrafting of FAR Part 135 in
order to separate the small air taxi operator
from the larger commuter type carricr, Flight
operations and maintenance were well organized
and managed. One operator, however, had been
engaged in air taxi services for only a short
period of time and found the venture to be
unprofitable. At the time of the team’s visit, this
operator was in the process of returning the
ATCO certificate to the FAA, thus terminating
air taxi service.

In addition to their air taxi services, two of
the three operators also maintained the fixed
base facilities ac the airport and provided flight
training, and maintenance and ramp scrvices for
transient aircraft. The team found that pilots
and maintenance personnel of all three operators
were well-trained and capable of performing
their dutics with an acceptable degree of safety
awareness. There was, however, no standard
method for the dissemination of maintenance
and safety information, and liaison between the
operators, the manufacturer and other operators
of like equipment was limited.

Air Taxi Commuter - Smal}

Among the five operators visited by the
Safety Board's survey team it was found that
management and operation techniques varied
consideraoly. One of the commuter carrier
presidents, for example, was active as a line
pilot, and the chief pilot and vice president of
another carrier were regularly scheduled for
duty as line pilots. Two of the five operators
used part-time copilots, while another carrier
used nonpaid copilots in scheduled operations.

Another operator was in the process of a
comp]cte reorganization of its management.
New heavier aircraft were being procured that
required a CAB exemption to Part 298 in order
to be operated. Top-heavy and uncoordinated
management resulted in an operation that ap-
peared to be loosely run and continuing
financial difficulties resulted in nonpayment of

salarics to crewmembers, mechanics, and certain
managcmcnt pcrsonncl for periods up to six
weeks.

Another of the five commuters surveyed was
found to be a well-directed and well-financed
company. The commuter operation was only a
small part of the company’s overall activity
which included flight training, aircraft sales and
the management of a fixed base operation. The
management was well-staffed, with authority
delegated to the person responsible for each
activity within the company.

The team found that two of the five opera-
tors’ maintenance facilities were cluttered and
unkempt. The turnover of qualified mechanics
on one of these carriers was high and part-time
maintenance personnel were used to perform
aircraft checks on the week-ends.

Spare parts stock was limited and stock
control was questionable in three of the five
operations visited.

The FAA operation and maintenance surveil-
lance was adequate with the exception of one
commuter operation. This deficiency was at-
tributed to the transfer of GADO activitics from
one location to another as a result of a recent
change in company operating locations.

Air Taxi Commuter - Large

All four of the large commuter operators
visited by the Safety Board's survey team were
found to be well managed with clear lines of
authority delegated to responsible personnel
within the companies, Management personnel
had widely diversified backgrounds in flight
operation, training, maintenance procedures and
customer relations.

Flightcrew personnel were well qualified and
all four operators’ requirements for captain and
first officer positions were morce stringent than
those required by current regulations. Working
conditions and pay scales for flightcrews were
found to be above the average for the air taxi
commuter industry as a whole. One of the
operators employed a computer system to up-
date the availability of reservations. Performance
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factors, delay analysis, and extra flight-section
planning data were retrieved daily from informa-
tion stored in this reservation computer.

One operator utilized aircraft and flight crew-
members to the maximum limits of the regula-
tion and this practice led to maintenance dif
ficulties due to short turn-around times. Co-
ordination and surveillance by the FAA GADO
was on a daily basis and cooperation was
satisfactory. The president of one of the carriers,
however, indicated that the surveillance was
excessive and that the variety of FAA personnel
assigned to his operation adversely affected his
maintenance schedule.

Each of the four managements took an active
part in the development of lines of communica-
tion with the aircraft manufacturer for the
exchange of information relative to mechanical
problem areas.

Maintenance facilitics and stock rooms were
clean and orderly with an adequate supply of
spare parts on hand, and maintenance personnel
were found to be well trained and closely
supervised.,

Air Taxi - Air Mail

The Safety Board’s survey team found that
the presidents of both air mail companics held
all key positions and made all major decisions,
In one company, the president functioned as the
director of operations, dispatcher, maintenance
coordinator and, when the need arose, served as
aline pilot.

In the other company the director of main-
tenance cleared all major decisions through the
president before following through with the
actions required.

Both companies’ procedures required the
pilots to fuel their aircrafe, load and unload

mail, perform preflight inspections, check
weather, and compute the weight and balance
data at cach en route stop. With the short
ground time allowed for cach stop en routc, the
pilot could not perform these duties effectively
and complete the mail schedule on time. This
problem became more acute during the winter
months when dcicing procedures added to the
ground duty activities of the pilot. Although one
company provided cach pilot with a Jeppesen
Manual of approach and departurc plates, it was
the responsibility of the pilot to subscribe to
and maintain the revision service, A ramp check
revealed that some of the pilots were using
obsolete charts.

The Operational procedures and requirements
of one of the air mail operators were contained
in a training manual prepared by company
personnel. The survey tcam found that the
training program as outlined in the manual was
satisfactory but no proof of a formal training
program was in cvidence and the company was
unable to produce such training information.

No rccurrent maintenance training programs
were found in cither of the air mail operators
surveyed and on-the-job training was negligible.
In cach case the maintenance facilities were
small and dirty. There was no apparent system
for quality control and sparc parts stock was
limited.

The maintenance records of one of the air
mail operators were found to be inadequate and
aircraft discrepancy follow-up procedures were
questionable. The company pilots held their
discrepancy itens uneil they returned to the
main facility and then reported such items orally
to maintenance personnel, One operator was
unable to provide a single source of information
to deeermine the aireraft maintenance hiscory
and some aireraft were being operated with
major discrepancics.
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PUBLIC HEARING
SAFETY IN AIR TAXI/COMMUTER
OPERATIONS

On May 15-17, 1972, the Safety Board held a public hearing on the matter of Safety in Air
Taxi/Commuter Operations in Washington, D. C. The full five-Member Board served as the Board of
Inquiry, with the Chairman presiding over the proceedings.

PARTICIPANTS TO THE HEARING

Department of Transportation, Federal Aviation Administration, Civil Aeronautics Board, United
States Postal Services.

National Association of State Aviation Officials, National Air Transportation Conferences, Inc.,
AOPA Air Safety Foundation, Flight Safcty Foundation, Inc., General Aviation Manufacturers
Association. Air Line Pilots Association,

Allegheny Airlines, Inc., Nicholson Air Service, Inc., Combs Airways, Inc,, Rio Airways, Inc,,
Shawnee Airlines. Inc., Manufacturers Air Transport Service, Inc., Puerto Rico International Airlines,
Inc.

After cach organization expressed its views, the spokesman for that organization was questioned on
matters of clarification and amplification by the Members of the Board of Inquiry and Members of a
technical panel. The technical panel was composed of four staff members of the Safety Board’s Bureau
of Aviation Safety.

Problem Areas
During the course of the hearing, the organizations and operators were, on the whole, in accord as

to difficultics which plague the air taxi/commuter industry. The following is a resume of these
problem arcas:

Operations

e When a new air mail contract is awarded, not cnough lead time is allocated for the operator to
establish safe and prudent operational procedures which have been proven on other routes.

® Because of the expenses incurred by the company. pay scales for the pilots are low. As a
consequence, the pilot turnover rate is very high.

® Many cost increases are experienced by operators who have been required to add expensive
equipment immediately, and then are expected to amortize the cost over the lifetime of the aircraft
even though the Postal Service contract is for lesser period of time.

e The “low-bid” system, utilized by the Postal Service when awarding mail carrying contracts,
allows untriced, untested operators, who attempt operation with little financial support, into the air
taxi industry.

Regulations

¢ The regulatory framework within which the operators have had to work is unclear and at times
conducive to unsafe operations. '

e An interpretation of pertinent regulations by the regulatory authority in one arca of the
United States can be completely opposite the interpretations of the same regulations by
representatives of the same authority in another arca.
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* Hardships, cven bankruptcy, are being caused by overloading the already financially burdened
operators with excessive and costly regulations and controls by federal, state and local agencies.
® Fincs are being levied on the operators in situations where the discrepancy could be corrected

more advantageously by administrative action. The fines only accentuate the financial problems of
the operator.

Recommendations by Industry

Along with the aforementioned problem areas, the organizations and operators offered solutions
in the form of recommendations to governmental agencies and to themselves as well, The following
is a resume of these recommendations. The Safety Board’s findings (Section 1V) and conclusions
and recommendations (Section V) take the position of these organizations and operators into
consideration,

® Commuter airlines and air taxi operations should be placed in separate statistical categories, so
that meaningful information can be obtained for comparison and for direction in future regulatory
acts.

* Clarify, standardize and separate the requirements and regulations which are applicable to air
taxi operations from those applicable to commuter operations. The two caregories of operation
should be regulated by separate Parts of the Federal Aviation Regulations.

¢ Any regulations governing air taxi or commuter operations should be simple and concise so as
not to leave them wide open for personal interpretation.

® Closer coordination between responsible federal, state, and local governmental agencies, so
that individual economic and safety regulations satisfy the requirements of all concerned.

¢ New operators should be required to satisfy adequate management, operations and
maintenance capabilities, including financial stability, prior to the issuance of an air taxi operator
certificate.

® Operating manuals should be standardized and simplified to be used industry-wide. A second
section could be included to add or delete items pertaining to a particular operator or operation.

® A more stringent system for the regulation of flight following and flight dispatch should be
implemented by the operators themselves.

® Broader maximum crew duty time limitations should be established and enforced, i.e., weekly
or monthly limits.

¢ All pilots carrying passengers for hire, should hold a current instrument rating.

® Both pilots of a commuter airline aircraft should hold an Air Transport Pilot Rating.

® Flightcrews and maintenance personnel pay scales should be established at levels adequate to
retain qualified employees.

® The system of penalties imposed on violators of Federal Aviation Regulations should be
standardized.

® Establish an impartial board, with some members outside government agency control, to
review all assessed violations,

® Federal Aviation Administration surveillance of commuter operations should be conducted by
specialists in the field.

® The “low-bid” system of awarding postal routes should be revised to evaluate operational
experience, equipment, finances, geography, maintenance and other pertinent factors as well as the
lowest price,

® The award of Postal Service contracts should give preference to the operators in the immediate
vicinity of the new route,
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® The Postal Service should take more operational factors, such as seasonal weather and airport
facilities, into consideration when planning routes for bid. Certain arcas and routes have built-in
hazards if the operator is pushed to mect the present performance cvaluation criteria.

® States that issue certificate authority to an operator should afford soinc route protection.

® A determination should be made of those geographical arcas that nced commuter airline
service. Then support should be given that service in the form of subsidies, if the commercial
revenues are not sufficient to mect operating costs plus a fair recurn on investment.

® The Federal Aviation Administration should cxpedite the implementation of its facilities and
equipment program. Eligibility for qualification under this program should be based on realistic
forecasts of anticipated operations.

e Where airport development programs are planned, high priority should be assigned to the
installation of an Instrument Landing System (1LS). '

e Priority should be given to the development of new aircraft to replace the aging,
overly-modified fleet of aircraft now being utilized by many commuter and air taxi operators.
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AIR TAXI/COMMERCIAL OPERATOR
ALL OPERATIONS
1966-1970

The purpose of this report is to preseat preliminary statistical and analytical data on air
taxi/commercial operation accidents for the five year period 1966-1970. Included are all operations
conducted under Federal Aviation Regulation 135 (FAR-135); scheduled commuter airlines, air mail
operators, nonscheduled passenger/cargo, and on-demand commercial operators.

During the period 1966-1970, all aireraft in General Awviation flew 118,580,000 hours. Air taxi
operators, as estimated by the Federal Aviation Administration, flew 10,040,000 hours or 8.5% of the
total. During this period General Aviation aircraft were involved in 26,202 accidents, of which 1,028
or 3.9% were accidents occurring during operations being conducted under FAR-135.

The 1,028 accidents in air taxi/commercial operations involved 1,033 aircraft, signitying 5 collision
involvements within FAR-135 operations, Of the 1,028 accidents there were 170 (16.6%) fatal
accidents. Of the total of 3,662 persons aboard aircraft involved in FAR-135 accidents, 490 (13.4%)
were fatally injured and 285 (7.8%) were seriously injured. Of those fatally injured 181 were crew
members and 309 were passengers. Of those seriously injurcd 89 were crew members and 196 were
passengers. Aircraft destroyed numbered 247, and 773 incurred substantial damage.

During the base period (1966-1970), used in this report, accident rates climbed and then decreased
following the general cconomic trend in aviation. The accident ratc, based on estimated aircraft hours
flown, increased from 12.44 in 1966 to a high of 13.42 in 1967, and then decreased to 5.59 per
100,000 aircraft hours flown in 1970, The rate for fatal accidents per 100,000 hours flown showed a
similar pattern - from 1.43in 1966 to 2.30 in 1968 to 1.31 in 1970. (Sce Artachment 5.)




TABLE I
AIR TAXI/COMMERCIAL OPERATOR

ALL QPERATIONS
1966-1970

n air Estimated Hours Flown 1966-1970
ations In All General Aviation 118,580,000
fr mail Air Taxi/Commercial Operations 10,040,000
| (conducted under FAR-135)

I taxi
of the Accidents, Aircraft Involved
1,028 Total Accidents All General Aviation 26,202
. Total Accidents FAR-135 Accidents 1,028
llision

fatal Aircraft Damage (FAR-135)

3.4%) Destroyed 247

crew Substantial 773
b were Minor/None 11
Unknown/Not Reported 2
:trcascd
 hours Injury Index (FAR -135)
59 per Fatal 170
‘chd a Serious 92
? Minor 124
i None 642
| Injurics Aboard (FAR-135)
; Fatal 490
| Serious 285
Minor 316
None 2,571

Firc After Impact (FAR-135)

Fatal Accidents 52
Nonfatal Accidents 43
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Broad
Cause/Factor

The cause/factor category of Pilot was cited
as a causc (not necessarily the cause) in 71.2
percent of the 170 fatal accidents and as a
refated factor in 8.8 percent. The pilot was cited
as a cause and/or a related factor in 72.3 percent
or, 123 of the 170 fatal accidents. Sce Table 111
tor display of broad cause/factors.

Detailed
Cause/Factor

Table 1V is a detailed cause/factor table which
is an accompaniment to the broad cause/factor
table. For example onc of the broad cause/
factor categories is pilot, and the rclated derailed
table gives the specific cause/factors as assigned
by the analyist under pilot; such as pilot in
command - failed o extend landing gear.
Detailed cause/factor are ranked in descending
order

No. Times
Rank Cited as Broad Category Detailed Catcegory
Cause/Factor
1 138 Pilot in Command Inadequate preflight pre-
paration and/or planning
2 136 Miscellancous acts, Overload failure
conditions
3 75 Miscellancous acts, Matcerial failure
conditions
4 74 Weather Low cci]ing
5 68 Weather Unfavorable wind conditions
6 65 Pilot in Command Failed to obrain/maintain
flying speed.
7 63 Miscellancous acts, Aircraft came to rest
conditions in water
8 62 Maintenance, serv- Inadequate maintenance
icing, inspection and inspection
9 45 Powerplant Powerplant failure for
undetermined reasons
10 44 Landing gear Normal retraction/extension

assemnblv




The above ranked Air Taxi/commercial opera-
tor cause/factors did not follow the same
pattern as all general aviation accidents for the 5
year period. In U. S. General Aviation all opera-
tions, all of the first ten ranked detailed causes/
factors fall into the pilot in command area as
follows:

Rank Detailed Cause/Factor

1 Failed to obtain/maintain flying speed
2 Inadequate preflight preparation and/or
p]anning

38
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[mproper level off

Improper operation of brakes and/or
flight controls

Selected unsuitable terrain

Misjudged distance/speed

Failed to maintain directional control
Continued VFR into adverse WX conditions
Failed to see and avoid objects or
obstructions

Exercised poor judgment
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| INSTRUMENTS/EQU IPMENT AND ACCESSORIES 1 “ 5 2 2 4 L] 6 9
| V54 2,35 2.94 .23 .23 W1 .29 W58 .88
| ROTORCRAFT 2 ? 15 15 17 17
l.18 .00 i.18 1.75 +On 1,75 L.48 NI Y]

AIRPORTS /A IAWAYS/FACILITIES 2 ? 17 72 T 17 T4 91

| 00 1.18 1,18 1,98 8,39 10,37 1.65 7.20 8,85
WEATHER 17 57 72 18 130 164 55 187 238

| 10,00 33,53 42,15 4e43 15,15 19,11 5.35 18,19 22.96
| TERRAIN 3 19 2z o b4 110 49 A2 132
| Le%6  §1.18  12.94 5,34 T.06 12,82 “,77 8,07 12,84
MISCELLANEOUS 1 3 @ E] bty o3 4 47

1.18 .59 1.7¢ 4,78 '35 5,13 4.1 W39 4,57

UNCETERMINED 29 29 14 1% 43 43

17.06 SN0 17,96 Lat3 .00 1.63 4,18 00 6,18

THE FIGURES OPPOSITE FACH CAUSAL CATEGORY REFRESENT THE NUMRER ANMT PFHCENT
OF ACCIDENTS [N WHICH THAT PARTICULAR CauSal CATFLORY WAS ASS[AMNEN

* IF AN ACCIDENT INCLUDES BOTH & CALUSE &ND RFLATED FACTOR [N THE SAME CAausSAL
CATEGDRY, THE ACCIDENT % REPRESENTED ONCE UNRER THE FTNTAL FOR THAT CATFRORY

TABLE 111
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LAUSE/FACTOR TARLE

AIR TAX{/COMMFKC 1AL DPERATOR
ALl OPERATIONS

1969 - 1970
Pl
INVOLVES 1GZ2& TOTAL ACCIDENTS
INVOLVES 170 FATAL ACCIDENTS
FATAL ACCIDENTS NONFATAL ACCEDENTS ALL ACCIDFNTS
DETAILED CAUSE/FACTOR CaULE  FACTOR  TETAt CAUSE FACTDR 10OT&L CaUSE  FACTOR TOTAL
<o
*x PILOT ¥a
PILOT IN COMMAND
ATTEMPTED OPERAT NN W/KNIN DFF ICIENF TES In FQUIPMINT 3 3 10 1 i 11 1 14
ATTEMPTED OPERATINN REYNAD FXPERTENCE/ARILITY LEVEL k] 3 t 1 “ %
AECAME LOST/DISNYTIENTED 3 3 4 1 5 1 1 8
CONT INUED VFR FLINHT INTO ADVERSE WEAYHER CONDITINNS n 10 18 1A 4R 4“8
CONT INUED INTD KNNWN AREA OF SEVERE TURAULENCE t 1 1 3
DELAYED ACYION IN AROKTING TAKEOFF 3] 1, 12 1t 1 12 ou
NELAYED IN INITIATING GN-ARDUND 1 3 7 [ )
DIVERTED ATTENT 10N FROM OPERAFION NF ATRIRAFT 1 1 11 1 14 12 7 19
EXCEFOED PFSIGN STRESS LIPITS OF AIRCRAFT ] 1 1 1 ? F4
FalLED TU EXTEND LANDIMG CEAR n 30 an 30
FATLEL T RiTRALT LANDPING GFAR 2 F 2 2
RETRACTED Gl &H PHEMATURELY 5 5 5 H
INADVERTENTLY RETRACTED GFAR 34 34 EL 34 *
FATLED T SEE AND av(1]0 OTHER AJRCRAFT 3 3 H 4 1t 11
FALLED TO SEE AND AVOID ORJECTS OR ORSTKUCTIANS ? 1 3 217 27 9 1 30 FL
FAILED TO DRTAIN/MATINTAIN FLYING SPEFD 23 23 42 w2 &5 11 L)
FAILED TD MAINTAIN ADEQUATE RNTOR RPM 9 9 9 L]
FAILFD TN USE OR INCORRECTLY USED MISC EQUIPMENT 3 . 3 3 3
FAILED TO FOLLOW &PPROVED PROCEDURES, DIRECTIVES FTC 4 4 9 4 13 13 4 17
IMPROPER DPERAT[ON [IF POWERPLANT + POWEHPLANT CONTROLS 7 T 15 1 16 22 1 23
IMIRDPER NPERATINN DF BRAKES AND/OR FLIGHT fNRTRINS 1 1 17 1 1 1A 1 19
IMPRIPER OPERAT ION OF FLIGHT CANTROLS 5 5 24 1 725 29 1 a0
PRFMATUKE LIFT OFF 1 1 10 10 11 11
1MPROPER LEVEL OFF 1 1 24 4 25 25 op
IMPROPER (FR  OPERATION 16 14 16 16 32 32
[MPROPER [N~FL IGHT DECISIANS TR PLANNING 12 1 i3 20 L 21 32 2 34
TMPROPER COMPENSATION FOR WIND CONDLITIONS b 1 ¥ 7 B B
INADEQUATE PREFLIGHT PRFPARATLON &NDJOR PLANNING 20 a 26 49 13 112 119 19 138
INADEOQUATE SUPERVISION (F FLIGHT ! 1 & 4 5 S wE
LACK DF FAMILIARLTY wITH AIRCRAFT ] 3 4 z & B 3 9 12
MISMANAGEMENT OF FUEL H & 21 27 15 35 TR
EXERCISED POOR JUNGMENT 9 L 3% ? 37 [N 2 ub
OPERATED CAHELESSLY 3 3 3 3
SELECFED UNSUITABLE TERRAIN 1 1 54 1 55 S 2 56
IMPROPER STARTING PROCEMIRES \ 1 1 1
STARTED ENGEINE WITHNUT PROPFR ASSISTANCF/LOUIPMENT 3 3 3 3
TAXTED/PARKED WITHOUT PROPER ASSISTANCE ? z k4 2
FAILED TO ASSUME THF GEAR WAS NOWN &ND LIKKED 2h 24 26 26 A
IMITIATED FLIAGHT TN ANVFRSF WEATHFK CONDITINNS 3 1 1 1
SPONTANFAUS— IMPROVFR ACTEON Fd ? 7 2
MISJUDGED DISTAKEE, SPEFM, AnbD At TiTUDE - ) & [
H1SJUDGED ANL SPEFD M / 24 34 36 EL
MESIUDGFD o L] a9 9 At
MI1SILOGED DISTANLE AND a4 TIMliE 1 1 20 20 21 21 PR
MISJUDGEDR SKFEED AND aLTIRUDE ? 2 2 2
MISJUDGED SPEEDR i ! 1 ]
MESJUDGED ALTTTUDF AND LiFa®anCE ? 4 t 1 2 3
MISJUDGED ALTITUDE 4 “ i T 1 i
M15JUDGED Lt £ ARANTF 4 3 “ % Ml
MISUNDFRSTANDING 0OF ORDFH- UH [NSTRILC TIONS ] i 1 1
IMPROPER RECNVERY FROM HODUNCED LANDENG i ] 7 7 (] ]
PHYSICAL IMPRIRMENS 1 ? 3 1 2 3
SPATIAL DISORTENTAYION 11 il 1 i 12 12
PSYCHOLOGICAL CONPITEUN 1 1 1 1
¥1SUSED R FAILED TN USE FLAPS 1 1 2 1 5 & ? L] -]
LEFT ATRCRAFT UNETTENGED ENGINE WINNING ? 1 3 ? 1 3
FAILFD TO MAINTAIN PLRECTIONAL ONTROL 1 1 29 79 n 30 T
SELECTED WHUNG RUNWAY RELATIVF 1 PXISTING winp 1 3 1 1 3 i0 FL
FATLED TO AWORT TAKEUFF 10 1 11 N 1 11 Dl
FALLED TO INITIATE GO~BROUND 70 1 2zl 20 1 21
DIRECT EMTHIES 1 1 9 9 1n 10
TABLE IV
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CAUSE/FACTOR TAARLE
#ILOY IN COMMAND {CONTINUED)

FATAL ACCIDENTS NONFATAL ALCT1DENTS ALL ACLIDENTS
‘ CAUSE FACTOR  FOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL
‘ - - ———— em———— - A - ————— —_————— T ——
ENTS
|
- TaTaL SUBTOFAL 183 16 199 795 51 846 974 67 104%
coPILOT
FAILED TO OBYAIN/MAINTAIN FLYING SPFED 1 1 L 1 2 2
IMPROPER OPERATION OF FLIGHT CONTROLS 1 1 1 1
IMPROPER LEVEL OFF 1 t 1 1
WISJUDGED DISTANCE AND ALTITUDE 1 1 1 1
| IMPROPER RECOVERY FROM ROUNCFD LANDING 1 1 1 ]
| 14 FAILED TO MAINTAIN DIRELYIONAL CHNTROL ] 1 1 1
| 4 FALILED TO ABORT TAKEQOFF 1 1 1 1
[}
%8 SUBTOTAL 2 ? [ 3 A 8
1
12 DUAL STUDENT '
8 FATLED TO OBYAIN/MAINTAIN FLYING SPEED 1 1 1 I
19 INADEQUATE PREFLIGHT PREPARATINN AND/OR PLANNING 2 ? 2 2
2 EXFRC ISED PODR JUDGEMENY i 1 1 [
30
H SUBTDTAL 4 “ 4 4
5
34 ** PERSONNEL ox
11
30 FLIGHT INSTRULTOR
o5 MAINTENANCE, SERVICING, TNSPECTION
| 5 IMPROPER MAINTENAMCE (MAINTENANCE PERSONNEL ) 1 1 17 17 18 18
| 3 IMPROPER MAINTENANCE (DWNER PERSONNEL ) H 2 H H
| 1? IMPROPERLY SERYVICED AIRCRAFTIGAROUND CREW) 1 1 t 1
| 23 EMPROPERLY SERVICED AIRCRAFY(DWNER=PILOT) ? 2 ? 2
; 19 INADEQUATE INSPECTION OF AIRCRAFTIMAINTENANCE PERSONNEL) 1 1 1 1
‘ 30 INADEQUATE MAINTENANCE AND INSPECTION 3 ? 5 53 [ 57 56 3 &2
11 OTHER 1 1 \ 1
w 25 OPEAAT IONAL SUPERV|SORY PERSONNEL
\ 3z INADEQUATE FLIGHT TRAINING-PROCEDURES 1 t 1 1
| 34 INADEQUATE SUPERVISION OF FLIGHT CREW 1 ! ' 1 2 1 2 3
‘ [} FAILGURE TD PROVIDE ADEQ OIRFCTIVES, MANUALS. EOUIPMENT ? 1 3 2z 1 3
| 138 DEFICIENCY, COMPANY WAINTAINED EOMT, SERV, REGULATIONS ! 1 ] 1 1 1 2
| 5 MEATHER PERSONNEL
| 12 INADEQUATE WEATHER DASERVATION \ 1 1 1
‘ 35 TRAFFIC CONTROL PERSNNNEL
| s FAILURE TO ADVISE OF UNSAFE WEATHER CONDITION 2 ? 2 2
| 3 FAILURE TO ADVISE OF UNSAFE AIRPORT CONDITLDN 1 1 1 1
| 56 FAILURE YO ADVISE OF DTHER TRAFFIC 1 1 t 1
| 1 ISSUED IMPROPER DR CONFLECTING INSTRUCTIONS 1 1 o ! 1 ? 3 H
| 3 INADEQUATE SPACENG OF AIRCRAFT 1 1 ? 1 t 2
| ? OTHER ] 1 1 1
; 26 AIRPORT SUPERVISGRY PERSONNEL
| \ IMPROPER MA |NTENANCE~ATRPDRT FACILITIES 1 3 4 1 3 5
| 2 FAILURE TD NOTIFY DF UNSAFE CONDITIDN 3 2 5 3 F4 5
; 6 INPROPER/ INADEQUATE SNNW REMOVAL 3 3 [} 3 3 &
| 16 IMPROPER OPERATION OF FACILITIES 2 2 Fd 2
| 9 AIRWAYS FACILITIES PERSONNEL
; 21 PRODUC T ION-DES IGN
; 2 SUBSTANDARD QUALITY CONTHRL 2 ? 1 1 3 3
| 1 ENCORHECT FACYORY INSTALLATION 3 3 3 3
i 3 PODR/ INADEQUATE DESTGN z H 5 5 7 T
1 NTHER 2 1 3 2 1 3
4 WISCELLANEOUS-PERSONNEL
1 PILOT OF OTHER AIRCRAFT 3 3 7 H 9 3] 2 12
8 SPECTATOR 1 1 1 3
3 GROUND CAEWMAN 1 1 t 1 ? 2
12 PASSEMGER 3 3 L] 8 11 1l
1 ORIVER OF YEMICLE 13 1 14 13 1 14
5 OTHER ? ? ? 3 5 4 3 ¥
3 DIRECT ENTRIES 1 1 1 1 2 2
30 THIRD ®1LOT
10 FL IGHT ENGINEER
11 DISPATCHING
21
SUBTOTAL 21 11 37 134 25 159 155 36 191

TABLE 1V—Continued



CAUSE/FACTOR TanLE

[
AIRFRAME (CONTINUED)
FATAL ACCIDENTS NDNFATAL ACCIDENTS ALL &CCIDENTS
CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL
E
4% LIRFRAME wm
WiNGS
SPARS 1 1 t 1 [
WING ATTACHMENT FITTINGS, BOLTS 1 1 1 3 2 2
SKIN AND ATTACHMENTS 1 i 1 1 13
OTHER 1 1 1 1
FUSELAGE
DOORS, OOOR FRAMES 1 H 1 1
PAIRINGS 1 1 1 1 ?
SEATS 3 3 3 k]
WHEEL WELL DOORS 1 | 1 1 N
LANDING GEAR
MaIN' GEAR=5SHOCK ARSORBING ASSY, STAUTS, ATTACHMENTS, ETC 8 2 10 L] 2 10
NORMAL RETRACTION/EXTENSIDN A4SSEMBLY 82 2 bty 42 7 s
EMERGENCY/EXTENSION ASSEMALY 18 18 i\ 18
TAILWHEEL ASSEMBLIES 2 . 2 2 F
NOSEWHEEL ASSEMBLIES a 1 9 B 1 9 R
WHEELS, TIRES, AXLES ? 7 7 1
SK1 ASSEMALIES 1 1 1 1 4
FLOAY ASSEMBLIES 1 1 1 1
BRAKING SYSTEM {(NORMAL ) 11 5 16 1 5 l&
RRAKING SYSTEM {EMERGENCY) 3 3 3 3
LANDING GEAR WARNING AMD INDICATING COMPONENTS 14 14 14 L c
GEAR |,OCK ING MECHANTSM 13 13 ] 13 T
SWITLHESs LEVEAS, CRANKING MECHANISM, ETC 3 & 9 1 6 9
DIRECT ENTRIES » 4 4 4
FLIGHT CONTROL SURFACES
ELEVATOR, ASSEMBLY ATTACHMENTS 1 1 t 1 H 2
FLAP ASSEMBLIES 1 1 1 1 A
DTHER E 1 1 1
1
SUBTOTAL & & 124 n 180 135 31 168 .
|
*+ POWERPLANT %% .
ENGINE STRUCTURE I
CRANKCASE 2 2 ? 2 ¥
CRANKSHAFT 3 3 3 3
MASTER AND CONNECTING RODS 3 3 3 3 A
"CYLINDER ASSEMBLY 2 FH 2 F E
PESTONs PISTON RINGS ! 1 3 3 “ 4 T
VALVE 4SSEMBLIES H FH 3 3 5 5 P
BLOWER, IMPELLER ASSEMALY 1 1 1 1 4
WOUNT AND VIBRATION 1SOLATORS 1 1 1 1
DTHER 1 i 1 H [
tGNITION SYSTEM [
MAGNETOES 3 3 3 3 [
SPARK PLUG 3 3 3 3 E
LEADS 1 1 1 1 2 2 E
FUEL SYSTEM
TANKS 1 1 2 1 1 2
LINES AND FITTINGS 3 E] 3 3
SELECTOR VALVES 1 1 t 1
FILTERS, STRAINERS, SCREENS 1 1 1 1
CARRURETOR [ 1 7 6 3 7 E
PUMPS % 3 4 4
FUEL INJECTION SYSTEM H 1 3 H 1 3
VENTS, DRAINS, TANK CAPS 1 1 2z I 3 3 1 &
RAM AR ASSEMBLY 1 1 1 1
DTHER 3 3 3 3 H
LURRTCATING SYSTEM
LINES, HOSES, FITTINGS 1 1 1 3
VALYES 1 1 1 1
FILTERS, SCREENS 1 1 \ 1
CODLING SYSTEM £
DTHER 1 i t 1
PROPELLER AND ACCESSORIES
RLADES 1 1 ] k
HURS 2 2 2 2 A
HYDRAULIC PITCH CONTROL MECHANISM 1 1 1 1
GOVERNORS 3 I 1 1
OTHER 2 H 2z 2
TABLE 1V—Continued
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CAUSE/FACTOR TaaLE

PONERPLANT | CONT [NUED)
FAYAL ACCIDENTS HONFATAL ACCIDFNTS ALL ACCIDFNTS
C[OENTS

CAUSE FACTOR TNTAL CAUSE  TFACTHOR  TnTap CAUSE  FACTR TOTAL

TOR  TOTAL

EXHAUST SYSTEM
MUFFLERS t 1
SYALKS
OTHER
ENGINE ACCESSORIES
VE L UUM PUMPS 1 1
ENGIr: CONTROLS=COCKPIT
THROTTLE-POWER LEVER ASSEMBLIES 3 3
MIXTURE CONTROL ASSEMBRLIES
PRETELLER GOVERNOR CONTROLS 1 1
POWERPLANT - INSTRUMENTS
FUEL QUANTITY GAUGE 5 5
MESCELLANEQUS
POMERPLANT FAILURE FOR UNDETERMINED REASONS to 10
RIRD [NGESTLION
4% FOREIGN ORJECT DAMAGE
18 OTHER
OIRECT ENTRIES
REDUCTION GEAR ASSEMBLY
SHAFT PROPELLER g L 1
COMPRESSOR ASSEMBLY
RLADE, COMPRESSOR ROTOR 1 1 1
AEARING, ROTOR SHAFT 1 1
OFHER 1 t 1 1 2
COMBUSYIUN ASSEMBLY
TURBINE ASSEMBLY
WHEELs TURB INE 1 1
RLADE, TURBINE WHEEL 1 L
BEARING. SHAFT ? 2
OTHER 1 1
ACCESSORY DRIVE ASSEMBLY
GEARS, ACCESSORY ORIVE 1 t
‘ LUARICATING SYSTEM
1 166 PUMP, SCAVENGE 1 1 1
FUEL SYSTEM
OTHER 1
SAFETY SYSTEM
IGNITION SYSTEM
TOROUEMETER
OTHER 1 I
AIR BLEED *
EXHAUST SYSTEM
THRUST REVERSER
PROPELLER SYSTEM
CONSTANT SPEED DHIVE
OTHER |
POMER LEVER
‘ PROPELLER LEVER
REVERSE THRUSY LEVER
ENGINE INDICATING EOQUIPMENT
ENGINE INSTALLATION

—— -

—
w

——

w

LY
o
———

————n
—

w
POWL WG O

-
- =N - —
[N VS

—_——G W

oW

SUBTOTAL 20 70 118 n 128 13m 10 148
*% SYSTEMS »»

ELECTRICAL SYSTEM
RATTERIES
GENERATORS /ALTERNATORS
REGULATOR
MOTORS
HYDRAULIC SYSTEM
RESERVOIR, LINES. FITTINGS
SEALS
AY-PASS VALVE
OTHER
FLIGHT CONTROL SYSTEMS
ELEVATOR AND ELEVATOR TAR CONTROL SYSTEM
FLIGHT CONTROL BOOST SYSTEM (HYDRAULIC) 3 1 1 1 ?
DTHER 1 i
ANTI-ICING, PE-ICING SYSTEMS
CARBYURETOR DE-ICING SYSTEM 1 1 1

-
W R R e

————
—_——-r
-— e
—-—tny

——
N -
N B
~N——
ho— -

—_—

[Ny
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CAUSE/FACTOR TAHLE
$YSTEMS [CONT INUED)
FaTaL ACCEIDENTS NONFATAL ACCIDENTS ALL ACCINENTS

CAYSE FaCTOR TQTAL CAUSE  FaCToR  TOTAL CAUSE  FafTOR  FaTay

QTHER
&lR CONDITION, WEATING AND PRESSUR]IZATION
CA3IN TEWMP CONTROL AND TEMP INDICATING SYSTEM 1 1 1 1
AUTO PILOT
FIRE WARNING SYSTEM
FIRE EXTINGUISHER SYSTEM
OXYGEN SYSTEM 1
OTHER SYSTEMS

SUBTOTAL 2 1 3 17 2 19
b INSTRUMENTS/EQUIPHENT AND ACCESSORIES *w

i
FLIGHT AND NAVIGAT JON INSTRUMENTS
A{TIMETERS 1 1
ATTITUDE GYRD 1 1
DIRECT IONAL GYRO 1 1 2
OTHER
COMMUNICAT IONS AND NAVIGATION EQUIPMENT
COMPASS RECEIVERS 1 H
OTHER 1 1
MISCELLANEQUS EQUIPMENT
DTHER

—_— N w

SUBTOTAL Z “ b
4 ROTORLRAFT »»

RDTOR ASSEMBLIES
TAIL ROTGR BLADES 1 1
REARINGS
TRANSM4SS5 [ON RDTOR DRLIVE SYSTEM
TAIL ROTOR DRIVE SHAFT ASSEMBLY
CLUTCH ASSEMBLY
OTHER
FLIGHT CONTROL SYSTEMS
CYCLEC PITCH CONTRDL SYSTEM 1 1
COLLECTIVE PITCH CONTROL SYSTEM 1 1 !
STABILIZING SURFACES-DAMPERS 1 1
MISCELLANEDUS UNITS AND ASSEMALIES
TAIL BOOMS/PYLONS/CONES 1 i
DIRECT ENTRIES 2

-—r
-
wn
w

——

e

—
w

SUBTOTAL 3 3 17 t7 2n
*8 AIRPORTS/AIRWAYS/FACILITIES sn

AJRPORT FACILITIES
APPROACH L IGHT ING
TAKIWAY LIGHTING AND MARKING 1 L 1
OTHER

AIRPORY CONOITIDNS
WET RUNWAY 17
JCEZSLUSH ON RUNKAY 1 13
SNOW ON AUNWAY 1 1 &
SNOW WINDRDWS 1

?
!

N = -
WY e

o

-

3

~
N e T U WY e o N

P I R ILCR RV
o
w

UNMARKED OBSTRUCTIONS

SOFT SHOULDERS [RUNWAY}

ROUGH WATEH

HIGH VEGETATION

HIDDEN HALARD 1

POORLY MATNTAINED RUNWAY SURFACE L

SDFT WUNWAY

WET RAMP/TANIWAY

ICE/SLUSH Ot RAMP/TANIWAY |

SNOW ON RAMP/TAX[WAY

QTHER 1 1 3
AIRWAYS FACILITIES

-~ Y

O N N
N VRV RV L)

~
»
~

SUBTOTAL 2 4 18

ES
~

nn i ke 16>
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22

Y N

~

N —
W

B TR T JL VRV

WEAYHEX {CONTINUED}

FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS
CAUSE FaCLTBR TOTAL CAUSE FACTDR TOTAL CAUSE FACTGR  TDTAL
% WEATHER #»#
LOW CEILING s L3 46 2 24 28 T &7 4
RAIN 14 14 1 13 14 1 27 28
FOG 3 & 27 3 2% 28 [ 4G 55
SNOW 3 B ] a 9 12 L) 17 23
TCING CONBITIONS-INCLUDES SLEET, FREEZING RA[N, FIC 3 7 1n 4 9 13 ¥ 16 23
CONDITIONS CONDUCIVE TO CARR/TNDUCTIDN SYSTEM I1CING 1 3 & 3 4 7 4 T il
UNFAVORARLE WIND CONDITIONS ? ? 4 17 a7 bh 19 49 &8
SUNDEN WINDSHIFT 3 7 10 3 1 16
TURARULENCE TN FLIGHT, CLEAR AIR 1 3 1 i 1 1 z
TURBULENCE, ASSOCTATED W/LLOUDS, THUNDERSTORMS H 8 9 4 z 3 ] 11
DOWNDRAFTS, UPDRAFTS 3 2 5 & 1113 15 A t2 20
LOCAL WHERLWIND 1 1 1 1 2 2
LIGHTNENG STRIKE 3 1 1 L
ADVERSE WINDS ALOFT t 1 1 1
HIGH TEMPERATUNE F4 F4 7 z
NRSTRUCTIONS TO vIStON 1 2 3 1 3 “ 7 5 ?
HIGH DENSITY ALTLYUDE 1 1 14 18 19 19
THUNDEXSTORM ACTIVITY 1 3 & 1 1 7 ? & L3
SUBTHTAL FL] ih 161 o7 175 222 72 291 363
*% TERHA [N *v
WET, SOFT GROUND 1 1 % 9 13 “ 1n 14
SNDOW~COVEHED 1 1 o 7 11 5 T 12
Icy 2 z z 2
HluH VEGETATION 1 1 1 3 “ 1 4 5
HIDDEN (BSTRUCT IONS B L3 12 & 4 12
ROUGH/UNEVEN 3 3 13 13 26 13 16 29
ROUGH WATER 1 1 4 4 8 5 4 g
GLASSY WATER F4 2 2 F4
HI1GH DRSTRUCTIONS 1 10 11 L) & 22 7 28 33
SANDY 4 2 & “ 2 &
OTHER 3 3 3 [ 9 3 9 12
SuBTOTAL 3 20 23 “l [ 113 50 &b 1386
#* MISCELLANEDUS *x
RIRD COLLISION 2 2 2 2
VORTEX TURBULENCE 7 7 7 7
PROP/JET/ROTOR BLAST 4 4 4 4
EVASIVE MANEUVER Y0 AV(L0O COLLISION ? 2 & ] A 8
FOREIGN OBJECT DAMAGE 1 i 2 1 1 2
FOREIGN MATERTAL AFFECTING NORMAL DPEHAYIONS 1 1 15 2 17 15 3 18
UNDETERM [NED 29 29 14 14 43 41
DIRECT ENTRIES -3 6 [ &
SUBTOTAL 3t 1 3z 55 3 58 a6 [ 90
GRAND TOTAL o2 171 T3 1385 bi? 1832 1687 &18 2305
** MISCELLANEQUS ACTS, CONDLTINNG se
ANTI-ICING/DEICING EQUIv-ENPROFER NPER, OF/FAILED TN USE 1 1 T T & 8
CHECKLIST-FAILED T0F wit 1 1 2 30 30 1 31 32
CHEW CODUNINATION-POOK i 1 1 1
DISREGAHD OF GOON OFERATING PRACTICE 1 1 1 1
IMPROPER EMERGENCY PRUCEOGRES 7 i ] 16 a 24 23 9 32
HUST LOCHS ENGAGED \ 1 H 1
INSTRUMENTS-MISREAD 0K FATLED TO READ 2 2z 4 “ [ &
NOT ALLIGNED wiITH RUNR&Y/INTENDED LANDING ARER A 1 9 B 1 9
UNWARRANTED LOW FLYING ] 1 1 1 2 2 i 3
FAILED TO USE ALL &VALLABLE HiuNWAT 5 5 5 5
LANDFD &7 WRONG &[RPORT 1 4 5 1 4 H
INATTENT IVE TO FuEL SUPPLY 2 2 “ 3 7 [ 3 E]
FLEW [NTD BLING CANYON 1 1 1 1 1 ! 2
POORLY FLANNED ARPHRMACH 2 5 b 2 . &
MISCALCULATED FUEL CONSUMETION 3 2 5 3 ? 5

CAUSE/FACTOR TABLE
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CAUSE/FACTDR TABLE

MISCELLANEOUS ACTS, LONDITIONS (CONTINUED)
FATAL ACCIDENTS NONFATAL ACCTOENTS ALL ACCIDFNTS

5
CAUSE FACTOR TOTAL CAUSE FeCYOR YOTAL CAUSE  FALTOR  TOTAL M

LANDED ON FOAMED RUNWAY
IMPROPERLY SECURED & 1 5 10
ROGUS PART
FLECTRICAL FAILURE 2
ENGINE LOADED UP 3
FaTIGUE FRACTURE S 5 19 ¢
3
1
?

DD
-
~
*

)
T W -

; HYDRAULLIC FAILURE
RPM-UNCONTROLLABLE~DVERSPEED
WINDSHIELDs DIRTY, FOGGY, FTC-RESTRICTED VISION 1
' WRONG PART
1MPROPER AL IGNMENT /ADJUSTMENT 1
FAILURE OF THD OR MORE ENGINES 2
SEPARATION IN FtIGHT 7
FERE IN CABIN/ COCKPIT/ RAGGAGE COMPARTMENT 1
FIRE IN ENGINE
ASYMETRICAL FLAPS 1
LATERAL IMBALANCE !
CORRDDER/CORROSEON 3
CARGO SHIFTED 2 ?
CONGESTED TRAFFEC-PATTERN
PILGT FATIGUE [
FUEL EXHAUSTION 5
FUEL CONTAMINATION-EXCLUSFIVE OF WATER IN FYEL 2
ALLOHOLIC IMPAIRMENY OF EFFICTENCY AND JUDGMENT 1
CARRON MONOXIDE PDISONING 1 1 ?
ICE=ENGINE
ICE-CARBURETOR 2 ?
1CE~PROPELL ER
LIRFRAME ICE ? 2 4
TCE-WINDSHIELD
IMPROPERLY LOADED AIRCKAFT-WEIGHT-AND/OR CG 6 4 10
INTERFERENCE WITH FLIGHT CONTROLS
WHITEUUT 1 i 3
SUNGLARE [3
u
|

ny

e
YRR N

~

~

_
w
<
R
e ro

~

Wl TN
R
w O
x
~ oy
N
o7

—_——
»—

T —
N - —

(ML

N =

-
~
w—

g
£
~

L U R RV v

LN
FER
FIL
PIL
LD
[0
Lo
LAG
Pl
ROY
ke PiL
b o ROT
2

1

> o
[R—

N
N -

* -
E N M e S N N R MR A

NS R

LACK OF LUBRICATINN-SPECIFIC PART, NOT SYSTEM
OIL EXHAUSTLON=ENGINE LUBRLICATION SYSTEM
MATER IN FUEL z 2 1n
AIRCRAFT CAME TO REST [N WAVER 21 21 L¥
FROZEN, MOISTURE 2 \
MISSING 1 L ]
HYDROPLANING ON WET RUNWAY Pl
OVERLOAD FaILURE
MATERIAL FAILURE
FUEL STARVATION
0L STARVATION
IMPROPER CLEARANCE-TOLERANCE 2 2 ?
FUEL SELECTOR POSITIUNED RETWEEN TANKS 1
IMPROFER/ INADEQUATE VENTING 1 i
PODR WELD H 1
PREVIOUS DAMAGE

LEAK/LEAKAGE

LOW FLULID LEVEL

CIRCUIT BRREAKER PNPPED

ARCING

RUNWAY CLOSED

DOWNM IND 2
CARADN DEPDSITS

LANDED 1IN CONSTRUCTION AKERA

NYER TORJUED

LODSE, PARI/FITYING

RENT

RINDING

RURNED

COLLAPSED

DETEHIORATED

DISCONNECTED

EXCESSIVE

EKRATIC ? ?
FLUCTUAT ING

GROUNDED

[MPROPERALY INSTALLED

JAMMED) 1 1

Y Ml
N PIL
12 12 Mis
PR
MIY
HlS
PlL
Pl
PlL
MlS
PIL
VL
PER

N

o
PT WD WU B N W e N

—— e

— & n
>
>
-~
~
=
n
-
£

k¥
o

[
-
. T U N

——Ne P =
—_—— e P R
F3

W
Ay
~
a2
~

N R I L VR

Fm e e R NN BN S W —

W N W A e N WD N e R = e N D e

o N = P ure MR P N e

(&
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DENTS

Kk TOTAL

KISCELLANEDUS ACFS, CONDITEONS ECORTINGEDD

PRSTHRUCTED

MUY (F HALANC
PRESSURE TO0 | i

PHRE SSUKL o NN

SHEARE D

SR TN

Sk

FXCESNIVE FEMPERATUKE
VINRAT [N, X0 1SS | VE
WaARPE LI

TUNGESTH RAMP/Y AN IWAY
FCE=3RRUCTION

LUOAD NOT Dk TTINONED
INTENT LONAL GROUND-WATFER
TRTENTEONAL wWHEELS U¥

tNOP-SWERVE

PDIRELT aNTHY Canse s

MISC-RIGHT LAND NG SKED FRDZEN IN SNOW AT L IFYOFF
PERSUNNEL=- FNADRL QHATE OPERATINNAL INSTRUCTIONS,
PILCT-FAYLED 10 ADEQUATELY CLEAR AREA HEFOR TAKDF
PILOT-MINCALL UL ATEDR | ANDING RUNWAY REGIIREMENTS,
LG R JRALTED FOR GNDFTERMENFD REASON

LDG GR=HETRACTED FOR GNDETHHMINED REASDN

LDL LH-NISE WFAR RETRACTED FOR UNDETERMINFD REASON
LDG LR=-NOSE LEAR FAJIURE FOR ONPETERMINED CAUSE.
PRLOT-FAILED T DETFCT WINDSHIFT,

ROTORCET-CLUTEH SULIPPAGE #fNR UNDETERMINED CAUSE.
PILOT-LUSS OF CONTROL DUE TN [MPAOPER LIFT OFF,
RDTORCFI-CLUTCH SLIPPAGE NUE GLAZED FRICTION SHDES
HISC-RAPLD ACCUMULATION DF STRUCTURAL ICE.
PILOT-TAXEED WITH EXCESSIVE SPEED IN CONFINERD ARFA
MISC=UPPER ENG COWL CAME LODNSE,SFPARATED,

PHH PLI-INFLEGHT FUFL FED FIRE IN RT WHEEL WELL.
MISC-NJe KaN LN FRONT OF ACFT,

MISC-DEER [RUSSFD EN FRONT NF ACHT,

PILOT=-N1D N(H MONETUR REAM FNG INSTRUMENTS,
FILOT=-L0SS OF CONTROL FOR UNBETERMINED REASON.
FILOT-MISHUNLED EDGE OF TAX| RaMP,

HISC-RARAKE SYS N14207 FAELLFD DEPARTING HAMP AKEA,
PILDV=¢ALEEDED ACFT CAPARILITLES ON MAX CL{MA~NGT,
PILOT-CAPT FAKLED TO MAINT ALT AT MDA,REASONS UNKN
PERSONNEL<FAA REPLACEMENT TIME RURMENT INSDEQUATE.

CAUSE/FACTOR TARLF

FAFAL ACCIDFNITS NONFATAL ACCIDENTS

CAUSK  FACTOR  TaTar CAUSE  FACTDR  TOTAL
3 1 4

' i

Fl 7

5 1 o

4 1 5

] 1

7 F

1 1

& 3 r

1 1

1 3

1 1

1 ]

2 ?

a o 17

DINECY ENTRY CAUSES ARE CARRLIED UNDER THEIR APPROPRIATE
CAUSAL CATEGURIES AND ARF iNCLUDED IN THME TOTALS
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First Type of Accident

taxi/commercial operator accidents. Ranked in
descending order are the ten leading first types

Engine failure or malfunction is cited as the of accidents.
first type of accident in almost 20% of the air

Rank First Type of Accident Accidents
1 Engine failure or malfunction 203
2 Wheels-up landing 82
3 Ground-water loop-swerve 71
4 Gear retracted 65
5 Collision with ground/water-controlled 57.
6 Collided with object 52
7 Gear collapsed 40
8 Stall-mush 39
9 Overshoot 37

10 Undershoot 29

Except for *Engine failure or malfunction”
and ‘“‘collision with object” most of the other

first type of accident citations would normally
take place during the landing phase of operation.

Percent
of Total

19.6%
7.9%
6.9%
6.3%
5.5%
5.0%
3.9%
3.8%
3.8%
2.8%
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TABLE V
irst types
SELECTED ACCIDENT DATA
ALL OPERATIONS
1966-1970
| Time of Occurrence
Accident Records Percent
Fatal Nonfatal of Total
| 0000-0059 8 12 1.94
0100-0159 4 9 1.26
0200-0259 3 8 : 1.06
0300-0359 4 8 1.16
0400-0459 3 11 1.36
0500-0559 3 7 97
0600-0659 4 9 1.26
0700-0759 10 47 5.52
normally 0800-0859 8 52 5.81
Jperation. 09000959 12 62 7.16
1000-1059 8 53 5.91
1100-1159 4 53 5.52
1200-1259 9 59 6.58
| 1300-1359 7 59 6.39
| 1400-1459 8 54 6.00
1500-1559 14 72 8.33
1600-1659 8 63 6.87
| 1700-1759 6 52 5.61
1800-1859 11 46 5.52
| 1900-1959 6 41 4.55
| 2000-2059 7 34 3.97
2100-2159 9 18 2.61
2200-2259 6 24 2.90
2300-2359 4 9 1.26
Unknown/Not Reported 5 0 48
171 862 100,00




TABLE V—Continued

MONTH OF OCCURRENCE
January 19 67 833
February 13 74 8.42
March 20 75 9.20
: April 12 65 7.45
. May 11 62 7.07
" June 9 78 ' 8.42
July 15 83 9.49
August 13 85 10.45
Septrember 12 55 6.49
October 16 66 7.94
November 17 74 8.81
December 14 68 7.94
171 862 100.00
CONDITIONS OF LIGHT

Dawn 5 7 1.16
Daylight 95 644 71.54
Dusk 3 33 3.48
Night 64 176 23.23
Unknown/Not reported 4 2 .58
171 862 100.00

AlRPORT PROXIMITY
On Airport 14 489 48.69
On Seaplane base 2 7 .87
On Heliport 0 6 .58
On Barge/ship/platform 0 5 A48
In Traffic pattern 15 71 8.33
Within % mile 3 11 1.36
Within % mile 6 5 1.06
Within 3/4 mile 2 3 48
Within 1 mile 6 5 1.06
Within 2 miles 12 18 2.90
Within 3 miles 13 20 3.19
Within 4 miles 7 8 1.45
Within 5 miles 1 4 48
Beyond 5 miles B3 200 27.40
Unknown/not reported 7 10 1.06
F 171 862 100.00
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TABLE V-Continued

STATE OF

RANK OCCURRENCE Accidents Percent

Fatal Nonfatal of Total
1 Alaska 27 164 18.49
2 California 13 67 7.74
3 New York 6 52 5.61
4 Michigan 5 a2 3.58
5 Texas 3 3 3.29
6 Pennsylvania 4 29 3.19
7 1linois 3 29 3.10
8 Louisiana 4 27 3.00
9 Hawaii 5 20 2.42
10.5 Arizona 2 22 2.32
10,5 New Mexico 5 19 2.32
TYPE OF WEATHER CONDITIONS

Accident Records Percent

Fatal Nonfatal of Total

VFR 112 783 86.64
1IFR 52 69 11.71
Below Minimums 2 7 .87
Unknown/not reported 5 3 77
171 862 100.00
} SELECTED ACCIDENT DATA
|
| TYPE OF AIRCRAFT POWER
} Reciprocating Enginc 151 793 91.38
| Turbojet Engine 1 8 87
i Turboprop Engine 11 34 4.36
| Turbofan Engine 0 1 10
Turboshaft Engine 8 26 329
TOTAL 171 862 100,00




TABLE V—Continued

TYPE OF FLIGHT PLAN

Accident Records Percent

Fatal Nonfatal of Total
None 90 539 60.89
VFR 32 207 23.14
IFR 42 98 13,55
Controlled VFR 0 2 .19
DVFR 1 6 .68
VFR Flight Following 0 5 48
Special VFR 3 1 .39
Unknown/not reported 3 4 .68
171 862 100.00




TABLE VI

SELECTED ACCIDENT DATA
AIR TAX1/COMMERCIAL OPERATOR
ALL OPERATIONS
1966-1970

ALL RECORDS

Total Pilot Time Total Fatal Nonfatal
0- 25 Hours 0 0 0
26 - 50 Hours 0 0o 0
51 - 100 Hours 0 0 0
101 - 300 Hours 11 1 10
301 - 500 Hours 24 1 23
501 - 1000 Hours 90 12 78
1001 - 3000 Hours 325 51 274
3001 - 5000 Hours 185 32 153
5001 - 8000 Hours 162 27 135
8001 - 10000 Hours 64 14 50
QOver - 10000 Hours 166 30 136
Unknown/not reported 6 3 3
TOTAL 1033 171 862

Pilot Time In Type

5. orless Hours 20 6 14

6- 25 Hours 75 10 65

‘ 26 - 50 Hours 88 18 70
‘ 51- 100 Hours 138 21 117
| 101 - 300 Hours 211 29 182
| 301 .- 500 Hours 131 22 109
501 - 1000 Hours 166 20 146

1001 - 2000 Hours 81 8 73

2001 - 3000 Hours 35 9 26

Over - 3000 Hours 51 6 45

Unknown/not reported 37 22 13

TOTAL 1033 171 862




AlIR TAXIJCOMMERCIAL OPERATOR
ALL OPERATIONS
1966-1970

Accidents Occurring During The Landing Phase
Of Operation

Out of the 1,028 accidents occurring during
FAR-135 operations for the 1966-1970 period,
468 (45.5%) occurred during the Landing Phasc
of opceration. Forty four involved fatal injury

Typc Instrument
Approach

VOR/TVOR -
Straight-In

VOR/TVOR -
Circling

ADF - Straight-In

ADF - Circling

ILS with Advisory
Straight-In

ILS with Advisory
Circling

ILS without Advisory

PAR

Visual Approach

Tvpe Approach
Unknown

ANALYSIS BY TYPE OF AIRCRAFT
AIR TAXI/COMMERCIAL OPERATORS
ALL OPERATIONS
1966-1970

Accidents within Air Taxi/Commercial Opera-
tions, conducted under Federal Aviation Regula-

Type of Aircraft

and 30 involved serious injury. There were 50
crew fatalities and 53 passenger fatalities out of
1,690 total aboard in “Landing Phase” opera-
tions. Aircraft damage resulted in 74 aircraft
destroyed, 393 with substantial damage and 2
aircraft with minor damage.

Of the 468 accidents occurring during the
Landing Phase of operation 50 accidents oc-
curred while pilots were conducting instrument
approaches.

Percent

Accidents  of Total
13 2.77
5 1.07
4 .85
1 21
S 1.92
1 21
11 2.35
1 21
3 64
2 43

tion-135 (FAR-135), for the 5 year period
1966-1970 totaled 1,028, There were 391 ac-
cidents involving Fixed-Wing Single-Engine air-
craft, 503 involving fixed wing multicngine
aircraft and 137 invo]ving rotorcraft.

Accident Records Percent
Fatal Nonfatal of Total
Fixcd-wing
Single-engine 47 344 37.81
Fixed-wing
Multiengine 104 401 48.84
Rotorcraft 20 118 13.35
TOTAL 171 863 100.00




TABLE VII

re 50
ut of TYPE OF AIRCRAFT
pera- 1966-1970
reraft
nd 2 LEADING FIRST ACCIDENT TYPES
g the FIXED-WING SINGLE-ENGINE
s 0C-
meint Percent
Rank First Accident Type Accidents of Total
1 Engine failurc or malfunction 80 20.46
2 Collision with object 28 7.16
3 Ground-water loop-swerve 26 6.65
4 Overshoot 25 6.39
5 Nose over/down 22 5.63
FIXED-WING MULTI!ENGINE
1 Engine failure or malfunction 89 17.62
2 Wheels-up landing 67 13.27
3 Ground-water ioop-swerve 45 8.91
4 Gear retracted 44 8.71
5 Collision with ground/water-
controlled 30 5.94
ROTORCRAFT
1 Engine failure or malfunction 34 24.64
2 Miscellaneocus/other 20 14 .49
eriod 3 Roll over 15 10.87
1 ac- 4 Hard landing 8 5.80
¢ air- 6 Collision with ground/water-
ngine controlled 7 5.07
6 Collision with ground/water-
uncontrolled 7 5.07

6 Collision with object 7 5.07




TABLE VII-Continued

FIRST PHASE OF OPERATION
FIXED-WING SINGLE ENGINE
Percent
First Phase of Operation Accidents of Total
1 Inflight - Normal cruise 65 16.62
2 Landing - Level off/touchdown 64 16.37
3 Landing - Roll 59 ' 15.09
4 Takeoff - Initial climb 55 14.07
5 Taxi - From landing 22 5.63
FIXED-WING MULTIENGINE
1 Landing - Level off/touchdown 112 22.18
2 Landing - Roll 86 17.03
3 Takeoff - Initial climb 61 12.08
4 Inflight - Normal cruise 58 11.49
5 Takeoff - Run 28 5.54
| ROTORCRAFT
‘ 1 Inflighr - Normal cruise 33 23.91
2 Takeoff - Initial climb 28 20.29
E 3 Landing - Power-on landing 11 7.97
4 Static - ldling rotor 10 7.25
5 Takeoff - Vertical 8 5.80
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TABLE VIII

TYPE OF AIRCRAFT
RANKED BY MAKE AND MODEL

Percent
Rank Make and Model Fatal Nonfatal Total of Total
Accidents

1 Beechcraft 45/18 25 121 146 14.20
2 Bell 47 7 68 75 7.30
3 Cessna 180 8 60 : 68 6.61
4 Piper PA-23 16 48 64 6.22
5 Piper PA-32 7 42 49 4,77
6.5 Cessna 310 5 32 37 3.60
6.5 Cessna 206 3 34 37 3.60
8 Beechcraft 35 5 28 33 3.21
9 Cessna 182 6 25 31 3.02
10 Aero Cmdr. 500/600 8 20 28 2.72




APPENDIX D
SCHEDULED PASSENGER/CARGO
ACCIDENTS
1968 - 1970




SCHEDULED PASSENGER/CARGO
1968-1970

Starting in 1968, the analysis system was
expanded to incorporate coding capability in the
arca of Scheduled Passcnger/Cargo opcerations.
During the three year period, 1968 through
1970, there were 141 accidents in Scheduled air
taxi operations, 35 (24.1%) of which resuleed in
fatal injury. The fatal accidents resulted in 47
crew fatalities and 112 passenger facalities. Of
those scriously injured 19 were crew members
and 42 passengers. Aircraft destroyed numbered
45, and 94 incurred substantial damage. There
were 14 faral accidents involving fire afrer
impact and 9 fire after impact accidents with
lesser degree of injury.

Hours flown are not a scparate reporting
requirement for commuter operations, therefore
therc are no accident rates for this category of
operation.  The  Safety Board is currently
exploring methods for the development of rates
based on number of departures or some other
appropriate index.

Scheduled Passenger Operations
Scheduled passenger operations accounted for

92 accidents in the three year period 1968-1970.
All of the accidents occurred in fixed-wing

aircraft, ninc in single engine and 83 in multi-
engine aircrafe. Twenty-four accidents involved
fatal injuries and in 8 accidents the highest
dcgrcc of injury was scrious. Of the twenty four
fatal injury accidents 19 occurred in aircraft
equipped with reciprocating cngines and 5 to
aircraft equipped with turboprop engines.

Scheduled  passenger operations resulted in
the loss of 146 lives: 32 crew. 112 passengers,
and 2 ground fatalitics. Scrious injurics involved
10 crew and 42 passengers.

Scheduled Cargo Operations

There were 49 accidents in scheduled cargo
operations for the three year period 1968-1970.,
Eleven accidents resulted in fatal injury to 15
crew members and 5 resulted in scrious as the
highest degree of injury. All 49 accidents oc-
curred in  fixed wing aircraft; forty-six in
reciprocating engine cquippcd aircraft and 3 in
turboprop equipped aircraft,

Air Mail

There have been 39 accidents involving air
taxi mail service since the start of the service in
August 1967: tabulation as of March 30, 1970.
Fifteen of the 39 accidents resulted in fatal
injury with the loss of 22 lives.
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INJURTES, ACCIDENTS
SCHFOULEN AR YaXx]
PASSENGER/CARGD (IPFRATIONS
196R - 1911

INJURILES
MENDK MONF
PILDT 31 i 4 Lh}
corLor 1% 8 4 40
puaL STUDENT
CHECK PILOT
FLIGHT ENGINEER
NAVIGATDR
CARLN ATTENDANT 1 1
EXTRA CREW 3 3
PASSENGERS 12 42 31 2%0 635
TOTAL 159 61 43 8L AROARD heT
®= OTHER AIRCRAFT 1 1 127 126
OTHER GROUND 2 3 1 [}
GRARD TOTAL inl b &7 507 Tt
INVOLVES 14l TOTAL ACCIDENTS
INVODLVES 35 FATAL ACCTIDENTS
. INJURIES CARRIED OPPQSITE OTHER-AIRCRAFT ARE INJURIES OCCURRING TN

AIRCRAFT THAT ARE NOT PAAT OF THIS SURJECT TABULATION, AUT WERE PART
OF THE TOTAL INJURIES INVOLVED [N COLLISIDNS BETWEEN AIRCRAFT.

TABLE IX
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TABLE X
SELECTED ACCIDENT DATA
SCHEDULED PASSENGER /CARGO
1968-1970

Time of Occurrence

Percent

Fatal Nonfatal of Total
0000-0059 2 5 4.96
0100-0159 1 1 1.42
© D259 1 4 3.55
0300-0359 3 6 6.38
0400-0459 0 4 2.84
0500-0559 1 0 71
0600-0659 1 1 1.42
0700-0759 2 3 3.55
0800-0859 2 3 3.55
0900-0959 1 11 8.51
1000-1059 1 7 5.67
1100-1159 0 1 71
T 10259 1 4 3.55
i 1439 1 3 2.84
1400-1459 2 3 3.55
1500-1559 2 5 4.96
1600-1659 1 8 6.38
1700-1759 3 7 7.09
1800-1859 2 7 6.38
19(10-1959 2 7 6.38
2000-2059 1 6 4.96
2100-2159 2 3 3.55
2200-2259 2 5 4.96
23002359 R 2 2,13
35 106 100.00




TABLE XI

SELECTED ACCIDENT DATA
SCHEDULED PASSENGER/CARGO
1968-1970
Month of Occurrence
Accidents Percent
Fatal Nonfatal of Total
January 7 16 16.31
February 7 7 9.93
March 3 12 10.64
April 0 4 2.84
May 0 10 7.09
June 0 4 2,84
July 5 3 5.67
August 1 11 8.51
September 3 5 5.67
October 4 7 7.80
November 2 12 9.93
December 3 15 12.77
TOTAL 35 106 100.00
Conditions of Light
Dawn 1 2 2.1
Daylight 14 56 49.6
Dusk 1 7 5.7
Night 14 37 36.2
Unknown/not reported 5 4 6.4
TOTAL " 35 106 100.0
Airport Proximity
On Airport 3 71 52.5
On Seaplanc Base 1 2 2.1
In Traffic Pattern 3 13 11.4
| Within Y% Mile 0 1 7
| Within ¥2 Mile 1 0 7
| Within 3/4 Mile 0 1 7
| Within 1 Mile 1 1 1.4
Within 2 Miles 1 4 3.6
Within 3 Miles 3 0 2.1
\ Within 4 Miles 4 0 2.8
| Within 5 Milcs 1 1 1.4
Beyond 5 Miles 14 10 17.0
Unknown/not reported 3 2 3.6
35 106 100.0

TOTAL
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TABLE XI—-Continued

State of Accidents Percent
Rank Occurrence Fatal Nonfatal of Total
1 California 6 16 15.60
2 New York 1 11 8.51
3.5 Ilinois 0 7 4.96
3.5 Puerto Rico 2 5 4.96
5 Alaska 2 4 4,26
7.5 Florida 0 5 3.55
7.5  Pennsylvania 0 5 3.55
7.5 Texas 0 5 3.55
7.5  Wisconsin 0 5 3.55
10 Minnecsota 0 4 2.84
Type of Weather Conditions
S
VFR 21 38 77.3
IFR 12 17 20.6
Below Minimums 0 1 7 s
Unknown/not reported 2 _0 1.4 1
TOTAL 735 106 100.0 it
3.5
Type of Aircraft Power “ite
Reciprocating Engine 28 90 83.7
Turbojet Engine 0 0 0
é Turboprop Engine 7 16 16.3
| Turbofan Engine 0 0 0
Turboshaft Enginc 0 0 0
TOTAL 35 106 100.0
Type of Flight Plan
None 9 39 34.0
VFR 8 34 29.8
IFR 16 32 34.0
Unknown/not reported 2 1 2.2
TOTAL 35 106 100.0

64




$road Cause/Factor

The cause/factor category of Pilot was cited
5 a cause in 65.71% of the 35 fatal accidents
nd as a related factor in 11.43%. Weather was
iited as a factor in 37.14% and as a causc in
3.5% of the fatal accidents. Powerplant was
iited as a cause in 20.00% of the fatal accidents

Number Times
Cited as
Rank Cause/Factor

TABLE XI—Continued

Broad Category

Pilot Certificate Accidents Percent
Fatal Nonfatal of Total
Student 0 0 0
Private 0 0 0
Commercial 12 43 39.01
Commercial with Flight
Instructor 9 17 18.44
Airline Transport 7 29 25.53
Airline Transport with
Flight Instructor 5 17 15.60
Unknown/not reported 2 0 1.42
35 106 100.00

but was never coded as a factor. See table Xl1
for a display of broad cause/factors.

Detailed Cause/Factor

The first ten cause/factors in table XHI are
ranked as follows:

Detailed Category

Overload failure

Inadequate preflight
preparation and/or planning
Low ceiling

Fog

Material failure

[mproper maintenance i
{maintenance pL‘r.s()!l]lL'])

Normal retraction/extension

assembly

1 23 Miscellaneous acts,
conditions.

2 18 Pilot in command
3 17 Weather

1 4 14 Weather

| 5 13 Miscellancous act,

; conditions

6.5 12 Personnel

| 6.5 12 Landing gear

|

\
8 11 Pilot in command
9.5 10 Pilot in command
9.5 10 Miscellancous acts,

conditions

65

hmproper [FR operation
Failed to obtain/maintain
flving speed

Aircraft came to rest in
warer



First Type of Accident and collision with ground/water - controlled,

~ with twelve citations as first type of accident.
Engine failurc or malfunction is cited in 26 ~ Ranked in descending order are the ten first
accidents (18.57%) as first type of accident.Ina  types of accidents.
tie for second place ground-water loop-swerve
Percent
Rank First Type of Accident Accident  of Total
1 Engine failure or malfunction 26 18.44
2.5  Ground-water loop-swerve 12 8.51
2.5  Collision with ground/watet-
controlled 12 8.51
4 Wheels up landing 11 7.80
5 Collision with ground/water
uncontrolled 8 5.67
6.5  Gear collapsed 7 4,96
6.5 Hard landing 7 4.96
8.5  Undershoot 6 4.26
; 8.5  Collision with object 6 426
[
10 Stall mush 5 3.55
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itrolled,

ccident. Phase of Operation

en first Percent
Rank  Phase of Operation Accidents of Total

1 Landing - Level off/touchdown 25 17.73

2 Landing - Roll 20 14.18

3.5 Takeoff - [nitial climb 18 12.77

3.5 Inflight - Normal cruise 18 12.77

5 Landing - Final approach 9 6.38

6.5 ‘Takeoff - Run 7 4.96

6.5 Landing - Initial approach 7 4.96

8.5 Taxi - From landing 6 4.26

‘ 8.5 Landing - Final approach 6 4.26

10.5 Taxi - To takeoff 4 2.84

10.5 Inflight - Emergency descent 4 2.84




CAUSE/FACTOR TaBLE
AIR TAXI
SCHEDULED PASSENGER/CARGD
1968=1970

INVOLVE S
ITNVIILVES

lal TOTAL ACCIDENTS
35 FATAL ACCIDENTS

FATAL ACCIDENTS MUNFATAL ACCIDENTS ALL ACCIDENTS

HRIAD CAUSE/FACTOR CAUSE FACLTOR TOTAL® CaUSE  FACTOR TOTAL* CAUSE FACTOR TDTAL®
PILCT 23 & 2% L-1.] 10 69 91 14 Gt
65.71 Lled3 Tr.43 66G,.15 943 $5.09 64,54 9,93 66.67

PERSONNEL L] 3 9 21 5 25 27 8 34
1T.14 8.57 25.71 19.81 he T2 23,58 19,15 5,67 26011

ATRFRAME 1 1 1 1 2 2
2.88 « 00 2.86 1) » 00 =94 lek2 «00 1.42

LANDING GEAR 20 3 22 20 3 22
« 00 00 «00 18.87 Z.83 20.7% 14.18 2.13 15.60

POWERPLANT 7 7 13 13 20 2¢
20.00 =00 20.00 12.26 »00 12.26 14.18 «00 14,18

SYSTEMS 1 1 2 1 1 2
2.856 2486 5.71 2 00 00 00 «71 .71 lak2

INSTRUMENTSFEQUIPMENT AND ACCESSORIES 1 3 “ 1 3 -
2.86 8.57 11.63 +00 00 «00 «71 2.13 2.84

ROYORCRAFT

00 ~00 «00 « 00 =00 «00 « 00 «00 =00

ARPORTS /A TRWAYS/FACILITIES 1 1 3 117] 13 3 11 14
«00 2.86 2«06 2.83 Gkl 12.26 2,12 T.80 9493

WEATHER El 13 15 ] 18 21 8 3t 3&
8,57 37.14 42.B8 4,72 16.98 19.81 567 21.99 25.53

TERRATIN 3 3 3 3 & 3 L 9
00 8,57 8.57 2,83 2.83 .68 2.13 .26 4438

MISCELLANEDUS 1 1 & & & 1 7
«00 2.886 2.86 5.8 .00 506 426 71 4196

URDETERMINED ] 5 1 1 & &
14.29 « 00 14,29 2] «00 9% 4.26 «00 4428

THE FIGURES OPPOSITE EACH CAUSAL CATEGORY REPRESENT THE NUMBER AND PERCENT
OF ACCIDENTS IN WHILH THAT PSATICULAR CAUSAL CATEGDRY wiS ASSIGNED

* [F AN ACCIDENT INCLUDES BOTH A CAUSE AND RELATED FACTDR IN THE SAME CAbSAL
CATEGORY, THE ACCIDENT IS REPRESENTED ONCE UNDER THE TOTAL FOR THAT CATEGORY

TABLE XII
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CAUSE/FACTOR TABLE
AR Tax]
| SCHEDULED PASSENGER /CARGO
1968-1970

INVOLVES 141 TOYAL ACCIDENTS
INYOLVES 35 FATAL ACCIDENTS

FATAL ACCIDENTS NONFATAL ACCIDENTS ALL ACCTDENTS

PETAILED CAUSE/FACTOR CAUSE FACTOR TOTAL CAUSE FACTOR TOTAL CAYSF FACTOR TODTAL

TS —— ——————

...... . o PILOT »»

PILOT IN_ COMMAND
ATTENPTED OPERATION W/KNOWN CEPICIENCIES TN EQUIPMENT
94 BECAME LOST/DISORIENTED
86,67 CONTINUED VFR FLIGHT INTO ADVERSE WEATHER CONDITIONS
CONTINUED INTD KNOWN AREA DF SEVERE TURBULENGE
34 DIVERTED ATTENTION FROM OPERATION OF ALRCRAFT
24011 FAILED TD EXTEND LANDING GEAR
FAILED TO RETRACT LANDING GEAR
2 INADVERTENTLY RETRACTED GEAR
laa2 FAILED TD SEE AND AVOID OTHER AIRCRAFT
FAILED TO SEE AND AVOID OBJECTS OR OBSTRUCTIONS 1
22 FAILED TO OBYAIN/MAINTAIN FLYING $PEED
15,60 FAILED TO FOLLOM APPROVED PROCEDURES, DIRECTIVES ETC
INPROPER OPERATION OF POWERPLANT + POWERPLANT CONTROLS
20 IMPROPER OPERATION OF BRAKES AND/OR FLIGHT CONTROLS
14,18 INPROPER OPERATION DOF FLIGHWT CONTROLS
PREMATURE LIFT OFF
2 IMPROPER LEVEL DFF
lak2 5 IMPROPER 1FR OPERATION
i TMPAGPER IN-FLIGHT OECISIONS OR PLANNING
[ 4 INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING
2,84 INADEQUATE SUPERVISION OF KLIGHT
LACK OF FAMILTARITY WiTH ATRCRAFY
MISHANAGEMENT OF FUEL
EXERCISED POOR JUDGMENT
SELECTED UNSUITABLE TERRAJN
14 INPROPER STARTING PROCEOURES
$,93 FAILED TO ASSURE THE GEAR WAS OOWN AND LOCKED
MISJUDGED DISTANCE, SPEED, AND ALTITUDE
35 MISJUDGED DISTAMCE AND SPEED
25.53 RISJUDGED DISTANCE
MISJUDGED DISTANCE AND ALT1TUDE
9 MISSUDGED ALTITUDE 1 1
5.38 f MISIUDGED CLEARANCE
MISUNDEASTANDING OF ORDERS OR INSTAUCTIONS
T IMPROPER AECOVERY FROM BOUNCED LANDING
[T SPATIAL DISORTENTATION
WESUSED OR FAILED TQ USE FLAPS 1 1 1
& FAILED YO MAINTAIN DIRECTIONAL CONTROL
4.26 SELECTED WAONG AUNWAY RELATIVE TO EXISTING WIND
FAILED TO INITIATE GO~AROUND
DIRECT ENTAIES
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coPILOY
| FAILED TO DBVAIN/MAINTAIN FLYING SPEED
| IMPROPER LEVEL OFF

WISJUDGED DISTANCE AND ALTITUDE
INPROPER RECOVERY FROM BOUNCED LANDING
FAILED TOD ABORT TAKEOFF

SUBTOTat 5

-
e
-
e

W
w
wn

s PEASOMNEL oo

FLIGHT INSTRUCTOR

MATNTENANCE, SEAVICING, INSPECTION
TMPROPER WA INTENANCE (MAINTENANCE PERSONNEL ) 4 &
INADEQUATE WA INTENANCE AND INSPECTION 2 2 L} 8 8 10 ¢ 12
OTHE 1 1

OPERATIONAL SUPERYISORY PERSONNEL
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CAUSE/FACTDR TARLE

PERSDNNEL (CONT INUED)

INADEQUATE FLIGHT TRAINING-PRDCEDURES
FAILURE TO PROVIDE ADEQ DIRECTIVES, MANUALS, EQUIPMENT
WEATHER PERSONNEL
TRAFFIC CONTROL PERSONNEL
ISSUED EMPROPER OR CONFLICTING [NSTRUCTINNS
OTHER
ATRPORT SUPERVISORY PERSONMEL
IMPROPER MA INTENANCE-AIRPNRT FACILITIES
FMPROPER/ INADEQUATE SNOW REMOVAL
IMPHOPER ODPERATION OF FACILITIES
AERWAYS FACILITIES PERSNNNEL
PRNDUCTION-DESIGN
INCORRECT FACTORY [NSTALLATION
PONR/IMADEQUATE DESIGHN
ATHER
MISCELLANEDUS-PERSONNEL
PILOT OF DTHER AIRCRAFT
GROUND CREWMAN
DRIVER 0OF VEHICLE
OTHER
DTRECT ENTMIES
THEIRD PILOT
FLIGHT ENGINEER
DEISPATCHENG

SUBTOTAL
23 AJRFRAME =*#

HINGS
WING ATTACHMENT FITTINGS, BOLTS
FUSELAGE
LAND NG GEAR
MAIN GEAR-SHNOCK ARSORBING ASSY, STRUTS, AVYACHMENTS, ETC
NORMAL RETHACT [ON/EXTENSION ASSEMALY
FMERGENCY/EXTENSION ASSEMALY
NOSEWHEEL ASSEMBLIES
WHEELSy THRES, AXKLES
ARAK ENG SYSTEM (NORMAL }
LANDING GFAR WARNING AND INDICATING COMPONENTS
GEAR LOCKING MECHANISM
FLIGHT CONTROL SURFACES
FLAP ASSEMAL [FS

SUBTDTAL
®% POWERPLANT we@

ENGINE STRUCFURE
VALVF ASSEMBRLIES
NTHER
IGRITION SYSTEM
MAGNETOES
LEADS
FUEL SYSTEM
SELECTOR VALVES
CARRUHETOR
PUMPS
VENTS, DRAINS. TANX CaPS
tURRICATING SYSTEM
CNOL ING SYSTEM
PROPELLER AND ACCESSORIES
FXHAUST SYSTEM
FHGINE ACCESSDRIES
VACUUM PUMPS
FRGINE CONTROLS -LOCKE]T
THROTTLE-POWER LEVER ASSEMALIFS
MIXTURE CONTROL ASSEMALIFS
POKERPLANT~ INSTRUMENTS
MISCELLANEDNS
POWERPLANT FAILUKE FOR UNDETERMINED REASONS
FNREIGN NBIECT DAMAGE

FATAL ACCIDENTS

CAUSE FACTOR TOTAL

1 1 2
1 1
t 1
1 1
1 1
7 3 tn
1 H
¥ 1
4 I
1 1
1 i
! 1
2 2
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CAUSE/FACTDR TAHLE

PORERPLANT (CONT ENUED)
FATAL ACCIDENTS

NONFATAL ACCIDENTS

CAUSE FACTNR TOTAL

RECUCTION GEAR ASSEMBLY
SHAFT PROPELLER

COMPRESSOR ASSEMBLY
OTHER t 1

COMBUSTION ASSEMBLY

TURBINE ASSEMBLY

ACCESSORY DRIVE ASSEMBLY
GEARS, ACCESSORY DRIVE

LUBRICATING SYSTEM

FUEL SYSTEN

SAFETY SYSTEM

EGRITION SYSTEM

TORQUEMETER

AJR ALEED

EXHAUSY SYSTEM

THRUST REVERSER

FROPELLER $YSTEM

CONSTANT SPEED DRIVE

POWER LEVER

PROPELLER LEVER

REVERSE THRUSTY LEVER

ENGIKE INDICATING EQUIPMENT

ENGINE INSTALLATION

SUBTOTAL 8 8
" SYSTERS @9

ELECTRICAL SYSTEM
MYDRALLIC SYSTEM
FLIGHT COMTROL SYSTEMS
OTHER i 1
ANT1-1CING, DE-ICING SYSTEMS
AJR CONDITION, HEATING AND PRESSURIZATION
CABIN TEMP CONTROL AND TEMP INDICATING SYSTEW 1 1
AUTO PiLarT
FIRE WARNING SYSTEM
FIRE EXTINGUISHER SYSTEM
OXYGEN SYSTEM
OTHER SYSTEMS

SUBTOTAL 1 1 2
*® INSTRUMENTS/EQUIPMENT AND ACCESSORIES e
FLIGHT AND MAVIGATION ENSTAUMENTS

ALTIMETERS 13 1
ATTIVYUDE GYRD 1 1
DIRECTIONAL GYRD i i

COMMUNICAT IONS AND NAYVIGATION EQUIPMENT
COMPASS RECEIVERS
OTHER

HISCELLANEOUS EQUIPMENT

——
-

SUBTOTAL 4 3 5
o8 AJRPORTS/ALAMAYS /FACILITIES as

AIRPORT FACILITIES
AFRPORY CONDITIONS
WET RUNNAY
[CE/SLUSH ON RUNNAY
SNOW OM RUNWAY 1 3
ROUGH WATER
MIGH VEGETATION
OTHER
ATRWAYS FACILITIES

SUBTOTAL H 1

2 HEATHER w»o
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CAUSE FACTOR TOTAL

LY
W
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ALL ACCIDENTS

CAUSE FaCTOR TOTAL

1 1
1 1
1 1
22 22
1] 1
1 1

1 1 2
1 1

1 1
1 L
1 ]

1 1

2 2 5
1 1

3 3

2 4 &
1 1

1 1

1 3 L]
3 13 te




CAUSE/FACTOR TABLE

WEATHER {CONTINUED)

LOW CEILING

RAlIN

FUG

SNOW

FCING CONDITIONS~INCLUDES SLEET, FREEZING RAIN, ETC
CONDITSONS CONDUCIVE TO CARB/INOUCTION SYSTEM ICING
UNFAYJRABLE WIND CONDITIONS

TURBULENCEy ASSOCIATED W/CLOUDS, THUNDERSTORMS
DOWNDRAFTS, UPDRAFTS

LIGHTNING STRIKE

ADVERSE WINDS ALOFT

THUNDERSTORM ACTIVITY

SUBTOTAL
** TERRAIN =%

WET, SOFT GROUND
HIDDEN UBSTRUCTIONS
ROUGH/UNE VEN

ROUGH WATER

GLASSY WATER

HIGH OBSTRUCTIONS
OTHER

SUBTOTAL
** MISCELLANEQUS »»

BIRD COLLISINN

VORTEX TURBULENCE

EVASIVE MANEUVER TO AVGID COLLLSION

FORENGN MATERIAL AFFECTING NORMAL OPERATIONS
UNDEYERMINED

DIRECT ENTRIES

SUBTOTAL

GRAND TOTAL
*% MISCELLANEOUS ACTS, CONDITIONS »w

ANTT=ICING/DEICING EQUIP-IMPROPER OPER, OF/FAILED TD USE
CHECKLIST=~FATLED TO USE

IMPROPER EMERGENCY PR{ICEDURES
INSTRUMENTS=MESREAD NR FAILFD TO READ

NDT ALLIGNED WITH RUNWAY/INTENCED LANDING AREA
UNWARRANTED LDW FLYING

FAILED TO USE ALL AVAILABLE KUNWAY

FLEW INTO 8LIND CANYON

PODRLY PLANNED AFPRODACH

LANDED ON FOAMED RUNWAY

IMPROPERLY SECURED

ELECTRICAL FAILURE

ENGINE LOADED UP

FATIGUE FRACTURE

HYDREUL IC FAILURT

WINDSHIELD. DIRTY, FOLGY, ETC-RESTRICTEO VISION
TMPRUPER ALIGNMENT JADJUSTMENT

FAILURE OF TWO OR MORE ENGINES

SEPARATION [N FLIGHT

FIRE JN CABIN/ COCKPIT/ RAGGAGE COMPARTMENT
FIRE IN ENGINE

ASYMETRICAL FLAPS

LARGO SHIFTED

CONGESTED TRAFFIC-PATTERN

PILOT FATIGUE

FUEL EXHAUSTION

CARBON MODNOXIDE POISONING

1CE-CARBURETQR

FATAL ACCYDENTS

CAUSE

&5

FACTOR

LN Y]

2%

41

NONFATAL ACCTDENTS

TOTAL

—

e

29

-

106

-

CAUSE FACTOR

1 31 ¥4

-y
-

+*

— -

TOTAL

W e D

-

33

-
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238
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ALL ACCIDENTS

CAUS

2

LU

-

190

-
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12

241
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E FACTOR TOTAL

15

-

14
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52

103
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CAUSE/FACTOR TABLE
MISCELLANEQUS ACTS, CONDITIONS (CONTINUED)
FATAL ACLIDENTS NONFATAL ACCIDENTS ALL ACCIDENTS

CAUSE  FACTOR TOTAL CAUSE FACTDR  TOTAL CAUSE FACTOR TOTAL

ATRFRAME ICE 1 1
ICE-WINDSHIELD 1
IMPROPERLY LOADED ATRCRAFT-WEIGHT-AND/OR CG 1

LACX OF LUBRICATION-SPECIFIC PART, NOT SYSTEM

WATER IN FUEL

ATRCRAFT CAME TO REST IN WATER 7
MISSING
OVERLOAD FAJLURE t
MATERIAL FAILURE
FUEL STARVATION
POOR WELD
PREVIOUS OAMAGE
LEAK/LEANAGE

ARC ING

DOWNW IND 2
OVER TORQUED

LOOSE, PART/FITTING
BENT

BINDING

DISLONNECTED
EXCESSIVE

ERRATIC 1 1 1
IMPROPERLY [NSTALLED .

JAMMED

PRESSURE s NONE
SHEARED

VIBRATION, EXCESSIVE
CONGESTED RAMP/TAXIWAY 2
1CE-INDUCT [ON 1 1
INTENTIONAL GROUNO-WATER LOOP-SWERVE

INTENTIONAL WHEELS UP 2 3
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DIRECT ENTRY CAUSES

MISC-DEER CROSSED IN FROMT OF ACFT,

PLLOT=CAPT FAILED TO MAINT ALT AT MDA, REASONS UNKN
PERSONNEL-FAA REPLACEMENT TIME RQRMENT [MADEQUATE.

DIRECT ENTAY CAUSES ARE CARRIED UNDER THEIR APPROPRIATE
CAUSAL CATEGORIES AND ARE INCLUDED 1w THE TOTALS
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