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" aboard those aircraft, 1,848 weye killed. About 292 deaths were a
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. overall fire data, In visw of .the provisions of 14 CFR 139 regarding

‘States Air Carrier Accidents Involving Fire, 1955 - 1964," which was
mnautics Board on March 30, 1966. In addition, this study will compare

~diseuss varlables which may have affected the statistics. Fire accidents

files as a cause or as a factor in the accident cause. As in the

related accident datu.

.categories:

INTRODUCTION

From 1965 through 1974, fire erupted during 141 United States
certificated air carrier aircraft accidents. Of the 7,043 persons

result of fire.

From 1955 through 1964, fire erupted during 153 United States air
carrier accidents. Cf the 4 5359 persons aboard, 1,955 were killed; 297
occupants dled as a result of fire.

This study updates data from a repovt entitled, A Study of United
published’ as Bureau of Safety Pamphlet 7-6-3 (BOSP) by the Civil Aero-
two 10-year periods, 1955 through 1964 and 1965 through 1974, and will

in passenger-only operations are discussed separately in order to compare

crash/fire/rescue aspects of airport certification, air carrier accidents
on or near airports also are included in this study.. :

The study includes all U. S. certificated air.carrier accidents in
which fire or explosion were coded into the NTSB's automated accident

previous study, accidents are included in which fire or explosion was
not a key aspect in the cause or may not have been a factor in surviv-
abilicty. These accidents nevertheless are’ included to insure consist-
ency with previous data and to provide complete U. S, air carrier firve~

RESULTS FROM THE 1955 THROUGH 1964 STUDY

The summary statistics of the prcvious study (BOSP 7-6-3) are :
presented in Table 1. These accidents were categorized into four groups
according to survivability.

Accidents involving fire were divided into the following four

® Group T -- Accidents in which all occupants were killed;

t
e
|
1
T

Group IT -~ Arcidents in which some occupants survived;

® QGroup IIT —- Accidents in which all occupants survived, but
some were injured seriously;

° Group IV -- Accidents in which all occupants received efther !

minor or no injuries. . i
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‘1mpact.

The accidents were further classified within each group according

. to the phase of operation in which fire erupted, as follows:

®  Phase A —- Fire began in flight.

Phase B —- Fire began as a result of impact,
» Phase C 4—'F1re began on the ground, but-wae not related to

.

Hore extensive details on each of the accidents included in this

- study are contained in Appendix €, The study concluded that fire deaths

and injuries can be reduced substantially through improvements in the’

" areas of aircraft crashworthiness design, evacuation provisicns and

procedures, and airport firefighting and rescue provisions. Specifically,
the study stated that occupant protection and survival in fire-involved

accidents might be enhanced by 1mprovements 1n the following general
areas: ‘

1. Increased strength of environmental structures and occupant
.- restraint systems.

2. Further development of fuel inerting, fire suﬁpression, and
: fire extinguishing systems.

1. Suppression or elimination of toxic fumes from buraing cabin
materials.

4. Improved mobility and effectiveness of airport firefighting
- and rescue facilities.

During the 10 years following this study, almost all of these areas

have been the subject of numerous Safety Board recommendations and have,
indeed, been impreved.

° The inherently stronger design features of the new pressurized

jet aircraft, which have virtually dominated the fleet since the study,
have improved the structural environment for aircraft occupants. Further—
more, improvements in occupant restraint syatems, such as increased seat
strength requirements, have increased occupant survivability in accidents,

including surviability in fire-involved accidents,

® Although fuel inerting has not been incorporated in air carrier

aircraft, the dominant use of the less volatile kerosene-type fuel by

-Jet aircraft has contributed to improved fire accident statistics. Con-

siderable advances have been made also in suppression and extinguishing
systems to prevent engine fires.

® No substantive improvements have been made regarding toxic out-

gassing from burning cabin materials; however, there are numerous efforts




in progress by the Federal Government and by the aviation industry.
There have been positive improvements in the flammability standards for
cabin interiors since the previous study.
. . . i

° Advances have been made in many areas regarding the complex
problem of evacuation systems. For example, improved and enlarged
egress systems, including the development of the evacuation slide, are
- foremost in these efforts. Considerable progress also has been made in
crew training and the development of emergency procedures. 2ol

.~ ®- The most recent requirements for crash/fire/rescue facilities

" and emergency plams at air carrier airports in the U. S. have not been

_in effect long encugh to have {nfluenced the data in this study. " However,
the efforts of many organizations, including those of the Aircraft Five-

~ fighting and Rescue Committee of the National Fire Protection Assoclation

" (NFPA) have impacted this area favorably so that firefighting and rescue

- facilities have improved since the publication of BOSP 7-6-3, S A e

- U._8. AIR CAkRIER ACCIDENTS INVOLVING FIRE 1965 THROUGH 1974

One humdred and forty-one accldents were studied for the period
1965 through 1974. The summary statistics are presented in Table 2.
(See Appendix A.) S R .

-

Group 1 Accidents

Thirty—eight accidents involved such severe impact forces‘that"
gsurvival was impossible regardless of the presence of fire. There
were 169 crewmembers and 768 passengers involved in Group I accidents.

There were 10 Group I accidents in which fire began in flight;
6 were midair collisions, 1 was a wing failure, 2 involved smoke or
fire in flight, and 1 was a bombd expiosion. These 10 accidents involved
334 occupants all of whom were killed by the impact forces. o

Twenty-eight Group I accidents involved fire which began after
impact. In 14 of those accidents, fire was the result of impact following
controlled flight into ground or water. These planes crashed either
during landing approaches or while en route, The remaining l4 accidents
were those in which fire followed uncontrolled flight into the ground or
water. In these cases, aircraft control was lost because of such factors
as airframe icing, structural failure, and jammed controls. One accident
resulted from a near midair collision from which recovery was not successful.

. Impact forces in these 28 accidents were severe; 603 aircraft occupants
were killed. A detailed review of the causes of death in these accidents
revealed only one case where death may have been attributed primarily to fire
~ and smoke. That case was the Delta Alr Lines DC-9 accident at Fort Worth,
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Texas, on May 30, 1972, (See Appendix B, Case No, 7.) During landing,
“the aircraft went out of control and crashed because of wake turbulence,

. One occupant, who was riding in the cabin, had an elevated carbon monoxide
level ig his blood and minimal impact trauma. That occupant was alive
jfafter impact, but died in the fire which resulted from impact.

IR There were no Group I accidents during which fire began on the
fw.ground. Ce L . : -

'iforoup 11 Accidents

o Twcnty—three aircreft accidents involved both survivors and fatalities.
. Of the 133 crewmembers and 1,468 passengers, 59 crevmembers and 852 -

- passengers were killed, 38 crewmembers and 292 passengers were injured
serfously, 15 crewmembers and 132 passengers were injured slightly. and

“21 crewmembers and 192 pasaengera were not injured. E

“CT:A review of the records showed that at least 291 persons involved
An Group II'accidents died as a result of fire and smoke. There were no

"?;‘croup II accidents involving in-flight fire.

LT Twenty-three Group II accidents involved fire after impact. Three
_"of these accidents were on takeoff; two involved an aborted takeoff

. following collision with another aircraft on the ground; and one involved
- an overrun on takeoff because of dragging brakes. One accident resvlted
"from a forced landing following a midair collision. S

The remaining 16 Group II accidents involved crashes during firal
approach or during arrival maneuvers. The crash forces were moderate to
severe in most cases; however, many of the occupants survived the impact

* only to die in the postcrash fire. Ten of the accidents included all

but one of the deaths attributed to fire or smoke in U. S. air carrier
- accidents. - (See Appendix B.) There were no Group II accidents in which
fire began on the ground.

' Group III Accidents
o There were 29 fire-related acéidents in which there were no fatalities,
but in which persons were seriously injured; 2,582 occupants were involved,
. of which 80 were seriously injured. Most injuries in Group IIL accidents
were attributable to impact forces. One of these accidents resulted
~ from an in-flight explosion of a coffee maker, which seriously injured a
flight attzndant. - .

Fifteen accidents in which fire erupted after impact involved 717
occupants, Eight of the accidents followed problems on takeoff, such as
engine fire, brake or wheel fire, engine failure, or loss of directional
control.  The other seven accidents resulted from landing problems; four

_3aircraft landed short, one was a hard landing, and two resulted from
. loss of control during landing roll.
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During 13 Group III accidents, fire erupted on the ground not as a
result of impact forces. Six of these were on takeoff ~- two were brake
or wheel fires and four were engine fires. Three occurred while the
alrcraft were parked at the gate -=- an engine fire, torching of an
auxiliary power unit (APU), and an oxygen fire. Three accidents occurred
during taxi -- an engine fire, smoke in the cockpit, and a wheel-brake
fire. The remaining accident involved an engine fire during landing roll,

" Twenty-five persons were injured seriously in the 13 accidents; 1,788
. persons received minor or mo injuries.

Group IV Accidents
. There were 51 Groﬁp IV accidents which involved 1,923 occupants,

‘fire began in flight and involved 783 persons. All persons received
‘minor or no injuries. Fourteen of these accidents resulted from engine
fallures and engine fires. Two accidents followed wheelbrake fires; ome
was an electrical fire in the cabin; and one was an airframe fire.

In twenty-three accidents involving 614 occupants, fire began as a
result of impact. Fifteen accidents occurred during landing, seven
occurred during takeoff, and one during taxi when the aireraft hit a
ground power unit. The impact forces generated in these accidents were
minor to moderate.

Ten accidents involved fire that began on the ground; impact forces
were not involved. The 526 occupants received minor or no injuries. Two
accidents occurred on landing, one on takeoff, and the remalning seven
while parked or taxiing.

COMPARISON OF THE 10~YEAR PERIODS

Accident data for 1965 through 1974 are comparable to the data from
the previous 10-year study. The total number of fire accidents for the
two periods has decreased only slightly -- 153 between 1955 and 1964 and
141 between 1965 and 1974. The total number of persons exposed to fire
increased from 4,559 in the first 10-year study to 7,043 in the second
10-year study.

U.8. certificated air carriers experienced a tremendous growth
during the 20 years covered by the two studies. The total aircraft-miles
flown by U. S. certificated air carriers in all operations grew from
819,581,000 in 1555 to 2,385,000,000 in 1974 (a three-fold incresgse) .-
Similarly, the number of passenger-miles flown by U, §. air carriers
(scheduled passenger service) grew from 25,152,000,000 in 1955 to
173,350,000,000 in 1974 (a seven-fold increase)., During the same .
period, the number of passengers carried by the U. 8. air carriers in
domestic and international passenger operations grew from 41,444,000
in 1955 to 207,449,000 in 1974 (a five-fold increase). This perfod of

These accidents usually involved low~impact forces. During 18 accidents, .




growth was accompanied by a generally steady decline in the total
accident rates and fatal accident rates.

. However, these data may not illustrate the entire situation. For
1955 through 1964, the ratio of the number of fatalities from all causes
to the total number of all occupants involved in fire accidents was .43
and, for the years 1965 through 1974, this ratio was .26 fatalities per
exposed occupant. Therefore, an occupant involved in a fire accident
in the second 10-year period had a 65-percent better chance of surviving
the accident than his counterpart in the previous 10-year period.

Similarly, the number of fatalities which could be attributed 20
directly to fire for the two periods was compared with the total occupants
. exposed to fire accidents. A ratio of ,065 fire fatalities per total
occupants was calculated for the years 1955 through 1964 and a ratioc of
+041 was calculated for the years 1965 through 1974, Therefore, an
occupant who survived the impact and was exposed to fire in the second
-.. 10~year period had a 37-~percent better chance of escaping the fire than

he had in the first 10-year period.

;

' The fire accidents for the years 1955 through 1974 were examined
further "to determine how the fire accident dats compared with overall
accident dat: Additionally, fire accidents in passenger operations
were compared to overall passenger operations data.

U. 8. air carriers in all operations.

: The fire accident data contained in Tables 1 and 2 pertain to all
U. S. air carrier operations. Thus, training flights, ferry flights,
and cargo flights are included. .

The total accident rate per million miles flown by U. $. certificated
air carriers (all operations) has declined steadily from 1955 through
1974. The rate of fire-involved accidents has declined by about the
same factor during the same period. (See Figure 1.)

The total number of air carrier accidents in all operatioas and the
total number of fire-involved accidents for the years 1955 through 1974
~are shown in Figure 2. When the rapid growth in operations is considered,
the resultant decline in rates is explained. However, the percentage of
fire-related accidents to total accidents indicates an upward trend in
fire accident potential. (See Figure 3.) That is, the percentage of
fire~-related accidents has increased from an average of 18.6 percent
during 1955 through 1964 to 25.3 percent from 1965 through 1974. There-
fore, although the overall accident rates and the fire accldent rates
for all air carrier operations are declirning, when an accident does
occur, the likelihood that fire will be a factor has incroased.

U. S, air carriers in passenger service.

Accident rates for U. §S. certificated air carriers in scheduled
domestic and international passenger service are based on passenger-
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miles flown. The curve for all accidents shows a sharp decrease in the
accident rate, while that for fire-involved accidents decreased at a
lesser rate. (See Figure 4.)

-

The correlation between the accident rates based on aircraft miles
flown in all operations and those based on passenger-miles flown in
‘passenger operations only was determined by statistical test method. A
high degree of correlation was found between the rates shown in Figures
1 and 4; therefore, trends in air carrier accident statistics for all
operations can be expected to be reflected in paesenger Jperations
statistice, The curves for all passenger operations accidents and for
fire-related accidents over the 20-year period are shown in Figure S.
While the total accident curve shows a gradual decline, the fire-involved
accidents curwe remains relatively constant. en the percentage of
fire-involvéd accidents in passenger operatioﬂs to tota] accidents is

compare- “a relatively constant percentage indicated. (See Figure 6.)
{ In fae€, the average percentage of fire acgidents to dll accidents in
pagdenger service was 20 percent for 1955’through 1964 and 20.6 percent
For 1965 through 1974, Thus, air carrier aircraft 4n passenger service
have maintained an even rate of fire-irnvolved Accjflents while the rate
for fire-involved accidents has increased, as [sh in Figure 3.

s . /’
There are several possible reasons forn§>g different ratios of fire

accidents to total accidents between domestigfand international passenger
operations and all operations. . First, the nunpassenger operations have
apparently experienced a greater incidence ¢f fire because of the type

of accidents which occurred. .’ For example, eral training accidents
involved severe impacts an?,postcrash fi;é

* The type of accident has also inflﬁen ed |the passenger service
data. For example, in the latter part of jthe [20-year period covered by
the' data, turbulence accidents made up anZincr asing percentage or the
total passenger operations accidentg. Turbulegce accidents generally
involve in-flight injuries to occupZnts and rarely involve aircraft
damage. Hence, they virtually never 1nv¢1ve fire. Therefore, the
denominator for determining the percentage of fire accidents to total
accidents in pa$senger operatiogs has been infldted by a type of accident
not experiencpd in nonpassengef operatidns.

! * .
Exposure per accident also has influenced t passenger service
data. Although records for the enti:e PO-year pefiod were nct available,

the data in Figure 7 for the 13 years depicted ar4 sufficient to illustrate

that the number of passengérs expesed ger accident nearly doubled during
that period. Since aircraft passenger|load influelhces these data, the
average passenger load id all passenger service foil\ those years was also
plotted in Figure 7. The curves are p*oximately arallel, which

shows an increase of nearly 70 percent in passenger \load per aircraft.

|
: —— e e
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The passenger load for fire-involved accidents was not plotted;

however, an analysis of thece data shows that the average number of

occupants exposed per fire accident in all operations was 29.8 for the.

- years 1955 th pugh 1964 and 49.9 for the years 1965 through 1974 — a _

67-percent in¢rease. Therefore, despite the improving fire accident

Tates diacuss d previously, the increased number of occupants exposed in

each accident has caused the number of fatalities caused by fire to
remain relatively constant (297 killed between 1955 and 1964 and 292

e killed between 1965 through 1974).

FACTORS INFLUENCING FIRE ACCIDENT DAEA .

#

Théfe are several factors which affect the air carrier accident

o data; however, for purposes of this study, only those factors which
" directly affect fire potential will be discussed. Three factors which
. can 1nfluence fire data significantly are aircrait type (engine and fuel

type); Federal regulations governing aircraft fire protection, and

.crashl fire/rescue facilities.

' ;A;;craft Type (Engine and fuel type).

'Dﬁring the 20-year study period, the type of engine power used in
the air carrier fleet virtually reversed from the use of reciprocating

“engines (plston-powered) to the almost exclusive use of turbojet engines.

Figure 8 shows the accident rates per 100,000 hours flown by type of
engine power for the years 1960 through 1969; the accident rate of
turbo-prop powered aircraft alsc is shown. A steady decline of the

E accident rate of turbojet aircraft is indica~ud.

For comparison, the fire-involved air carrier accident rates by
type of engine power are plotted in Figure 9. The quantum jump in the
piston~powered accident rate is explained by the fact that, while these
aircraft were being phased out, a few fire-iavolved accidents affected
significantly the accident rate because of the small number of operations.

'-i The principal characteristics of the turbojet aircraft which account
for the accident rate improvement are: Reliability, increased structural
integrity, automaticn, the changed operating onvironment, and the use of

" & -different fuel.

The turbojet aircraft operated by U. S, carriers generally use
kerosene~type fuel, while the piston aircraft use gasoline exclusively.
It has been well documented that the overall fire hazards for kerosene~-
type fuel are leas than for the more volatile gasoline fuels. l/ The
kerosene-type fuels have been found to be less hazardous than gasoline
in ground handling and refueling situations. Moreover, the kercosene-
type fuel is less iikely to produce a flammable or explosive mixture {n—
flight than the gasoline—type fuel., Lastly, the fire hazards after a
survivable crash or following a minor incident on the ground are reduced
by the use of kerosene-type fuels. .

1/ NASA TMX 71437, “An Evaluation of the Relative Hazards of Jet A and

Jet B for Commercial Flight," Hibbard and Hacker, 1973,

o
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Fire Protection Regulations for Transport Category Alrcraft Interioral

" During the second l0-year period covered by this atudy, there were
" numerous postcrash fires in which the flammability of cabin materials

" . and the smoke generation characteristics of such materials were an

issue. There also were Incidents and accidents involving in-flight

~ fires which originated in the cabin areas. Additionally, there was a

- fatal crash of a Boeing 707 operated by a foreign carrier in which 124

- persons died as the direct result of a fire that originated in-flight in
the aft cabin area. . . .

Before 1946, fire protectlon 'egulations in the Civil Aviation

_.Regulations wvere mainly concerned with preventing ignition of the large
quantities of highly flammable fuel carried aboard the aircraft. At

that time,. the regulation pertaining to the flammability of cabin date-
rials read: "In compartments where smoking is to be permitted, the

- materials of the cabin linings, floors, upholstery, and furnishings

“’.shall be sufficiently flame resistant to preclude ignition by cigarettes

or matches.... All other compartments shall be placarded againso omoking.

Following amendmenta in 1946, 1947, and 1948 the regulation regarding
‘flammability of materials was upgraded, and tests were specified to .
"-determine compliance with the regulation, As a result of these amendments,

"~ new aireraft manufactured after September 30, 1947, were required to

© contain cabin materials, all of which had to be at least flash-resistant,
but wall and ceiling linings, the coverings of all upholatery, floors,
and furnishings had to be flame resistant,

. Flame—reaiatant material was defined as that which would not’ support
combustion to the point of propagating, beyond "safe limits," a flame
after removal of the ignition source., "Safe limits" in this context
meant that the material to’'be considered flame-resistant could not burn
in excess of 4 inches per minute, when tested in a horizontal position.

~ "Flash-resistant material was defined as that which would not burn
" "wiolently" when ignited, The test for flash-resistance required that
the material must not burn faster than 20 inches per minute when tested
horizontally. b

_ To cover existing aircraft with equal flammability standards, the
operating rgulations also were amended to require that all alr carrier
aircraft meet the flammability standards of flame and flash-resistance
established in 1946, 1947, and 1948 by amendments to the sirworthiness
rules, Existing aircraft were required to comply with those standards
by November I, 1948.

No further amendments regarding flammability of materials were
incorporated i{n the regulations between 1948 and 1967. However, as a
result of numerous aircraft fires in the early 1960's, several studies
were initiated and reports were published by both Government and industry.
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standards for aircraft materials.

. production.

1972, The Special Conditicns for the wide-bodied aircraft,

other ma;erials remained unchanged.

as a result of this rulemaking.

“

: During this time, concern was exptéssed regarding the problem of
. smoke emissiona from burning aircraft materials. Consequently, beth
. industry Qnd Government groups engaged in regearch to develop smoke

' On July 29, 1966, the FAA jssued Notice of Proposed Rule Making
(NPRM) 66-26. This NPRM proposed more stringent standards for cabin
materials flammability. Howaver, when the FAR's were eventually amended
on October 24, 1967, some of the proposed standards were relaxed because
the materials which could meet the proposed speciffcations at that time
were not commercially gvailable in sufficient quantities for alrcraft

‘The new standards required that some specified interior materials
- must be self-extinguishing after flame removal while all other materials
not specified to be self-extinguishing had to be at least flame-resistant.
. These standards were effective on October 24, 1967, for new ajrcraft.
- 7o cover aircraft already in-service, the amendments added a paragraph
to Sub-part K of Part 121 of the FAR's requiring that during the first
major overhaul or refurbishing of a cabin interior after October 24,
1968, all materials had to meet the new standards for flammability.

. The FAA continued research in_ cabin materials flammability and
smoke emission characteristles, but no regulations were tgsued to establish
ninimum standards for smoke emissions from burning aircraft materials.

On August 12, 1969, the FAA igsued NPRM 69-33 which proposed to
improve air carrier crashworthiness standards, including flammability” of
" materials requirements. During the time of consideration of this NPRM,
the Boeing Company, the McDonnell-Douglas Company, and the Lockheed
Alrcraft Company were issued type certificates for the Boeing 747, the
DC~10, and the L-101l1, respectively. Because of the unique and novel
characteristics of thase airplanes, the FAA issued Special Conditions
for these three “,ide-bodied" aircraft, which specified updated cabin
materials flammability standards essentially identical to the standards
proposed in NPRM 69-33, NPRM 69-33 subsequently was adopted in May

as well as

these new amendments, effective May 1, 1972, required more stringent
flammability standards for gome cabin materials, while the atandards for

There were no smoke emission standards adopted in the regulations

To cover existing aircraft, the amendments specified that during
refurbishing or major overhaul of the interior of an aircraft, for which
application for a type certificate was made before May 1, 1972, the
replacement materials must meet the requirements in effect on April 30,
1972. On aircraft for which application for a type certificate was made
after May 1, 1972, the mzterials must meet the requirements which were

_in effect on the date of certification, Thus, aircraft certificated
before May 1, 1972, need only meet the flammability standards established
in 1967 and then only at the time of refurbishing or major overhaul,




In the preamble to the May 1972 amendment, the FAA noted that several
responses to the NPRM cited difficulties with the requirement to replace |

 materials during the first major overhaul or refurbishing of the cabin

interiors. Theg7 comments noted that cabins were being maintained in an
"on condition” £/ basis and that the rule should be so clarified. The

FAA believed that incorporating an "on condition" requirement in the
" regulations was beyond the scope of the NPRM; however, this proposal would

be studied to clarify the rule with a view to initiating appropriate rule-
making. To this date, no further rulemaking has been initiated on this

‘. subject.

i.Therefore; the development and language of the fegulations pertaining

. to cabin interior materials allows air carrier aircraft manufactured in

the early or mid-1960's to be operated with cabin materials which merely

' comply with flammability standards established in 1948. This is because,
- technically, an aircraft interior could be maintained in an "on-condition"

basis with no major overhaul or refurbishing for many ysars. Furthermore,

.. when the interior of an air carrier aircraft, excluding the wide-bodied
- types, is refurbished or overh: led, it merely needs to comply with flam-
- mability standards established in 1967 because of the certification cutoff
‘date of May 1, 1972. This is not to say that air carriers have not installed
" the most advanced materials available; they have done so in most instances.
_ However, there are no regulatory requirements to do so.

Three regulatory actions currentlj under study by the FAA may have

- ‘considerable impact on cabin materials flammabflity and smoke generation

" characteristics. First, as a result of proposals in the FAA's First
-Biennial Airworthiness Review in December 1974, WPRM 75-31 was issued.
‘One of the proposed rule changes included an amendment to the FAR's
"governing cabin interior materials. Specifically, it was proposed to

require that, after a date 3 years from the effective date of the proposed
amendment, all materials, finishes, and decorative surfaces used in each
compartment cccupied by crew or pagsengers must conform to the fire pro-

_tection airworthiness requirements in effect on May 1, 1972. This proposed

change would require that all aircraft be furnished with self-extinguishing

' materials regardlesa of certification or refurbishing date.

' Secondly, Advanced Notice of Proposed Rule Making (ANPRM) 74-38

- wag issued in December 1974 to obtain data to determine the feasibility
. of establishing minimum standards for toxic emissions from burning cabin
_materials. The FAA stated in the ANPRM that the state-of-the-art may

have progressed to a point that standards couid be established, but that
more data were necessary to develop the technical aspects of such standards.
This subject is currently under study by the FAA.

-

2/ "On condition" —- repair and replacement as necessary.
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Finally, NPRM 75-3 was isaued in February 1975 to establish smoke
density standards for emissions from burning cabin materials. This NPRM
provosed to specify smoke emission optical demsity limits for burning
cabin furnishinge. Also, a test method to show compliance with such
rules was proposed, The proposed rules also contained a retroactive
requirement for compliance by all air carrier aircraft, 5 years after
the effective date of the proposed amendment.

- In summary, the fire prevention efforts for transport category
aircraft regarding engine fires and other in-flight fires have proved
highly successful in eliminating such fires in recent years. Proposals
for new cabin fire orevention rules and rules governing smoke emission
characteristics of burning cabin materials currently are under study.
When such rules are implemented, it is. expected that the occupant sur-
vivability rates will 1mprove.

Craathire/Reacue Aspects

" The data contained in this study and those in the previous study
(BOSP~7-6~3) were examined to determine the effect of crashlfirelrescue
(CFR) facilities on the overall fire accident statistics.

The previous study determined that 18 persons involved in 2 accidents

| would have survived had adequate CFR facilities been available, Those 2

cases were among the 13 accidents which accounted for all of the fatalitles
from fire for that period. 1In eight other accidents, the crash site was
inaccessible to rapid CFR response because of dense fog or adverse

terrain features, The remaining three accidents involved adequate CFR
response; however, the exits were badly damaged in one accldent which
prevented rescue while,in the other two cases, extremely rapid fire
propagation prevented evacuation and precluded effective CFR activities.

In the current study, 1l accidents accounted for all the fire
fatalities. Six accidents were inaccessible to CFR facilities and one
other accident was difficult to locate because of dense fog. In the
remaining four cases, response of the CFR facilities was timely; however,
their effectiveness was minimal because of rapid fire propagation and
explosions.

There has been considerable controversy recently regarding the need
for and the effectiveness of CFR equipment and personnel at air carrier
airports, as a result of the requirements levied on owners and operators
of air carrier airports by the provisions of 14 CFR 139. These require-
ments were a result of the Airport and Alrway Develooment Act of 1970,
passea by the U, S, Congress in May 1970 and authorized the FAA to
establish minimum safety standards for the operation of airports. Speci-
fically, the Act provided that airports serving CAB certificated air
carriers be awarded an operating certificate if they met standards estab-
lished by the FAA. Among those standards were requirements for CFR
facilities and emergency plans to minimize the effects of aircraft
accidents, '




For various rxeaaons, less than half of the airports Initially
certificated under 14 CFR 139 met the new standards for CFR facilities .
as of March 1975, :Similarly, many of the airports failed to meet certain
requirements for the emergency plans which required the establishment of

mutual aid agreements with off-airport CFR facilities. This situation

‘has improved significantly; however, because of the recent implementation

of 14 CFR 139, no appreciable effect on air carrier fire-involved accident
statistics ia noticeable. Consequently, justification for or against CFR
facilities at airports cannot be established by this study.

The Safety Board believes, however, that these requiremeants eventually
way influence favorably fire accident data. For example, Table 3 1llus-
trates that about one-half (69 out of 141) of the fire-invelved accildents
for the years 1965 through 1974 occurred "on the airport." Similarly,

..Table 4 shows that 31 of the accidents occurred within 5 miles of the
airport. The importance of rapid-response CFR facilities on the airport
and the capabllity for CFR response tn areas immediately surrounding the
airports are obvious. The considerable number of persons exposed to fire
in accidents on and near the airport further supports the need for adequate- L
CFR facilities at the airports and for well designed and tested emergency Lo
plans. (See Table 4.) et

Perhaps the full implementation of 14 CFR 139 will have a favorable
1mpact on occupant survivability in future years.

FINDINGS AND CONCLUSIONS

The Faticnal Transportation Safety Board finds that the results of SR
this comparative study on fire-involved accidents in air carrier operations T
show an encouraging trend in passenger survival. While the potential of RO
fire after an accident in all air carrier operations has increased, the .
ratio of fire accidents to total accidents in air carrier passenger service G-
has remained relatively constant over the two 10-year study periods. There., R
was an increase of almost 70 percent in average passenger load per aircraft :
in the latter study period and a seven-fcld increase in the number of
passenger miles flown. ‘

The Safety Board further concludes that:

: 1.  While the accident rate for U. S. air carriers in all operations
and in alr carrier passenger service has declined steadily from
1955 threugh 1974, the rate of fire~involved accidents in air
carrier passenger service has not declined as rapidly.

F 2. The percentage of accidents in which fire occurred for U. S,

1;. o . air carriers in all operations has increased from an average of

g ~ 18,6 percent in the 1955 through 1964 period to 25.3 percent in
R ' © the 1965 through 1974 period. These percentages are 20.0 percent

and 20.6 percent, respectively, for U. S. alr carriers in

passenger service.
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" 3. Prom 1965 through 1974, 11 accidents accounted for sll of the
292 deaths attributable to the effects of fire and smoke.

4. While the average number of persons exposed to fire accidents
* hag increased 67 percent from 1955 through 1974, the actual
number of occupants killed by fire has not changed significantly
(297 killed from 1955 through 1964 and 292 killed between 1965
and 1974). . - .

. Because 14 CFR 139, which includes requirements for crash/fire/
‘Tescue facilities at airports, was only recently implemanted,
- 10 appreciable effecta on air carrier fire~involved accident
... statistice are noticeable,. Consequently, justification for or
i against expanded CFR facilities at airports cannot be established
-7 by this study, T E I S PR YR

S+t RECOMMENDATIONS BT PIRS So

R

‘: ff4f'Thit stu&§ ptimafily'is of & stétiétical and 1nforﬁat16nal nature.

Since the major areas that appear to warrant further improvement already
are being addressed by the FAA and other organizatione, this study does
not support additional safety recommendatione. .

:However, to afford the reader the benefit of experience in this-
aspect of air carrier safety, some of the significant fire safety
recommendations that have been made by the Safety Board are listed
below: , _ : . . ‘ -

Lightning Strike Protecticn. = Following the Pan American Boeing
707 accident in Eikton, Maryland, on December 8, 1963, the Safety Board
recommended that: .

". . . static discharge wicks be installed on all turbine-powered
alrcraft not so equipped. .

" « . the FAA reevaluite problems issocinted with the incorporation
of flame arrestors in fuel tank vent outlets.

“. « « the mixture being emitted from the vent outlet be rendered
nonignitable by the introduction of air into the vent tubq.

". . . an inner wall to the surge tank be provided instead of
utilizing the wing skin as part of the gurge tank walls.
. ' A

"+ . . consideration be given to limiting fuel for commercial use

to Jet A only. . , . Lo
. L, every effort be expanded to practically eliminate flammable
air/vapor mixtures from the fuel tanks, either by introduction of
an inert gas in space above fuel or sufficient air circulation into
tanks to maintain too lean a mixture for combustion."




- FPued System Egploeiods Following E Exposure’ to Ground Fire. == Following
the Trans World Boeing 707 accident in Rome, I y. on November 23, 1964,
the Sefety Board recommen; ed that: oo

l
A expnnsiou of Fhe scope of the Technic&l Committee on Lightning
.. - Protection to undertake a broader review of the overall fuel systen
- and explosion protection problem {(to include consideretion of all
likely igeition aources).

M 4ie -the FAA expedite approval of surge tank detection and suppression
* _systems and issue ah early maﬁdstory installation requirement on all
23—707 type. nireraft'" : 4 _ :
. | - R
Internal Fire Followiggglandiqg Gear Failure. - Following the United
Boeing 727 accident at Salt Lake City, Utah, on November 11, 1965, the
Safety Board recommended that:

" .‘; 3-727 fuel linee be rerouted to near the centerline of the a
aircraft.'-f;;::« R : o e e
AT Ter L P P O l

J? vfuel lines and ehrouds be stainlesa steel.-

" e the generator leads be rerouted each 1n its own strong and
flexible, separate plastic conduit, sc there is maximum separation
. betweeu these -leads and the, fuel lines. S
“. .. if the FAA ‘cabin materials fire tests do not include testing
of the toxicity of fire by-products when various combinations of
materials aand fuels are burned together, that the tests be expanded
to include.sewme.
©. ", , . FAR be updated to require newly certificated airplanes be
_ fitted with newer, less flammable materials and that carriers be
eneoureged to utilize same when refurnishing."

) Cabin Interior Fire Following Unsuccessful Takeoff Attempt/ - Following
the Capitol International DC-8 accident at Anchorage, Alaska, on November 27,
" 1970, the Safety Board recommended that°

". . the FAA initiate action to incorporate in its airworthiness
requirements a provision for fuel system fire safety devices which
w1ll be effective in the prevention and contrcl of both in-flight
and postcrash fuel system fires dnd explosions.

" ., . the FAA, in cooperation with aircraft manufacturers and NASA,
utilize extensive research and accident investigaticn data to develop
and ifmplement major improvements in the design of transport airecraft
interiors (including the flammability of cabin interior materials) "




Puel Fire and Rapid Propagation of Fire by Explosions. ~- Following
the Allegheny CV-580 accildeat at New Haven, Connecticut, on June 7, 1971,
the Safety Board recommended that:

™. + . the PAA initiate action to incorporate in its airworthiness
‘requirements a provision for fuel system fire safety devices which

:will be effective in the prevention and contrel of both in-flight
and posicrash fuel system fires and explosiona.

". . . the rulemsking action {called for in tha above recommendation)
.. -specifically apply to future_paseenger—carrying aircraft in transport
category, and consideration he given to an adaption of all other
- passenger~carrying aircraft now in service,” :

In-Flight Cabin Interfor Fire. - Following the Varig Boeing 707

:_éccident in Paris, France, on July 11, 1973, the Safety Board recommended

. L”; .:.“thé FAA require a means for early detection of lavatory fires"
- ‘on all turbine-powered, transport-category aircraft cperated under
.. FAR Part 121, . . :
". « .. full-face smoke masks be required on emergency oxygen bottles
" for each cabin attendant on turbine~powered transport aireraft to
-permit attendants to combat lavatory and cabin fires. ‘
‘M, . . the FAA reevaluate certification compliance with Section
- 4b,381(d) of the CAR on Boeing 707 series aircraft.

"+ . . the PAA organize a government/industry task force on ailrcraft
fire preveintion to review design criteria and formulate specific
modificacions for improvements with respect to fire potential of
enclosed areas, such as lavatories, in turbine-powered aircraft
‘'operating under Part 121 of FAR."
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APPENDIX A

GROUP I ACCIDENTS

Accidents in Which All Occupants Sustained Fatal injuriea

2/24/66 Flying

Type =injuries-

Date Carrier Afrcraft Fatal Serious ngrf Total Remarke
PHASE A =-= Fire Inflight © 334 - = 334 10 Accidents
'8/6/66 Braniff = BAC 111 42 -— - -42 Wing Failure in

R : Turbulence
'6/16/66 Zantep C-46 o2 -- .- 2 Midair Collision
S T.3/9/67 WA © D=9 25 < == ' 25 Midatr Collisfon
© .. 6123167 Mohawk . BAC 111 34 - == 34 Fire Inflight-~
Do e e . ' . . .- . Loss of Control
- 7/19/67 Piedmont =~ B~727 79 - - . 79 Midair Collision
o -6f22/67  Adrlift L-1049A 7 -- - 7 Mideir Collision
" 6/6/71  Hughes DC~-9 49 - -- 49 Midair Collision
Telo s 0 Adrwest S ' :
- 6/29/72 North Cv-580 5 ~ - S Midair Collision
G Central : R
. 11/3/73 Pan Am B~707 3 e -~ - 7 Smoke in Cockpit-
o B " . Loss of Control-
. . _ Detonation of Ex~
o o : Co plosive Device
. 9/8/74 WA B-707 88 - - 88 Loss of Control
PHASE B ~=- Fire After Impact 603 603 28 Accidents
8/16/65 United Air B-727 30 - - 30 Crashed into Lake
: Lines Michigan during
' Approach
2/8/65 Eaatern Air DC~7B 84 - - 84 Near tiidair Colli-
- Lines sion - Crashed
' into Ocean
12/15/65 Flying L=1049 3 -- -- 3 Pilot Disoriented-
Tiger Hit Mountzain
9/17/65 Pan Am B-707 30 - ~ 30 Crashed during
Descent-=Pilot Lost
10/1/66 West Coast DC-9 18 - - 18 Descent Below
Airlines ’ Clearance Limit =
Reason Unknown
8/21/66 Alaska G-21A 9 - - 9 Uncontrolled Crash
’ . Coastal-Ellis into Glacial Cre-
: . vasse - Reason
: ' Unknown.
11/15/66 Pan Am B-727 3 -- - 3 Crashed During
. Approach-Undetex-
mined
CL-44 4 - - 4 Crashed on Final

Approach,




GROUP I ACCIDENTS - Comt'd
Air Type ~Injuries-
Date Carrier Aircraft Patal Serioua Hégg Total Remarks
PHASE B--- Fire After Impact-Continued -
3/30/67 Delta Alr DC-8 6 - - 6 Toss of Control
. Lines During Engine Qut
) Approach
3/10/67 West Coast F=-27 4 - - 4 Loss of Control =~
Airlines ) Afrframe Ice
12/21/67 Frontier pC-3C 2 - ~e 2 Loss of Control on
. Aixlines Takeoff-Gust Lock
- , " Engaged .
1/31/67 Saturn = DC-6A 3 .- - '3 Crashed on Final
Airways : Approach .
5/27/68 Los Angeles 5-612 23 - - 23 Loss of Control -
‘ Airways ~ Main Rotor Failure
8/14/68 Los Angeles §-612 .21 ~- =~ . 21 Loas of Control-
: . Airways ‘ - " Rotor Assembly
’ . ’ Failure
12/26/68 Pan Am B-707 3 - - 3 Crashed on Takeoff~
Yailed to Use Flaps
7/26/69 TwWA . B~707 5 .- -~ 5 Loss of Control-
. Rudder System
ST Fajilure
11/19/69 Mohawk FH=227B 14 - - 14 Loss of Control -
.- Flew into Downdraft
9/8/60 TIA DC=-8F 11 - -- 11 Loss of Control -
Elevator Jammed by
' Debris
11/14/70 Southern -9, . 75 - - 75 Descent Below Glide
v Path = Undetermined
"10/10/70 Saturn L~382B 3 - - 3 Crash During Final
) Approach
3/31/71 Western B=720 5 - - 5 Loss of Control -
C Rudder System
/ o Failure
9/4/71 Alaska B-727 "111 -- - 111 Hit Mountain En
. Route to Initial
. Approach
7/25/71 Pan Am B=707 4 - - 4 Crashed During
Landing Approach
5/30/72 Delta bnec-9 4 - - 4 Loas of Control
During Landing -
: Vortex Turbulence
9/27/73 Texas CV-600 11 e -- 11 Hit Mountain While
Int’l . Euroute - Lost
- 9/8/73 World DC-8 6 - - 6 Hit Mountain During
. : Descent for Landing
$/23/74 Saturn L-382 4 - - 4 Loss of Control-
. ) Wing Falluwre
rf
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GROUP I ACCIDENTS = Cont'd

APPENDIX A

: Afxr Type =Injuries-
Date Carrier Aircraft Fatal Serious Hiﬂ,gge'roml

Remarks

PHASE B ==~ Fire After Impact—Conti;:ued

. 4/22/1 PanAm  B-707 107 oo 107

. PR ,

Hit Mountain During

‘Descent for Landing

| NOTE: There werc no Group I accidents which occurred on the

. ground (Phege C).
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GROUP II ACCIDENTS

Accldenta 1:: Wl"ich Soue Occupants Survived Wh:lle Ol:hera

Sugstained Fatal Injurie

' NOIE° There were no Group II acciden:s involving 1nf1ight
B - five (Phane A).

E : Air TYPG 'Mi‘ S R
- Date  Carrier. Aircraft Fatal Serious Mﬁ&gE’Total Remarks
. PHASE B s Fire After Impact 911 330 360 - 1601 23 Accidents

-.11[8/65 America“ . -B=727 . 58 . 4  e-.. ‘62 Crashed Short on Final
: coltme e D ST Anproach .
11!11/65 United o B=727. - 43 . -13 7. 91 Hit Runway with Ex-~ .
S UL T e ST L T gessive Descent
. -12/4/65 Eastern .. L=1049C . 4 34 . 16 - 54 Forced Landing Off
h B DT S . Adrport - Midair
raL_ﬂ L O e Lo Colliaton ‘ o
. Amerjcan ~ L-188C . 83 15 == U094 Struck Hill During
oo Flyers |- . B B T S Civeling Approach . -
TWA .~ ' B=707 11 G 36 Aborted Takeoff .
_ ,f -}”-W_g,_* c T T Sl Followin§ Collision on\
"_11/20/67 TWA _ cv-880 = 69 s 82 Undershot Ruuway During
S ; e Ce s 0 o 7 Approach :
;~L8110/68 Piedmont FH-227 - 35 2 e };37 Crashed Short in Fog
. R S e T - i on Final Approach o
‘_g10/25/68 Northeaut FH=-227C . 32 - -8 2 42 Crashed During Descent
RS T SR i for Landing
”-12/24/68 Allegbeny Cv~580 20 .12 15 47 Hit Trees During
_ : ‘ R " Landing Approach
12/27/68 North [ CVY«580 27 2 45 Crashed into Hangar -
.- Central Digorientation
6/17/68 Pan.Am .. B=707 6 10-. 47 63 Crashed During Landing-
o ' - e T ’ B Failed to Use Flaps
"1116l69 Allegheny Cv=440 - 11 _ '3 28 Hit Trees During Land-
N : R R ‘ing- Undetermined
11/27!70 Capitol DC-8 47 133 229 Crashed During Takeoff-
- o - : : ' - Brakes Dragging
12/28/70 Trana B=727 2 . 42 55 Bounce During Landing
: . Caribbean . : S
'”111/30/70 TWA . B=707 - ; 3 - 3 Hit Another Aircraft
e : : ' Being Towed - Both
L R Burned
6/1/71 Allegheny CV=-580 28 3 - 31 Crashed into Houses
' . . : on Approach
12/23/72 Eastern L~1011 929 60 17 176 Crashed into Everglades
: o ) : ' o - Maneuvering to Land

% This accident is counted as Group II, Phase B although none of the
primary airerafe's ~occupants were killed.




- 35 -

GROUP 1T ACCIDENTS - Cont'd

. Alr Type © =Injuries-
Date Carrier Aircraft Fatal Serious Mimay Total Remarks

PHASE B «~- Fire After Impact -~ Continued

12/20/72 North e 10 9 26 . 45 Crashed After Collision
' Central _ s ‘ with Other Aircraft
. o - ' c . : During Takeoff .
12/8/72 United - B 43 . . 61 Crashed intc Houses on
_ : * . Final Approach
* 1/31/73 . Delta - DC 88 87 Struck Seawall During
i .- : . : .. Landing
7/23/73 Ozark FH-227B 38 : 44 loss of Control - Dm-
o B : - - draft and Rain
- 1/30/74 Pan Am B-707 96 101 Hit Trees During Fiml
T oo ' - Approach -
- 9f11/74 Basterm  NC-9 B! 82 Crashed During Approach
B AT S SV L - for Landing -




"3/27/74 wvorld DC-8
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_GROUP TII ACCIDENTS _

Accidents In Which All Occupants Survived But Some
Recelved Sexious Injurles

Alrx Type = Injuries -
Date Carrier Aircraft Fatal Serlous Minggﬁerotal Remarks

PHASE A == Fire Inflight 0 1 51 52 1 Accident

2/16/76 ™A B~707 1 51 52 Coffee Maker Exploded

"PBASE B ==~ Fire After Impact 663 717 15 Accidents
' 7/23/65 Allegheny CV=440 _ 17 40 Loss of Control on

: . . Takeoff~-Engine Failure
9/12/66 Airlifr  DC-7C 3 . 4 Aborted Takeoff ~ Gear
- Int'l , o, " . Collapsed
7/21/66 Frontier C-3 : : 13 13 Loss of Directional
: . Control on Takeoff
7/28/66 Zantop C-46F ' 1 2 Crashed on Takeoff
: _ ' Following Engine
' '  Fallure
6/26/67 United VC~745D 32 . 33 Aborted Takeoff Due -
to Vibration
11/28/67 Undted VC~745D 42 43 Gear Collapsed During
Landing Roll
174 Crash During Takeoff-
Engine Failure

9/9/67 Pan Am B-707

| 4/28/68 Capitol DC-8 . 4 Loss of Control on

Landing Roll
3 Off runway ~ aborted
takeoff
9/28/68 Universal DC-7C . 3 Crashed Short During
- Final Approach
8/8/70 Modern Air CV=990 8 Hit Approach Lights
Trans, : on Final Approach
5/18/72 Eastern DC+9 10 Landed Short in
Thunderstomm
79 Crashed Short During
Approach in Rain .
65 Hard Landing ~ Nose
Wheel Collapsed
233 Aborted Takeoff =
Brake Fire

3/21/68 United B=727

11(‘27/73 Delta DC~9
1/16/74 TWA B=707

PHASE € === Firve on Ground 1813 - 13 Accidents

3/14/65 United Caravella

2/9/69 Pan Am B~727

54 Aborted Takeoff-Engine
_Fire

116 Aborted Takeoff-Engine
Fire
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GROUP IIY ACCIDENTS ~ Cont'd

APPENDIX i

Type - Injuries =
Aiyvcraft Fatal Serious Mﬁnon’ To

Alr

Date Carrier'

tal Remarks

PHASE C - Fire on Ground - Continued

1 L R .
e e et —n .

i N B .
J I e

3/ 2/70 United B-720 - 1 94 95 Engine Fire During Start
6/9/70 Trans DC-8 - 2 226 228 Brake Fire Duriag
Caribbean Takeoff
5/18/70 United B~727 - 1 71 72 Smoke in Cabin During
i Taxi
7/23/71 United B-747 - 1 198 199 Engine Fire During Texi
9/1/72 WA B~747 . - 8 345 353 Wheel Brake Fire During
: o . Taxi
. 3/3/72  United oc-8 - 1 128 129 APU Torched During
Engine Start
11/1/72 ™A B-707 - 1 80 81 Engine Fire During
- : : ’ ! Landing Roll
6/10/72 Amevican B~727 - 2 75 77 Oxygen Fire Hhile at
) Gate
. 6/20/73 Overseas DC-8 - 3 258 261 Fire in Brakel on
o Kational Takeoff
1/4/74 VUnited B-727 - 1 117 * 118 Fire in Brakes on Take-
i off
) 11/25/74 Pan Am B=707 - 1 29 30 Engine Fire on Takeoff

»




Accidents in Which All Occupanta Sustained Either Minor or

GROUP_TV ACCIDENTS

No Injuries
Air Type =Injuries~
Date Carrier Af{rcraft Fatal Serious “%}g:{él‘otai . Remarks

PHASE A =--= Fire InElight

-— - 783 783 _ 18 Accidents

6/28/65 Pan Am B«707

- - 153 153 Engine Fire Inflight-
Engine Fell Off

Air Export
1/21/65 Piedmont M-404

6/4/65 National TDC-8 - - 77 77 Engine Fire Inflight
2/13/66 Wien Cessna 185 we  =w 3 3 Engine Fire and
- Alagka o Failure
. 6/17/66 North CV-440 - “u 2 2 Engine Pailure and
Central Fire .
8/11/66 Lake Nord 262 - - 17 1?7 Engine Fire During
: Central Airstart
6/24/67 Delta . CV-880 - - 59 59 Turbine Disc Failure-
Penetrated Wing
4/8/61 Lake Nord 262 - ~— 9 9 Engine Fire-Hydraulic
* Central Leak
7/7/67 Alocha VC=-745D - “- 33 33 Fire in Cabin-Elec~
. ’ trical system
7/23/67 Breaiff  CV-340 - - 9 9 Engine Fire - 01l
: Leak
4/25/67 Caribbean CV=-640 - -- 57 57 Fire in Brakes --
Atlantic : : : Forced Landing
2/10/67 Flying 1.-1049 . =- - 4 4 Airframe Fire -
Tiger : Forced Landing
11/19/68 American B~707 - -- 38 38 Engine Disintegrated-
: Damaged Fuel Line
- 3/28/70 Western B=720 - - 27 27 Engine Faillure -~
: x Separation Inflight
11/17/7) United -  B=727 - - 36 36 Engine Failure -
: : : Damaged Vertical
Stabilizer
3/19/72 Universal L-188 - -u 3 3 Prop Overspeed
2/16/72 Texas CV-660 - -- 3 3 Prop Fajlure - Part
- Int'l . of Engine Separated
8/8/73 Braniff B-727 - “a 81 81 Tire Failure and
Brake Fires
7/8/74 Nationmal TDC-10 - - 172 172 Foreign Object Damage~
' Engine Fallure
PHASE B === Fire After Impact 0 0 614 614 23 Accidents
5/18/65 American DC-6A - - 3 3 Collided with Trees

on Final Approach

- - 28 28 Hit Snowbank on
Landing Roll

L . v :‘ﬂ" } - R
cento efapln Gam it B e s, e R L R R

=
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GROUP IV ACCIDENTS - Cont'd

Air
Date Carrier

-Injuriecs-

Type
Aixcraft TFatal Serious Mﬁggg/ Total Remarks

PHASE B - Fire Aftar Impact - Continued

nC-3, - - 5

5/29/65 Reeve-
Aleutian . .
4/12/65 VA - cv-8e0 “- - 4
3/26/65 Pan Am  B-707 - = 170
10/16/65 Eastern  DC-7 -/ 62
10/14/65 Zantop  AW-650 e - 3
10/17/65 United BC-6 . - 16
3/21/66 Flying CL-44 - — 6
-Tiger _
3/23/67 Universal DC=7 - . 3
6/26/67 Northern DC-6A .- - 2
Consolidated
1/23/67 Caribbean CV-640 G 28

: . 'Atlantic .
1/1/68 Southern M-404 - .- 3
6/24/68 North Cv-580 - - 22
Central ’ 4 .

7/2/68 Universal DC~7 - - 3
10/16/69 Seaboard DC-8 - - 5
8/24/70 Universal L-188 - e 3
9/29/70 Braniff  B-720 54
3/18/71 Saturm GA=-382 - -- 4
3/18/71 Saturn GA-3882 - - &

8/16/71 uien PC 6-HZ — - 2

3/5/73 American B-707 = - == 3

10/28/73 Piedmont B=-737 - - 96

12/17/73 Eastern  DC-9 e 89

5 Crashed on Takeoff =~

Wind Shift :

4 Stalled on Initial

Takeoff

170 Dragged Wingtop on

Landing Roll

' 62 Gear Collapued cn

laniing

3 Engine Failure -

Forced Landing

. 16 Gear Retractad on

Takeoff

6 Hard Landing - Nosed

3
2

28
3
22

3
5
3
54
4
4

2
3
926
89

Over

Taxied 1into APV

Loss of Directional
Control During Landing
Landed Short - Stall
Mush

Gear Collapsed-
Landing

Hit Guy<Wire During
Circling Approach

Loss of Directional
Control-Hydroplaning
Aborted Takeoff-Gear
Coliapsed

Nosed Over on Takeoff,
Gear Retracted-Landing
Roll

Ground Loop = Wind
Gusts

Gear Collapsed-Landed
Short

Loss of control on
Takeoff - Engine Out
Hydroplaning-Overran
Runway

Loss of Directional
Control-~ Landing

Ice on Runway
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GROUP IV ACCIDENTS - Cont'd

YT — " : ——
Date - Carrier Aimaft Fatal %ﬁmrl Total Remarks
PHASE C -=- Firc On the Ground  -= ov 526 .526 10 Accidents
3/25/65 Mohawk = CV=440 == == 7 43 - 43 Fire in Baggage
T o : L ' oo Compartment - While
SR L N "+ Taxiing
2/13/66 Braniff  B-720 L ome e 127 127 Engine Exploded
e ) cotoo e e 0 0L During Landing Roll
- 8/5/68  Flying B-707 (s ea - 3 Engine Fire During
. Tiger T .0+ " . Reverse on Landing
: 11/21/69 Eagtern - DC-8 © ..==" == 123 123 Engine Fatlure on
Lo S oL . Takeoff Run
6/3/70 Eaatern " B=727 - - 105 105 APU Caught Fire on
_ R : ST e Engine Start
3/4/70 New York S-61L “s == 9 '9 Cabin Heater Fire--
Dl Adrways : o L " - . Fumes irn Cabin
5/18/70 Delts . L=382 - - "3 3 Aborted Takeoff=«
- - ‘ o R Brake Fire
8/8/71  Aloha VC=745 = «a - 22 22 Battery Thermal Run~-
: : . away
3/19/72 Delta . DC-9 .= ea - 87 87 Cabin Fire From
: ) R _ Engine Failure
'5/10/72 . Eastern  DC=9 == == & & Pire in Cabin =

Electrical Short




- APPENDIX B
CASE HISTORIES
Eleveﬁ.ctoup Il accidents accounted for all but one 6f‘che fatalities

from fire in air carrier operations for the years 1965 through 1974, The
following synopses contain relevant facts, conditions, and circumstances

- regarding these accidents including the fire aspects.

- Case 1. On November 8, 1965, American Airlines Flight 383, a Boeing

f'727; N1996, en route from LaGuardia Afrport, N. Y., to the Greater

Cincinnati Airport at Covington, Kentucky, struck & tree with its right

'wing and crashed into a wooded hillside about 2 wiles from the intended

landing runway. There were 55 pagsengers and a crew of 6 aboard._ -

The aircraft remained reiatively intact as 1t slid through scrub
trees and ground foilage for about 340 feet. It then struck and came
to rest among a group of large trees. A survivor stated that he saw

. flames coming forward from the rear of the cabin as he escaped out of
. the front of the aircraft which was completely miasing. He said that

shortly after he had escaped, the aircraft exploded and began te burn

" intensely. Only 4 occupants out of the 62 aboard survived the impact
.and ensuing fire. The number of occupants who died from firé was not

deterrined, although the circumstances of the accident suggest that some
occupants probably survived the impact and éied in the postcrash fire,

The accident site was inaccessible to éhe firefighting peraonnef
and equipment which arrived in the accident vicinity about 15 minutes
after the accident. (File No. 1-0031.) Lo -

- Case 2. On November 11, 1965, United Air Lines Flight 227, a
Boeing 727, N703U, en route from Denver, Colorado, to Salt Lake City,
Utzh, crashed during an attempted landing 335 feet short of the runway
threshcld and slid about 2,838 feet along the runway. The aircraft
came to rest off the right side of the runway. !

During the crash, the main gear was sheared off and the'right main
gear ruptured fuel lines. The aircraft caught fire during the ground.
slide and 41 -of the 91 occupants died in the fire. Two others died
several days after the accident as a result of thelr burns. ' The fatal-
ities sustained no traumatic injuries which would have prevented their
escape. ' : :

i

The airport firetrucks arrived at the accident scene about 3 1/2 L
minutes after the accident. Since the fire was generally propagating .
inside the fuselage, the effectiveness of the firefighting was reduced. °
It took about 38 minutes to bring the fire under control. Three
survivors were rescued from the aft stairway area between 25 and 30
minutes after the accident. The other survivors escaped without
asgistance. (File No. 1-0032,) :
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Case No. 3. On December 4, 1965, Eastern Air Lines Flight 853
(EA 853) N6218C, a Lockheed 1049C and Trans World Airlines Flight 42,
N748TW, Boeing 707, ccllided in a midair over the Carmel, New York,
VORTAC. EA 333 made a forced landing during which the left wing struck
a tree just before the aircraft contacted the ground. The emergency
landing was in an open field or a hillside with an upslope. The
fuselage was broken into three main sections which remained in their
respective positions at varying angles to each other.

Of the 54 occupanéa aboard EA 853, 4 were killed in the accident.
Nearly all of the aircraft wreckage was exposed to fire. The survivors

" exited through the fuselage bresks, the right forward cockpit crew door,

the left main cabin dorr, and through an opening at the aft pressure

“door area. occupants failed to evacuate and their deaths were caused

by inhalati of combustion products.

. Firefighting personnel and equipment could not reach the accident
site to assist. (File No., 1-0033.) ‘ .

Case Noe”&. On November 27, 1970, Capitol International Airways
Flight C2C3/26, a Douglas DC-8-63C, N4904C, crashed during takeoff at
Anchorage, Alaska. The aircraft failed to become airborne and overran
the runway when its wheels failed to rotate during the takeoff run.

The aircraft struck w low wooden barrier, an ILS facility, and a 12-foot
drainage ditch bafore coming to rest approximately 3,400 feet beyond the
runway end. The fuselage broke apart in the aft cabin area and the
right wing was torn free.

There were 219 paséehgers and a crew of 10 aboard the aircraft
which was destroyed iIn the intense fire that developed after the crash.

The fire erupted on the left side of the aircraft during the crash sequence. ’

When the aireraft came to rest, a large fire erupted on the right side

where the damaged right wing released fuel. Survivors evacuated through

cabin doors, overwing extits and through the break in the aft fuselage. All

of the 47 fatally injured occupants were killed by fire.
A dry chemical unit of the airport fire department wazs on the scene

fighting the fire within 3 minutes of the crash. The remaining airport

units were on scene within 5 minutes after the crash. The intensity of

the fire and several explosions hampered Firefighting activities. Fire

and rescue units from off-airport facilities also participated in the

firefighting and rescue activities (NTSB AAR-72-12, File No. 1-0025).

Case No. 5. On December 28, 1970, Trans Caribbean Airways Flight
505, a Boeing 727-200, NB790R, crashed during landing at S5t. Thomas,
Virgin Islands. There were 55 occupants aboard the aircraft which was
destxoyed by Impact and postcrash fire. During the landing, the aircraft

-bounced which fafled the right main landing gear; the aircraft went

through a chain-link fence, struck a raised concrete walk and a truck on
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the perimeter road. It came to rest on the slope of a hill beyohd the

. road, The aircraft sustained extensive structural damage; an explosion

near the left wing root occurred before fire erupted. The propagation
of the fire reportedly was slow. The two fatally injured occupants
died from burns. . S

- The airport firefighting units responde& instantly because the
crash was witnessed by firefighting persomnel. The equipment was not

" effective because of the location of the wreckage. The units had to
‘retreat and the fire was not extinguished until the fuselage was

destroyed., (NISB AAR 72-8, File No. 1-0026.) . :

Casé No. 6. On June 1971, Aliegheny Airlines Fligﬁt 485; a Convailr
340/440, N5832, crashed while attempting to land at Tweed-New Haven
Airport, Connecticut, The aircraft struck three beach houses and power-

lines before coming to rest about 4,890 feet short of the landing runway.

There were 31 occupants aboard. The aircraft was destroyed in an intense

fire which erupied immediately after the initial impact. Flame propagation

wag accelerated as fuel spilled from the fractured wings and secondary
explosions occurred shortly after the impact. Twenty-seven of the 28
fatally injured occupants died from fire.

t

Two'fifefighting units arrived at the crash site about 5 minutes

_ after the crash; however, they did not immediately see the burning aircraft

and began to extinguish the burning buildings. (NTSB~AAR-72-20, File Ko.
1-0006.) . , . o

Case No. 7. On May 30, 1972, Delta Aif Lines, Flight 9570, a Douglas
DC-9, N3305L, crashed while attempting a go-around at the Greater South-
west International Airport, Fort Worth, Texas. Flight 9570 was a training

flight with three crewmembers and one captain trainee aboard. The aircraft -

encountered turbulence from a Douglas DC-10 which preceded Flight 9570 on
a "touch-and-go" landing. The aircraft oscillated about its longitudinal
axis, rolled 90° to the right, and its right wing hit the runway. The
main fuselage then struck the runway nearly inverted causing the fuselage
and empennage to separate and slide about 2,400 feet along the runway.

- When the right wingtip contacted the runway, the wing fuel tank ruptured,

initiating the fire. . The one occupant of the passenger cabin died as a

" result of the fire.

The airport fire department crash crew responded to the crash before
the alarm was sounded. They were on the scene very quickly and the fire
was extinguished but not before the fuselage was extensively burned.
(NTSB-AAR-73-3, File No. 1-0003.)

Case No. 8. On December 8, 1972, United Air Lines Flight 553, a
Boeing 737, R9031U, crashed while making a nonprecision-approach to
Midway Airport, Chicago, Illinois. The aircraft stalled, 1mpac;ed trees,
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houges, utility poles. end garages about 2 miles from the airport. It
came to rest acreoss the foundation of one of the houses the aircraft

. destroyed, There were 61 occupants aboard the aircraft which was

destroyed by the impact and subsequent fire,

Witnesses stated that the fire begzan immediately and that structures
on both sides of the aircraft wreckage were burning with white smoke.
They said that the fire was very intense around the center section of
‘the aircraft with thick black smoke abscuring part of the fuselage.
Forty-three aircraft occupants were killed in the accident. Toxicology
and autopsy findings showed that at least 27 of the occupants succumbed
to the effects of fire.

The Chicago City Fire Department arrived at the scene within 2 to 3
minutes of the crash, The main fire was controlled and extinguished
almost entirely by water and was controlled in 20 to 30 minutes; however,

.. smoke, heat, and small "flare—upe" continued for more than 3 hours after
.the ecrash. The sole survivor of the forward part of the ailrcraft was
"the flight attendant who had been seated on the forward jumpseat.. She

was rescued from beneath debris after a 30-minute rescue effort. Water
was sprayed onto her during the rescue to prevent flames from reaching
her. (NTSB-AAR—73-16 Flle No. 1-0048.)

Case No. 9. On December 20, 1972, North Central Airlines Flight
5?5, a Douglas DC-9, N954N, collided with Delta Air Lines Flight 954, a

Convair 880, N8807E, while attempting a takeoff at O'Hare International

Alrport Chicage, Illinois. Flight 575 touched down on the runway and
skidded to a stop. There were 45 occupants aboard Flight 575 which

. burst into flames and was destroyed in the fire,

Ten of the occupants died as a result of the fire, None of the
injured received traumatic impact injuries. ‘

‘Because of restr:cted visibility;'fhe crash/fire/rescue units were
not activated immediately. The first unit reached the burning aircraft
about 3 minutes after the crash. The fire was extinguished in about 16

- minutes.,

Nine of the 10 fatally burned passengers failed to evacuate the
ajrcraft. Four of them had left their seats; two were found in the aft
section of the alrcraft, The other five remained in their seats.
{NTSB-AAR-73-15, File No. 1-0017.)

Case No. 10. On January 3, 1974, Pan American World Airways Flight
806, a Boeing B~707-321, N454PA, crashed while making a night time ILS
approach to Pago Pago, American Samoa., The aiveraft impacted trees and
the ground about 3,900 feet short of the rumay. There were 10l accupants
aboard the aircraft wnich was destroyed by impact and postcrash fire,
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The fire'progresaed very rapidly and only four occupants survived.
All of the fatally injured occupants were burned severely. Only cne
fatality received traumatic impact injuries.

_ ‘The cabin area was entirely intact following this crash; however,
none of the primary exits were opened and fire prevented the use of

exits on the right side. Only the left overwing exits were used by
urvivors. o

The airport fire department had difficulty reaching the crash site.
Their response, which took about 14 minutes, was hampered by weather,
obstacles across the responce route, and uncertainty about the location
‘of the fire. No rescue efforts could be accomplished until after the
fire was extinguished. (NTSB-AAR-74~15, File No. 1-0001.)

Case No. 11. On September 11, 1974, Eastern Air Lines Flight 212,

”.é Douglas DC-9 crashed while conducting a monprecision approach to

Douglas Municipal Airport, Charlotte, North Carolina, The aircraft
"ecrashed 3.3 miles from the airport after striking trees and the ground

" before breaking up and bursting into flames. There were 82 occupants

aboard the aircrgft.

The aircraft wreckage came to rest about 1,000 feet from the
initial impact point. The cockpit section broke off as did the aft
. fuselage, Both wings had struck trees and were sheared off before the
_fuselage_came tc rest.

Thirty-nine of the cccupants succumbed to the effects of fire or a
combination of impact and fire injuries.

-
s

“Volunteer Fire Department units were on the scene within 11 to 12
minutes of the accident, Rescue agtivities were confined to the ocutside
of the aircraft, and the fire was“under control within 5 minutes of
"arrival at the scene.

‘The survivors were either thrown clear of the wreckage or escaped
through holes in the fuselage. Three occupants escaped through a cock—
pit window. (NTSB-AAR-75-9, File MNo. 1-0020.)

T
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Accidents In Which All Occupante Sustained Fatal Injuries

Date

Alr

Iype
Carrier Alrcraft

Fetaiities
Totel Crew Psgrs.

Remérks

S
NINE ACCIDENTS

v-Th5D 39

A. FIRE IN FLIGHT 299 41 258
8/L /55 AA cv-240 30 3 . 2T Pire burned wing off in flight.
1/20/59 WE BE-18 : 1 1 0 Inflight cabin fire. Crashed
SO cn forced lanfing.
"3/30/59 RDLX C-4&R 2 2 0 Irflight cerge fire burned £light
i ) : ‘ ’ . '+ controls .
b 9/29/59 BNF 1-188 : 34 7 27 Disintegrated and burned in \
- 1y/2k/s9  TWA . L-lOWGH 3 3 0 Engine fire. Hit house in landing
1/22/61 Capitol o o
.- Alrways C-LEF 2 2 0. Engine fire burned wing off in
- "3fasfe2 FTIX L-10%9 07T 1 Demolished in flight. Fell in
. flemes in ocean.
12/8/63 PanAm B-707 8 8 T3 Explosion in flight. Fell in
flames.
T/9/64 UAL 4 35 Inflight fire caused loss of

control.

r————

''B. PIRE AT IMPACT

1168 181 o987

FORTY-IWO MCIDEM.‘S

1/12/55
2/19/55
b/b /55

10/6/55

12/17
/a5

6/30/56
12/16/56

2okt

THA
THA
VAL
UAL

RDLX
EAL

THA
VAL
AS

AS
PanAn

M-202 13 3 10
M-hok 16 3 13
DC.6 3 3 0
DC-h 3 63
c-U6 2 2 (+]
1-49 17 s 12
L-1049 ° 6 6
DC-T 58 S 53
Stinson V-T7 & 1 3
nc-b S 3 2
B=-3TT Y 8 36

Collided with corporate DC-3.
Crashed and burned.

Hit mountain in clonds. PBurned
at impact. -

Prop reversal on takecff. Burned
at impact.

Flew into mountain. Burned at
impact.

Structural feilure in flight.
Struck ground during ILS
epproach.

Midair collision, Grand Canyon.

Hit cliff during landing

approach.
Hit hill in clouds and burned.
Crashed in ocean. Cause unknown.




Ageldents In Which ALl Occupants Sustained Patal Injuries (eontinued)

Lo AT T hype ¥etalltiss .
Date Carrier _ Aircraft Total Crew Pagrs. Remarks

hfE/5B T cap v.roop T ¢
< h/a{/sa UAL  De-T Y

Btalled, spun in during weather.
- Hit P-100 head on. Crashed and

bwroed.

Hit 'I'-33 in air. C’rashcd and

burned.

Cstofss o vaom n
/58 Capitol C-bE
.. L1694

S pesh
pC-k T

Hit mountain a.tter eng:'me fai.l-
~.ure in instrusent conditions.
s Broke up in flight. Burned at
. improt.
Lost control and cmha:l ‘ .
-Bit ridge of valley and burned. .
Hit mountain end burned.
.Causge unkrnown., Purned on
wvater contsot.
Loss of engine powsr in icing
conditions. Crsshed.
Broke uwp in flight., Burned at
Lost control and crashed.
Structural failure in flight.
in{light ving fatlure.

58(0‘4 5E

[+

8 BFuw B w
REod

&

&

NRFE O F oL 0 P W
\n
=

Caepitol
Alrvays
RWA I-o&t control in mmtniuous
terraln.

Midair collision wax- New Yorlr
City

Hit short of runwav on QCA
approach.

Control failure in flight.
Mechanical failure in f£light.
Mechanicel fafilure in flight.
Control system malfunction.
Stalled after takeoff. Lost
control.

Collided with swan. Lost hori-
zontal stabilizer.

loss of cuntrol after pilet
became incapacisated.

Loss of control due to ice
accumilation )

Broke up in flight. Widely
seattored.

Rotors hit together and failed.

__ “?»0/26/60 |
- 12/16/60  uaL
™A
Lwa s
A
10 h/él CE
1/62 AA
a/w/sa ~ Purdue
- 11/23/62  UAL
" azfufee P
| 1f0/63  ca
2/12/63 ;

A 10/1h fuy

N e
‘o%j.ﬁ‘cﬂo:‘

wl g
oW

™)
-]

WO W W P WOV W=l
&




.

. Aceldents Tn Which Al Oc

cupants Sustained Fatal Injuries (continued)

f . . - m~ B

Afr

e

. Date :'"Ca.rrger _Adreraft J _ : Remarks

e as
O spz/es CEl
osie . me
Y-V S

DC-3

C-h6 271  Bit mountsin and burned.
DC-k . B ‘Loss of control due to ice

. aceretion. o
. Crashed spd burned during
leanding espproach.
Flight crew shot hy passenger
in flight.
Crashed sn¢ burned after takeof?f.:

FPIFTY-0NE ACCTDENTS




. GROUP II

Accidents In Which Some Occupents Swwived
" _¥hile Others Susteined Fatal Injuries

AFPPENDIX C

9....‘_‘.“‘““
. Ay Crew Pears.
Date  Carrier Jurcrai‘t. Total ?"—'ﬁﬁf‘s 'F"'SLM/H' Renarks
A. PIRE ¥ FLIGHT ITT 6 h 13 33 8 113 POUR ACCIDENTS
3fes/s8 @ D¢ 2% 0 3 2 T 3 Inflight engine fire. Crashed
L : ‘ . during emergency landing.
10/26/59 PAL -3 - . .12 11 1 1 15 Inflight engine fire. Crashed
e : S : . ©, . during emergency landing.
T/14/60 WWA e~ 88 0 0 7 1 0 50 Ianflight engine fire. Aircraft
L v Lo ‘ ' ' : successfully ditched.
. gfe3f6e FTMX L-10%H - 76 5 0 3 23 0 k5 Intlight engine fire. Ditchlug
E i e ewouoowLesto oo Tt .07 procedures poorly eyecuted.
B, FIREAT IMPACT . 984 U923 28400158 326  TWENTY-FOUR ACCIDENTS
T11/55 BF dv-3ho - k3 21 0 20 11 9 EHt signboard on landing approech.
. Crashed and bwrned. .
9/8/55 cm-ey ‘ : : :
’ DC-3. . 33 2 1 0 ¢ 1 29 Hit power line during approach for
) Transpt - . . emergency landing.
- 11/17/55 Peninsa- - - - . :
g lar AlrDC-4 - -k 1 0 2T 0 43 Pover stalled after takeoff dus to
Transpt . ‘ engine overepeed.
u/1/56 CTWA - M-hO4 36 1 2 22 5 7 Btruck ground after takeoff. Wind.
S i - - miiling propeller.
8/19/56 Ax PA2S 3 10 0 1 1 O Stalled on spproach to landing on
. leke
2/1/5T =EA DC-6A WL ¢ 3 3 20 25 50 Crashed after tekeoff in instiue
- ment weather.
S/13/57 USOA  DC-b 3 21 ¢ 0 ¢ O Creshed on ice cap in instrument
weatlar.
6/22/51 wE UC-6LAS 4 1 0 0 ©0..2 1 Stelled and crashed in narrow
' canyon.
9/15/57 REA nc-3 24 2 1 0 10 13 0O Btruck trees during instrument
i upproach.
10/19/5T BY Bell 478 3 © 1 0 1 1 O Rotor blade struck flagpole snd
‘ erashed.
6/k/s8 cAP  DC-3 3 12 0 0 0 O Struck trees during single engine

climbout. Training.




2/1/59 General
“Adrvays

| 11/30/62 BAL - ope.T

11236k THA B-TOT

APPENDIX C

GROUP IX (continued)

cc

Date Carrier &1rcre.tt: Total F Eﬁ Zf Remarks

8/15/58 WEA cv-2h0 3% 30 0 22 9 0 8truck ground short of runvey
. . during instrument spprosch.

Fuel dapletion short of airport.
Iedng conditions.
Slid dobrr. embankment from slick

ne-3
sf12/s9 car L-Okg
12/1/59 AL | M202
- 9/19/60 Worla nc-sn
m/ag/eomn 046

o_‘ crnahed 1nto mountain during }
" landing approach. -
k EHit mountain short:ly Atter takeoff.

Iolt control dw.-ins takaoff and
crashed. .
Thrust reversal tailura on land-
~ing. Eit ruway comstruction.
Crashed ghort of runvey. Iack’
of crew coordination. .
Struck ground short of runway dur-
ing instrument a.pprouh
Strck ground dm-:l.ng an stt.uwtad
go-arcund.
Struck ground short! cr Tunvey
during instrument spprosch.
Imsorcontrolontmmmt
severe thunderstorm. . .
Struck construction: equipment -
- during sborted takepff.

rial
/15/62 FILX - :.-10&93

2/3/63 SLIX 1.-10&911'
7/2/63 WB  M-hok

M H B M O O O © M O W B
E 8 w B oc o B B O H P W

0
2
0
0
1
T X
o'
6
)
0
0
%

L T T T N N TR - A IR R

WW -

161 55 27 b1 433 166, 439 TMENTY-EIGHT ACCITRNES

[
i

WTE: Fo accidents occurréd on the ground.




LY
' GROUP ITI1
; Accidents In Which AlLX Occupants Survived ‘
e But Some Received Serious Injury
/ - Occupants
¥ ALy Crew Esgrs.
Date Carriexr Aircraft Total § M 3 M/R Remarks
A. FIRE IN FLIGIT - ™ 112 1 6 10 ACCIDENTS
11/1k/55 AL M-202 3 1 2 0 O Inflight engine fire. Gear collapse
' : : on lending.
"Bfe5/58 TMA . L-169A T 0 10 1 60 Inflight engine fire and loss of
‘ e - propeller.
n ) B FIRE AT IMPACT 29 13 2k 26 186 TWELVE ACCIDENTS
. 11/30/56 W 5-55 2 2 0 0 O Hard landing followed by fire
. © - during demonstration. .
3/10/57 EAL K-hok 3 o0 3 1 30 Hard landing caused wing separs-
: ’ tion and fire.
/ 4/30/57 PanAm DpC-TC 6 2 4 0 O Gear retraction before becoming
R sirborne. Rosed over.
L 1/6/5T Asa C-U6a 2 2 0 0 O Engine failure. Remaining engine
R inadequate to reach airport.
2/13/58 WAL ov-240 22 0 3 5 13 Wing leading edge separated in
. flight. Crash landed.
8/28/58 WWA PC-68 62 1 3 18 L0 Hit eirport boundery fence on take-
. off. Crashed.
. 10/15/59 USOA poeshie 2 2 o 0 O Loat engine power. Hit trees vhen
- ditehing in lake.
8/3/61 EAL L-10%9C 3 1 2 0 O Gear collapsed during texi for
takeoff.
3/5/62 ~VE BE-D-18 3 0 1 1 1 it ground. short of runwey during
snowetorm.
12/21/62 FAL cv-340 k2 1. 2 0 35 Struck ground short of runvay.
Severe impact.
2/16/63 2AMX C-UéF 2 2 0 0 0 Engine overspeed during takeoff.
. lost control. Crashed.
i 5/e8/63 Stendara L-10496  TO O 6 1 63 Landed short of runway dus to engine
reversal. )
v ’
) TOTAL GROUP IIX 323 1 36 o1 246 FOUTEEN ACCIDENTS
"" NOTE: Ko accidents occurred on the ground.

T
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e




APPENDIX c'

- 52 -

- . GROUP 1V

£

Accidents In ¥hich All Occupants Received Either Minor Or No Injhwories

R Air Type Occupants
Date Carrier Alreraft Total Crew Pegrs. Remarks
A. FIRE IN FLIGHT k99 & k30 EIHTEZN ACCIDENTS
L/ehfs5s - Cepito) DC-b 6 b 60 In?light engine firve extinguished
. L Adrvay L prior to emsrgency landing.
30/50/55 EAL DC-T . 39 5 34 Inflight engine overspeed and
» n. o o vy fire. Orderly evacwation. .
, 3/18/56 Westair C-U6 2 2 . 0 Inflight engine fire. Extinguished
. : ~ Transport - - prior to emergency landing.
S oqfasfsé - caP . v-T00D "1 4 10 Inflight engine firve. Extinguished
S ‘ R - <t o o, prior to emerguncy landing. - .
L 6fBf5T BAL, DC-78 TT 5 - T2 Inflight engine overppeed and
: ’ o : S fire. Extinguished on ground.
8/3/5T WA . I-ThOA % .6 10 Inflight engine fire. Extinguish-
SR L e o .. .. ed prior to emergency landing. -
. Bfaafst AA DC-6A 3 3 0 Propeller separstion on takeoff.
T s . ¢ - Cub hydraulic lines end slectri-
_ - = - . el wiring.
8/30/57 NEA c-k6 36 3 33 XIoflight engine fire. Extingnished
Co . : by ground firefighting equipment.
12/20/5T . RDIX c-h6R 2 2 0 Ioflight engine fire. Extingulsheu
: E . by grouné firefighting equipment.
4/12/58 DAL DC.T 3 0 Inflight engine fire. Extinguished
RS C ) : R " by ground firefighting equipment
9/3/58 BNF DC-TC 35 5 30 Inflight engine failures and fire.
‘ . ‘ Extinguished oo ground.
9/21/58 UAL DC-7 63 5 S8 Inflight engine fire. Extingulsh-
' T ed prior to landing.
117/59 EAL L-1049G 1T s 12 Inflight engine fire. Extinguish-
: : ed on .
8/6/59 California IC-h - mn ok 67 Inflight engine fire. Extinguish~
Hawailan ed on . .
n/Aik/so  EAL 1-188 8. 5 33 Inflight electrical fire. Safe
- : landing and evacusation. -
9/6/60 0ZA C-3 1k 3 11 Inflight engine fire. Extinguishe
: o ed on ground.
10/10/6%  cCapitol C-if 2 2 O Engine fire after takecf!.
Alrvays . Extinguished on ground.
11/19/64 Argosy 3 3 Fire in stabilizer dues to heater

. walfunetion.




GROUP IV (continued)

_ Date Ca:g'rier Alrcraft Total Crew EEI 2rg.  Hemarks

"B. FIRE AT IMPACTY o9 1h2 807 = THIRTY-FOUR ACCIDENTS

[")
O .

1/10/55 maL
1/22/55  Resort
Ynfss &
 W/2ufs6  capttol
s

‘ :177157 s
3/26/5T | Capttol
h/18/57  cap
6/28/57  EAL
8/29/5T WA

- 8/3/5T W

CA/ikfsT AL
'3/1/58 -
3/17/58  Ea
8/6/58  “Westair-
11/10/58 sB

TCcA

1/15/59  EAL
£/20/59 Pantm
3/15/59
- 4/10/59  Paninm

Crashed on takeoff. Fuel tank
ruptured and ailrcraft burned.
Hit trees on IS approach.
Strick ground and burned.

Lost contrel on takeoff ard -
" hit parked airplene.

Right gear collspsed on landing
-rell. .

- Bounced off runvay after Lexd ..
Hit approach lights on landing.
Wheels up landing due to loss
_of electrical pover.
- Hit dike on landing, collapsing
‘geer. 85114 to stop.

Prop blede failure on tekeoff
tore off engine. Aborted.
Engine fire on go-arcund after
hitting ewbankment.

Roge ateering malfunction.

-Bit parked aircraft. Burned.
Turned off wet runwey and struck
ditch. : '
Hard landing dislodged engine,
starting emsll fire.
- Hard landing tore engine from
-aireraft.

Premature gear retraction on -
takeoff. Engine caught fire.
Hit gravel pile on landing. Gear
c¢ollupoed on rollout.

Tanded gear up.  Engine fire
developed.

Prop reversal on takeoff. Hit
parked aircraft on ramp.-
Wkeels landing. Started
fire in engine.

Hard landing caused structural
damage and fire.

Hit Tower on epproach. Slid
into railroad yard and burned.
Hit embankment on approach and
burned.

>
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APPENDIX C

Y VSN

'B. FIRE AT neacr (continusa)
; Alr— Type " Occupants
_Date JCarrier Aireraft Totlr_(%'ﬁs . Remarks
M e,
5/9/60 THA B-TOT 109 9 100 Inedvertent gear up landing,
o . : . 811d to stop. ]
ofikf6o  an - 1-188 76 70 Hit aike on approach. HNosed
T . : ‘over, caught five
T/9/60 - . BeTOT 52 8 Iy Hose’sea.r collapsed on bard
s T . - s -+ .~ .. landing. PFriction snd elec-
9/16/61  Penin - pc-8 133 9 12k Gear fafilure a landing due .
- R . o to femlty thrust reverser.
. 9/26/61 - overseas DC-T % 5 - 0 Hit esbaniment on lazding Aue
. " Eationmd @ . S : © t0 hydrewiic failura.
L ferfee PapAm  B-707 0 - 83 - 10 43 Gear collapsed during hard
L T/8/6 " CAL R i 16 3 . 13 'Premature gesr retrection on
S T el e oo el e tekeoff cansed Props to hit
SN . L S U runvmy. Grash followed,
CThfeés . oaa  BT20 A @27 5-01:grmmonummea
T16/6% - malL © U DC=TB "T6 5 . 7L Lended short of runwey, hit
T MR ... . concrete pad. Sheared L.G.
. 8f26f6h maa B=707 138 8 130 Undershot landing. Collapsed
’ o o gear ant slid to staop. L
- 9fe2/6h CBA  Dpc-3 2 2 0. Lost control on takeoff and C
' IS ’ ' nosed over, ‘ oo RN &
N/20/64  zamx T c.k6 2 2 . 0 Lost powver after takeoff and
e A : " bellied in.
C. FIRE ON GROUND %0 k2 18 zmEr Accmmes
5/29/55 WA I-Tho 28 10 18 Fire in right main gear prior L
- to takeoft. Occupants evacuated. i
6/21/56 A8 Pilgrim 3 3 0 Fire in nacelle during engine k-
. start. I
7/28/sT WA B-3TT 5 16 Hydraulic fire in wheel well
‘ . T . prior to tekeoff. &
12/22/57T Panam  B-377 N o0 3 EBydreulic fire in vheel well é
o : . taxiing to remp.
8/27/58 PAC K-202 2 3 18 Electrical fire in belly when £
. : battory cart was disconnected. =




C. FIRS

I GROUND (eontinued)

AFPENDIX C

Air Ocoupants
Date Cerrier _ Aircraft Total Crew Psgrs. Rewarks

6/21/59 PanAm DC-6A 8 é 2 Avorted takeoff when engine
separated and airersft buirne?.

1n/1/62 PI F-27 36 3 33 Electrical short caused gear

: to collapse afier encine
staxt. ’
PaziAm DC-35 & 2 0 Puel vent leek torched and

1/5/64

exploded ‘on engine start.

1355 SIXTY ACCITENTS )

M
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