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1.0 INTRODllCTION

1.1 Purpose

The purpose of this report is to describe the data base for the estimation of
fixed wing aircraft impact probability at nuclear power plant sites in the
vicinity of airports, and to provide a single, compact source of information
to assist in reviews of fixed wing aircraft hazands. This data does not cover

the hazards from all types of air carrier operations (i.e., helicopter,
dirigible, etc.) It is to be expected that data contained in this report
eventually will become outdated, and necessitate future recompilation.

1.2 Background

10 CFR Part 50 (Appendix A, General Design Criteria 3 and 4) and Part 100
(land use characteristics) set foith design and siting considerations for
nuclear power plants. In interpreting these regulations in specific licensing
cases, the NRC staff examines applications for licenses for compliance to
criteria according to the established procedures contained in the Standard
Review Plan (NUREG-75/087), and, where those procedures demanstrate compliance

to the criteria, recommends that a license be issued.

In Section 3.5.1.6 of the Standard Review Plan, NUREG-75/087, the acceptance

criteria are that either the facility is designed to safely survive aircraft
impact and associated fire effects without initiating an accident having
potential consequences in excess of 10 CFR Part 100 guidelines or that air-
craft hazards not designed against have an expected frequency of occurrence
less than the criteria of Standard Review Plan, Section 2.2.3. These latter

criteria interpret the provisions of 10 CFR Parts 50 and 100 which require
design aaainst all hazards which are " credible" and which have potential
consequences in excess of 10 CFR Part 100 guidelines. The criteria of Section
2.2.3 are that a " realistic" estimate of probability of occurrence not exceed

-

approximately 10 7 in any year, or, if uncertainties of estimation are
inherently large due to the unprecedented nature of the event, that a "conser-

~

vative" estimate of the same quantity not exceed approximately 10 6 in any
year.

g7( 7Qg
.! L- *
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_ In practice, the staff has generally interpreted " realistic" as the use of
actual accident rates, and " conservative" as the use of derived or selected
judgmental factors in a computation which is likely to significantly over-

,

estimate the likelihood of the event being considered. iEAN

In recent licensing hearings, the reliability of factors involved in esti-
_ mating aircraft impact likelihoods, in particular, crash densities, have been.

-

matters of concern. The accumulation, display, and interpretation of large
numbers of accident records is a difficult task in the context of an adminis-
trative adjudicatory proceeding. During the past decade, the staff has, on

_ several occasions, examined the records of various aspects of U.S. aviation
for use in specific reviews and presented the results as evidence. Excerpts
of these other data and methods of interpretation will be forthcoming as aK

separate rer, ort.

6- 1.3 Definitions of Terms
! Since the 1950's, the responsibility for maintaining records of use in esti_

mating air crash impact probability has at various times rested with the Civil_
-

Aeronautics Administration, the Federal Aviation Agency, the Federal Aviation
Administration (FAA), the Civil Aeronautics Board (CAB), and the Nationai

--

Transportation Safety Board (NTSB). At present, only the last three of these
__ organizations exist.

?

Definitions and classifications of aviation uses have changed greatly over the
-

past 25 years, particularly at the time of the adoption of the Federal Avia-
tion Regulations (FAR) in 1958. For the most part aviation terms will be used
as defined in the Glossary of the FAA Statistical Handbook of Aviation.

1.4
._

Categorization of U.S. Aviation Hazards

Aircraft have been broadly characterized as being air carrier, general avia-
tion, or military; each of these three categories being further divided and

[ discussed in greater detail in its appropriate section of this report.
Hazards from each category to a specific site are characterized by that site's

_

-

-

M e i f\, . , <
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proximity to an -" rodrome or airport, or its location underneath airspace
either used fo: a specific purpose or resulting from randoa overflight.

A phrase which apoears in the Standard Review Plan and frequently occurs in
licensing hearing testimonies refers to a specific site as being "in the
vicinity" of airports, etc. As used by the staff, this phrase has generally
been taken to mean within 5 miles (8 km) when applied to airports. This

specific distance appears in both civilian and military aviation usages. At
small airports possessing a control tower, that control tower is, in the FAR,
given authority over traffic control up to a specified altitude and out to a
lateral distance of 5 statute miles. The maximum width of military low level
training routes is 4 nautical miles on each side of centerline, a distance
very nearly equal to 5 statute miles. This is also the usual lateral separa-
tion distance applied to traffic within the Federal Airway system. Large

airports, or hubs served by two or more airports, however, may have Terminal
Control Areas (TCA) extending much farther, and in such cases holding pat-
terns, approach, and departure flight paths should be considered as air
corridors.

2.0 AIR CARRIER ACCIDENTS IN THE VICINITY OF AIRPORTS
2.1 Definition of Air Carriers
The term " air carrier" has been used to describe a variety of commercial
aviation over the period from 1956 to date. Prior to 1958, for example,
certification was not required for all types of commercial air transportation,
and the definitions f various types of air transportation for compensation or
hire have changed several times since then. For purposes of deriving accident
rates, the staff has considered "c.ir carrier" to be divided into " scheduled,"
meaning operations by Certified Route Air Larrier s (CRAC) on scheduled ioutes,
but excluding local commuter airline operations by small aircraft, and "non-
scheduled," which is taken to include not only non-scheduler operations by
CRAC, but all operations by Supplemental Airlines, Air Travel Clubs, Commer-
cial Operators of Large Aircraft, and military transportation services either
by charter to the Department of Defense or by passenger or cargo aircraf t of
the Military Airlift Command.

.
30l6

. ... - _ _ - - -
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2.2 Accident Data, 1956 through 1977
An exhaustive stepwise process was used to compile data which the staff coula
use to evaluate the probability of a damaging fixed wing air carrier crash for
plant sites located in the vicinity of airports. All the air carrier accident

resumes prepared by the Civil Aeronautics Board (CAB) and the National Trans-
portation Safety Board (NTSB) for the period 1956-1977 were collected and
reviewed. These data include all accidents worldwide and totalled 1514
accidents.

In order to determine the potential hazard to a nuclear power plant, only
those accidents that involved the destruction of the aircraft or a fatality of
one or more of the aircraft occupants were chosen as being severe and appli-
cable to the staff data set. This reduced the available accidents to the 268
accidents summarized in Table 2-1 of this report.

A further qualifier on the data was that the staff was only interested in the
potential hazard of an aircraft crash at a location in the contiguous U.S.
The staff concluded from examination of many accident reports that all acci-
dents that occurred outside the contiguous United States were not applicable
because of the variations in airport operations, flying conditions, and flight
control assistance. Using this criterion the 268 accidents of Table 2-1 were
reexa.cined and found to include 197 accidents that occurred in the contiguous
U.S. The next division was to separate inflight accidents and those accidents
in which the aircraft crashed within 5 miles of the airport from which they
had departed or at which they were to have landed. These latter 97 accidents
are summarized in Table 2-2 along with the range and bearing of the crash
location relative to the end of the runway and the runway extended centerline.
Table 2-2 has been broken down into Tables 2-3A, 2-3B, 2-3C and 2-3D which
show, in tabular form, takeoff and landing accidents for scheduled and non-
scheduled operations. This information has been plotted in figures 2-2, 2-3,
2-4, and 2-5 which graphically depict this breakdown. Table 2-3E which lists
pertinent accident information about the accidents listed in Table 2-2 is also
provided for future reference.

7OO,
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*: After establishing a preliminary data set of 97 accidents from the accident ( ,- -
.

report resumes, the staff contacted the file personnel at the NTSB and I.'.
. ?_ _

' .! requested all the available accident crash files from their archives con- ^ ' ..

..

_

cerning the off-runway accidents listed in Table 2-2. At that time the staff ,

- - was informed that crash data are held in the arcnives for only 17 years. |

Of the 33 files received, most provided specific location information on [
,

,

distance and bearing including an identification of whether such bearing was s
,

j to the right or to the left of the runway extended centerline. Table 2-4 ' -

lists the " confirmed" accidents and provides additional information concerning
.,

the weight of the plane and air speed at the time of impact. .'| ,
4

--.8

Further inspection of the data contained on Tabli 2-2 shows that a large 'h.

number of the commercial aircraft crashes occurrea on the runway. These '- '

'

', accidents are listed as having a location of range (R) = 0. Since these
'e

accidents would not contribute to the calculation of crash likelihood at a 1-
,

J location away from an airport, these accidents were not included in the
'

' relevant accident data set. This additional criterion further reduced the

[japplicable data set to the final number of 55 accidents. These accident

locations are plotted on Fig. 2-6 for takeoff accidents and Fig. 2-7 for '-

..

.,. .
landing accidents. Since some of the accident locations could not be deter-

. -

mined as being left or right of the runway extended centerline (particularly...
,

those accidents for which we had resumes only), the range and beat ing infor- i:

' !. mation of Table 2-2 has been plotted in Fig. 2-1 which displays all crashes in

7y a single 90 degree quadrant (looking away from the end of the runway).
,

'-

. .\~ (
~~ ~

When the ability of a facility to withstand the impact of a plane crash is a j'
."

. .

? consideration, the crash rate for different sizes of aircraft must be deter-

mined. Table 2-5 lists only those aircraft crashes from Table 2-2 in which ;*
.

' the aircraft weighted more than 200,000 pounds and Table 2-6 lists typical

.-. V.S. manufactured passenger aircraft weighing over 200,000 pounds. >
m.
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2.3 Accuracy of Crash Locations

The staff attempted to arrive at an estimate of the accuracy of the location
information contained in the accident resumes so that a judgment could be
reached about the overall accuracy of the data. To do this a comparison was
made between the range and bearing information obtained from the detailed
crash files and the range and bearing information obtained from the accident
resumes for the same crashes. With only one or two exceptions the variations
between the " confirmed" values and the accident resume values were relatively
small. From this evaluation, the staff concludes that the range information
of Table 2-2 is generally accurate to within a half-mile and that the bearing
(angular information from end of runway) information is generally accurate to
within 5

2.4 Definition of Operations
The FAR and FAA documents use the term " operations" in several contexts, and
the FAA glossary defines " phase of operation" and " type of operation." The
term "airoort operation" is defined by the FAA glossary as any of several acts
of traffic control by an airport control tower. For convenience, the term
" aircraft operation," or simply " operation," will be used to mean any landings
or takeoffs, whether full stop or touch-and go, i.e., each individual movement
by an aircraft that results in a single overflight of the airport vicinity.

Crash rates usually are expressed as crashes per exposure unit, i.e., per
aircraf t-mile, aircraf t-hour, or per departure. For present purposes, the
exposure unit will be taken as "per operation," this being further divided
into per landing and per takeoff, since the hazard to be measured by the rate
is that of impact at a particular site, rather than the hazard to the aircraft
and its occupants.

2.5 Air Carrier Operations
The staff developed the association between the rcmber of takeoffs and
landings and the number of accidents listed in Tab'e 2-2. This information is
contained in Table 2-7 and is listed for scheduled, non-scheduled and total

, >i4
,l [ ]j'k

,

-
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air carrier traffic in the contiguous U.S. For each row in the table, five

items of information are supplied, these are: tFe millions of takeoffs and

landings associated with that traffic, the numbers of landing and takeoff

accidents contained in Table 2-2 and ratios of the numbers of each type of

accident to the numbers of times that particular operation was performed.
Assumptions needed in preparing this table are explained in the footnotes, and
at the end of this table are summary totals and subtotals for use in iden+.i-
fying trends in time.

2.6 Military Air Transport

Table 2-8 lists the recent accident experience and traffic by military air-

craft similar to types flown by civilian air carriers. As can be seen by

comparing Tables 2-8 and 2-7, the military, when operating as an air carrier,
has accident rates approximately the same as those of civilian non-scheduled
air cairier service.

/ 4 l
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- Table 2-1

j U.S. Air Carrier Accidents in Which Aircraft Was Destroyed
: and/or an Occupant Fatality Occurred Worldwide
i

j 1956 Scheduled /
j Date & Hour Location Phase Aircraft Damage Injury Non-Scheduled Comments
'l
; i/2 Alaska T Cessaa-170B D 0 SP Skis caught in fresh snow
i 2/17 1458 Owensboro, KY L H-404 D 0 SP Stalledj 4/1 1920 Pittsburg h, PA T H-404 0 F SP Fire in engine
: 4/2 0810 Seattle, WA T B-377 D F SP Ditched in Sound
d 4/9 Skelak, AK I Aero Commander D F SP Mountain; 6/13 1807 Shelby, NC I DC-3 M F SP Passenger fell out

6/30 1031 Grand Canyon, AZ I L-1049 D F SP Midair'
"

6/30 1031 Grand Canyon, AZ I DC-7 D F SP Midair
7/2 Alaska I DH-2A D F SP Emergency Landing ce

>

; 10/2 1825 Ncme, AK I Stinson AT-19 D 0 SP Lost in snow under VFR
- 10/16 0615 Pacific Ocean I B-377 D 0 SP Ditched in sea
2 11/1' 1504 Las Vegar, NV L M-404 D 0 SP Wheels upj 12/12 Panama I C-46F D 0 NS Ditched in Sea
f 12/6 Califo rnia I C-46A D 0 NS Lost in fog under VFR

1957

; 1/6 0001 Tulsa. OK L CV-240 S F SP Approach 3 miles short
1/19 1910 idlewild, NY T DC-3 D F Unauthorized Mechanic took plane -1

: runway stall
! 2/1 1802 Rikers Island, NY T DC-6 D F SP Pilot disoriented in fog

3/2 1719 Blyn, WA I DC-4 D F SP
3/10 1138 Louisville, KY L M-404 D SP Hard landing, full flap
5/13 2330 Narsassuak, Greenland I DC-4 0 F Mil /C White out, Mountain'

6/22 0750 Clarksburg , MD NA DC-3 D F Training Stall during fly-by
T 6/28 2330 Miami, FL Taxiing DC-7 D F Check-out

~ 7/25 0337 Daggett, CA I CV-240 S F SP
9/15 2C46 New Bedford, MA L DC-3 D F SP Off ILS approach in fog
11/6 1135 Guatamala L C-46A D F SC Aborted emergency landing -.

children playing in fieldc] 11/9 Pacific Ocean I B-377 0 F SPc

-
- - - - - - ..
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Table 2-1 (continued)

1957 Scheduled /
Date & Hour Location Phase Aircraft Damage Injury Non-Scheduled Comments

3/2 1720 Alaska I DC-4 D F SP

3/22 1115 Alaska I PA-22A D F SP

6/19 1500 Canada I Cessna-180 D 0 Search & Rescue
6/22 1400 Alaska I Norseman D F NS

9/14 0930 Alaska T Cessna-180 D 0 NS

1958

1/15 1600 Tenakee, AK I Vega D F SP Ran out of fuel
2/13 1344 Palm Springs, CA T CV-240 D 0 SP Forced landing in desert
3/25 0006 Miami, FL T DC-7 D F SP Forced landing in swampy marsh
4/6 2319 Freeland, MI L V-700 D F SP fpproach
4/21 0830 Las Vegas, NV I DC-7 D F SP Midair o

5/20 1029 Brunswick, MD I Viscount D F SP Midair
5/31 1320 Alaska I C-46 D F NS Cargo shift in flight

6/4 1358 Martinsburg, WV L DC-3 D F Training Hit tree on long takeoff

8/15 2234 Nantucket, MA 1 CV-240 D F SP 1450 ft. about 600 ft. to left
8/20 1525 Eldred Rock, AK I G-21 D F SP

8/28 0329 Minneapolis, MN T DC-6 D 0 SP Hit fence at runway

9/9 Atsugi, Japan I L-1049 D F CTR/C Mountain, 15 miles out
9/19 0950 Alaska I Cessna-180 D F NS Cabin heaters - L i poisoning
11/10 1101 New York, NY T L-1049 D 0 Training Taxi collision
11/16 0615 Colorado I C-46 D F Mil /CTR Hit mountain

1959

1/20 1054 Alaska I BE-18 D F NS

2/1 2345 Kerrville, TX L DC-3 D F Mil /CTR/P Ran out of fuel
Auto r lot errori

2/3 2356 New York, NY L L-188 D F SPnja 2/20 0756 San Francisco, CA L DC-7 0 0 NS Hard bnding
s

}

O
sj
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- Table 2-1 (continued)
i

i 1959 Scheduled /
_- Date & Hour Location Phase Aircraft D:..aoe Inju ry Non-Scheduled Comments

3/15 0053 Chicago, IL L CV-240 0 0 SC Hit tower
"

7 3/30 2346 Alma, GA I C-46 0 F SC Fire
1 4/10 1522 Juneau, AK L B-377 0 0 SP
] 5/12 1529 Charleston, WV L L-1049 0 F SP On runway

5/12 4 13 Chase, MD I V-745 D F SP Thunders torm
6/16 0027 Ireland T DC-6 D 0 SC Takeoff abort'

-

6/21 1330 Alaska I PA-14 D 0
; 6/26 1632 Milan, Italy I L-1049 D F SP Disintegration (storm)
3 7/3 1525 Alaske I Cessna-180 D F Cabin heaters, C0 poisoning
! 8/15 1641 Calverton, NY L B-707 0 F Training 2-engine simulated landing

9/2 1716 Abilene, TX L C-46 0 F Mil /CTR/C
; 9/12 2105 Honduras I DC-4 D F SC __

j 9/24 1615 Great Sitkin Is., AK I C-54 D F SP
-

9/29 2309 Bu f falo , TX I L-188 D F S. Inflight disintegrationi 10/15 2105 Jacksonville, FL I C-54 D F Mil /CTR/C Forced landing in lake
i 10/26 2018 Santa Maria, AC T DC-3 S F SP Fire, emergency landing

10/30 2040 Charlottesville, VA I DC-3 D F SP Mountain'

- 11/16 0144 Louisiana I DC-7B D F SP
: 11/24 0535 Chicago, IL L L-1049 D F SC lakeoff returned, hit house
-

near tower
12/1 0047 Williamsport, PA L M-202 D F SP Mountain

:

] 1960

1/16 Bolivia, NC I DC_6 D F Bomb
1/19 2219 Charles City, VA I Viscount D E SP Icingr

3/17 1525 Cannelton, IN I L-188 D F SP Flutter
3/29 1333 Cape Pole, AK L G-21 D 0 SP
5/23 1152 Atlanta, GA T CV-880 D F Training Takeoff rotation
6/3 Alaski I G-44 D

v4 6/14 0447 Mt. Gilbert, AK I L-749 D F SP Menntain
C3 7/14 0430 Manila, DI I DC-7 D F SP Ditched in oceanCT' 7/22 1430 Houston, TX Taxiing DC-3 S F SP

- - _ _ _ _ _ _ _ . _ _ _ _ _ _ _
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Table 2-1 (continued)

1960 Scheduled /
Date & Hour Location Phase Aircraft Damace Injury Non-Scheduled Co nents

8/10 1410 Northeast Cape, AK I Beech C-13 0 0 SP

9/14 0800 New York, NY l L-188 P 0 SP T/D
9/15 2215 Nome, AK L L-10 D F SN/P
9/19 0602 Guam T DC-6 D F Mil /CTR/P
10/4 1740 Boston, MA T L-188 D F SP Bird strike
10/15 1103 Plain City, UT I C-46 D F Mil /CTR/P Laoding approach, wing fell off
10/28 1139 Missoula, MT I DC-4 D F SP

10/29 2202 Toledo, OH T C-46 D F CTR/P Overweight takeoff
12/16 1033 Staten Island, NY I L-1049 D F SP Midair
12/16 1033 Staten Island, NY I DC-8 D F SP Midair
12/18 1454 Northeast Cape, AK T Beech C-18 D 0 Mil /CTR/P Takeoff stall

1961 2

1/27 1509 Ka ty , TX I C-46 D F Mil /CTR/C Fire
1/28 1225 Montauk, Pt., NY I B-707 D F Training -----

3/31 1430 Crown Mt., AK I G-44 0 0 NS/C -- --

7/11 1156 Denver, C0 L DC-8 D F SP -----

7/21 0211 S hemya , AK L DC-6 D F Mil /CFT/C Lights en Runway Out 200
Feet short

8/3 2245 New York, NY Taxiing L-1049 D 0 SC -----

9/1 0200 Chicago, IL I L-1049 D F SP Takeoff Climb (5 miles)
9/10 0252 Shannon, Ireland T DC-6 D F NS/P 1.5 Minutes Out Into River
9/17 0857 Chicago, IL T L-188 D F SP Takeoff to climb (2 miles)
10/8 1645 Avalon, CA T G-21 0 0 SF Amphibian -----
11/8 2124 Richmond, VA L L-1049 D F Mil /CTR/P -----

12/8 1058 Nome, AK I Cessna 180 D F SP -----
s

12/24 1050 Old Haroor, AK T G-21 D F SP -----

1962_y

ZD
43 3/1 1009 Jamaica Bay, NY T B-707 D F SP Climb Out - 3 mile SW

3/5 1731 tbses Pt. , AK L Becch D-18 D 0 SP Flew Into Terrain -

Phk0at0 ot
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Table 2-1 (continued)

: 1962 Scheduled /
l Date & Hour Lccotion Phase Aircraft Damaae Injury Non-Scheduled Comments

- 3/15 0114 Adak, AK L L-1049 D F fiil/CTR/C Landed on Rocks - Short of
Runway

: 3/15 Unknown Btwn Guam & Philippines I L-1049 D F Mil /CTR/P Missing
i 4/18 1622 Dallas, TX T DC-3 D F Test Takeoff stall
e 5/22 2120 Unionville, MO I B-707 D F SP Bomb

- 7/8 0705 Amarillo, TX T Yiscount 812 D 0 SP Forced Landing 6930 feet
' out 21 R

8/22 0740 Wilnington, NC L M-404 D 0 Training -----

! 9/23 2200 N. Atlantic Ocean I L-1049 D F Mil /CTR/P -----

10/19 2050 Windsor Locks, CT I CV-440 H F SP Door Opened in Flight -
Stewardess Fell Out

; 10/22 1052 Sitka Sound, AK I DC-7 0 0 Mil /CTR/P Ditched in Sea
11/23 1224 Ellicott City, MD I Viscount D F SP Birds in Flignt _.,

_

11/30 2145 New York, NY L DC-7 D F SP Crash on Ruriway N

'

12/14 2212 Hollywood, CA L L-1049 0 F SC Pilot Heart Attack
12/21 2030 Grand Island, NEB L CV-340 D 0 SP Fog - 4061 Feet Short

1963

1/13 0233 Peophis, TN Taxiing DC-7 5 F Fe rry
- 1/14 2328 Barter Island, AK L Beech AT-11 D F NS/P

1/17 1553 S?lt Lake City, UT I F-27 D F Training Crashed in lake
1/29 2244 Kansas City, f0 L Viscount 812 D F SP Near runway:

2/3 1207 San Francisco, CA L L-1049 D F SC Struck lights
2/12 1350 Miami, FL I B-720 D F SP Breakup in flight-

: 2/16 1826 Puyallup, WA L C-46 D 0 Mil /CTR/C
5/17 1900 Baird Bay, AK T Beech C-18 D 0 NS/P%

- 5/28 1746 Manhattan, KS L L-1049 0 0 Mil /CTR/P
'' 6/3 1816 Pacific Ocean, nr AK I DC-7 D F fiil/CTR/P-

v.
_-

% *

- --
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Table 2-1 (continued)

1963 Scheduled /
Date & Hour Location Phase Aircraft Damage Injury Non-Scheduled Comments

7/2 1649 Rochester, NY T M-404 D F SP Takeof f in storm
7/23 1035 Seldovia, AK L G-44 D 0 SP Overshot runway
8/14 1500 Great Falls, MT I C-46 S E Mil /CTR/C
8/24 2358 Calgary, Canada Unknown F-2 7 D F Unknown
11/29 1110 Morgantown, WV L DC-3 D F Ferry
12/7 1930 Nederland, C0 I C-46 D F Mil /CTR/C
12/8 2059 Elkton, MD I B-707 D F SP

1964

2/25 0205 New Orleans, LA I DC-8 D F SP Turbulence - Fell in Lake
Ponchartrain

3/10 0822 Boston, MA L DC-4 D F SC
3/12 2050 Miles Ci ty, FT L DC-3C D F SP 1 1/2 miles inbound g;
4/17 1514 Elim, AK I Cessna 185 D F SP

5/7 .0649 San Ramon, CA I F-27 D F SP Capt. & Ist Off. shot
by passenger

7/8 1210 Knoxville, TN I Caravelle N F SP Turbulence
7/9 1015 Parrotsville, TN I Viscount-745 0 F SP Inflight fire
10/2 1630 Chichagof I., Alaska L CV-285 0 F NS/CTR/C
11/15 2025 Las Vegas, NV I F-27A D F SP 9.7 niles out
11/20 0611 Detroit, MI T C-46 D 0 NS/CTR/C 2050 ft. past runway
11/23 1425 Rome, Italy T B-707 D F SP
12/24 0031 San Francisco, CA T L-1049H D F SC Climb 4.3 miles S.W.
12/30 0214 Detroit, MI L C-46A D F NS/CTR/C 2.2 miles short of runway

1965
.

2/8 1826 Jones Beach, NY I DC-78 D F SP Climb to cruise
4/16 0445 Las Vegas, NV T F-27A D 0 Training

__

M
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Table 2-1 (continued)

1965 Scheduled /
Date & Hour Location Phase Aircraft Damage Injury Non-Scheduled Comments

4/23 1423 Mt. Rainier, WA I CC-6A D F Mil /CTR/C
5/18 0601 Knob Noster, to L DC-6A D 0 Mil /CTR/C
7/23 1406 Pontopsville, PA T Convair 440 D 0 SP

8/16 2021 Lake Michigan, IL I B-727 D F SP

9/4 0940 Lake Tustumena, Alaska I Aero Comm. 680 D F SP

9/13 1240 Kansas City, MI T Convair CV-880 0 0 Training
9/17 0724 Fbntserrat, BWI I B-707 D F SP

10/14 1743 Piqua, OH L Argosy A'/650 D 0 Mil /CTR/C Forced landing off runway
11/8 1902 Constance, KY L B-727 D F SP

11/11 1750 Salt Lake City, UT L B-727 D F SP

12/4 1618 Ca rmel, NY I L-1049C D F SP Collision with other aircraft
forced landing

12/15 0130 Alamosa, CO I L-1049
~

F SC _;

1966

3/21 1525 Norfolk, VA L Canadair CL-44D D 0 SC -----

4/22 2030 Ardmore, OK L L-188C D F Fil/CTR/P Landing Pattern
6/16 0848 Columbia City, IND I Curtis C-46 D F NS/C Midair
7/28 0850 Newark, NJ T Curtis WRTC-46F D 0 NS/C Intentional Gear Up Landing

in Pa rs h
3/6 2312 Falls City, NEB I BAClll D F SP Bomb

8/21 1035 Juneau, Alaska I Grumman G21A D F SP Struck Glacier
9/12 2203 Tokyo, Japan T DC 7C D 0 Mil /CTR/C -----

10/1 1104 Portland, OREG I DC9 D F SP -----

11/14 0242 Berlin, Germany B727 D F SC -----

11/20 0606 New Bern, NC L Martin M-404 D F SP Struck Tree - No Passengers
12/24 1915 Tourane, Vietnam L Canadair CL-44 D F Mil /CTR/C -----

12/30 1719 Saigon, Vietnam T DC-7C D 0 Mil /CTR/C -----

..

\

-

__ _.___ _ _ .__
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Table 2-1 (continued)

1967 Scheduled /
Date & Hour Location Phase Aircr?ft Damage Injury Non-Scheduled Comments

1/31 0320 San Antonio, TX L DC-6A D F Mil /CTR/C Diverted, low, hit cliff

3/5 2007 Marseilles, OH I Convair 340 D F SP

3/9 1154 Urbana, OH I DC-9 D F SP Midair
3/10 0503 Klamath Falls, OREG I F-27 D F SP Iced

3/30 0050 Kenner, LA L DC-8 D F Training 2-engine out landing
6/22 2116 Saigon, Vietnam L L-1049H D F Mil /CTR/C

6/23 1347 Blcssburg, PA I BAC-lll D F SP Fire
7/19 1101 Hendersonville, NC I B727 D F SP Midair
11/6 1841 Erlanger, KY T B707 D F SP Gear collapsed on runway
11/20 2057 Constance, KY L Convair 880 D F SP Undershot
12/21 1600 Denver, C0 T DC-3C D F NS/C T/0 stall

1968 g

1/1 2300 0xford, Miss. L Martin 404 0 0 Ferry Undershot

3/21 0353 Chicago, IL T B727 D 0 SC Takeoff roll
4/28 0523 Atlantic City, NJ L DC8 D 0 Training
5/3 1548 Dawson, TX I L-188 D F SP Wing overload

6/13 0058 Calcutta, India L B707 D F SP Undershot

6/28 1246 Vichy, M0 I DC3 H F NS/CTR/F Passenger fell out door

8/10 0757 Charleston, WV L F227 D F SP Undershot

9/27 0241 Cherry Point, NC L DC7C D 0 Mil /CTR/C Controlled lancing.
Missed runway in fog

10/25 1717 Hanover, NH L F227 D F SP

12/2 0936 Pedro Bay, Alaska I F27B D F SP Airframe fail
12/12 2202 Caracas, Venzuela L B707 D F SP Undershot
12/24 2012 Bradford, PA L Convair 580 D F SP Hit trees on initial approach

- 12/26 0615 Anchorage, Alaska T B707 D F Mil /CTR/C Ice
12/27 0711 Sicux City, IA T DC9 D 0 SP Stall, ice

12/27 2022 Chicago, IL L Convair 580 D F SP Stall
ta
_ _ .

mi.w-
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Table 2-1 (continued)
... ,

e,
, i,i 1969 Sc heduled/

Date & Hour location Phase Ai rcra f t D_amage Injury Non-Scheduled Comments J
''

. t :' 1/6 2035 Bradford, PA L Convair 440 D F SP kI' 1/18 1821 Los Angeles, CA I B727 D F SP

./ f. 3/13 1552 Munchumina, Alaska L DHC-6 D F SP ,
l 7/15 0657 Jamaica, NY T DHC-6 D F SP

l' i 7/26 1133 Pomond, NJ L B707 D F Training Control loss during fly-by
9/9 1429 Fairla.id, IN I DC9 0 F SP Midair

| 10/16 144S Stockton, CA T DC8 0 0 Training Takeof f aborted - '

.f 11/19 2020 Glen Falls, NY I FH227B D F SP Below ceiling, inte
_ mountain E-

,,! 1970
'

'I 6/22 1520 False Pass, Alaska L Grumman G21 D 0 SP Amphibian sank after f
landing ;m'

7/27 1136 Naha, Okinawa L DC8 0 F SC Unde rs hot
: 8/8 0002 Acapulco, Mexico L Convair 990 0 0 Fe rry Runway lights collision '|.' '; 8/24 0708 Hill AFB, UT T LI88C D 0 Mil /CTR/C

"f, 9/8 1606 Jamaico, NY T DC-8F D F Fe rry
-

t..
'. 10/2 1155 Sitkinak, Alaska T Cessna 207 0 0 SC

"

'| 10/10 2130 Wrightstown, NJ L L-GA3823 D F ftil/CTR/C 5470 feet short in fog ?" 11/14 1936 Huntington, WV L DC9 D F NS/CTR.'P,

, 11/27 1705 Anchorage, Alaska T DC8 D F Mil /CTR/P
- '

:. 11/30 0255 Tel Aviv, Israel T B707 D F SC Runway collision
12/28 1442 St. Thomas, V.I. L B727 D F SP -

[ 1971
'

'

3; 3/31 0633 Ontario, CA L B-720 D F Training f'issed Approachj 6/6 1711 Duarte, CA I DC-9 D F SP Collision with Military A.C. *

.| 5 6/7 0849 New Haven, CT L Convair 580 D F SP -----

- 7/25 1321 Manila, PI L B-707 D F SP Initial Approach
; s' ' 9/4 1115 Juneau, Alaska L B-727 D F SP Initial Approach
:

.M .-

( ,

_.

~
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Table 2-1 (continued)

1972 Scheduled /
Date & Hour Location Phase Aircraft Damage Iniury Non-Scheduled Comments

3/3 2048 Albany, NY L FH227B D F SP -----

5/18 1421 Ft. Lau de rdal e , FL A L DC9-31 D 0 SP -----

5/30 0624 Ft. Worth, TX L DC-9 D F Training -----

6/29 0937 Appleton, WISC I Convair 580 D F SP Midair
6/29 0937 Appleton, WISC I DHC-6 D F SP Midair
12/8 1428 Chicago, ILL L B-737 D F SP -----

12/20 1800 Chicago, ILL T DC-9 0 F SP -----

12/29 2342 Miami, FL I L-10ll D F SP (Subject of Motion Picture)

,'973

7/22 2207 Papeete, Tahiti T B707 D F SP

7/23 1643 St. Louis, M0 L FP227B D F SP G
7/31 1008 Boston, MA L DC9 D F SP Hit seawall
8/28 2050 Los Ange.les, CA I B707 N F SP

9/8 0442 King Cove, Alasku I DC8 D F Mil /CTR/C Hit mtn. 15 miles out
9/27 1952 Pkna, ARK I Convair 600 D F SP Hit mountain
11/3 0940 Boston, FM L B707 D F SC

11/3 1640 Socorro, NM I Dr10 S F SP Inflight decompression
11/27 2127 Akron, OH L DC9 D 0 SP

1974

1/16 0035 Los Angeles, CA L B707 D 0 SP

1/30 2341 Pago Pago, Samoa L B707 D F SP

2/2 2130 Honolulu, Hawaii I B747 N F SP

J' 4/22 1526 Bali, Indonesia I B707 D F SP

'ed 5/23 1553 Springfield, ILL I L382 D F Mil /CTR/C Airfrare failure in thunder-
s torn'

9/8 0940 Cephalonia, Greece I B707 D F SP Bomb

9/11 0734 Charlotte, NC L DC9 D F SP

-,u

E

-.
-
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Table 2-1 (continued)

1974 Scheduled /
Date & Hour Location Phase Aircraft Damage Injury Non-Scheduled Comments

12/1 1110 Berryville, VA I B727 D F SP
12/1 1926 Thiella, NY I B727 D F Ferry
12/11 Missing in Alaska I G-21 Assumed D Assumed F SP

1975

2/16 1902 Fairbanks, Alaska T DC-6B S F NS/CTR/C
4/20 2015 Nadhorse, Alaska L L-188A D 0 NS/CTR/C Hard Landing
6/24 1605 Jamaica, NY L B727 D F SP
8/8 1530 Aquadilla, P.R. I C46F D 0 NS/CTR/C Ditched at sea

_

8/30 1357 Gambell, Alaska L F-278 D F SP Hit Fbuntain
11/12 1310 Jamiaca, NY T DC-10 D 0 Conpany Flt. Takeoff roll
12/22 1115 Milan, Italy L B707 0 0 SP _

'

1976

2/8 1044 Van Nuys, CA T DC6 D F Fe rry Forced landing in field
3/7 1107 Igiugig, Alaska I Cessna 207 D F NS/CRT/P
3/12 1040 Udrivik Lake, Alaska L L-188 0 0 NS/CTR/C
4/5 0819 Ketchikan, Alaska L B727 F SP

'

4/27 1510 St . Thoma s , V . I . L B727 D F SP
- 6/23 1712 Philadelphia, PA L CC9 0 0 SP Crash during attempted

E go-a roundI
1912

_ 3/27 1704 Canary Islands T B747 D F NT/P Taxi_

4/4 1619 New Hope, GA I DC9 D F S. Forced landing on highway
7/6 2327 St. Louis, M0 T L-188 D F NS/C Commercial Operator;- .s

_ p 12/18 0139 Kaysville, UT I DC8 D i SC Hit mountain
-

-

- (f
*

\,

-
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Phase: T = Take-off
L = Landing
I = Inflight

Damage: D = Destroyed
M = Minor
S = Substantial

Injury: F = One or Fbre Fatality
0 = None

Schedule: SP = Scheduled Passenger
SC = Scheduled Cargo
NS = Non-scheduled
Mil = Military
CTR = Charter

Where none apply, aircraf t use is stated in prose 'l$

,s

A.
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TABLE 2-2

Listing of U.S. Fixed Wing Air Carrier Landing
and Takeoff Accidents in the Contiquous U.S.

Involving Occupant Fatality and/or Destruction of the Aircraft

1956 - 1977

Ref.
,

No Date Location Phase Aircraft Fatality Type Oper. Ranga & Bearing \l)
r 6

mi- de .
-

1956

1 2/17 Owensboro, Ky. L M-404 0 SP 0 0
2 4/1 Pittsburgh, Pa. T M-404 F SP 0 0
3 4/2 Seattle, Wa. T B-377 F SP(Controlled) 4.7 0
4 11/15 Las Vegas, Nev. L M-404 0 SP 0 0

1957

5 1/6 Tulsa, Ok. L CV-240 F SP 3.5 0
6 2/1 Rikers Island, NY T DC-6 F SP 0.9 47
7 3/10 Louisville, Ky. L M-404 0 SP O 0
8 9/15 New Bedford, Mass L DC-3 F SP 0.8 6

1958

9 2/13 Palm Springs, Ca. T CV-240 0 SP 4.0 0
10 3/25 Miami, Fl. T DL 7 F SP (Emergency 3.1 26

landing)
11 4/6 Freeland, Mi L Viscount F SP 0.4 0
12 6/4 Martinsburg, W.Va. T DC-3 F Training 0.3 90
13 8/15 Nantucket, Ma. L CV-240 F SP 0.3 22
14 8/28 Minneapolis, Mn. T DC-6 0 SP 0.6 0
15 11/10 New York, New York T L-1049 0 Training 0 0

1959

16 2/3 New York, NY L L-188 F SP 0.8 0
17 2/20 San Francisco, Ca. L DC-/ 0 NS 0 0
18 3/15 Chicago, Ill. L CV-240 0 SC 1.2 28
19 5/12 Charleston, W. Va. L L-1049 F SP 0 0
20 8/15 Calverton, NY L B-707 F Training 3 13
21 9/2 Abilene, Tx. L C-46 F NS/C 0 0
22 10/26 Santa Maria, Ca. T DC-3 F SP (Emergency 1.5 NA

landing)
23 11/24 Chicago, Ill. L L-1049 F SC 0.2 0
24 12/1 Williamsport, Pa. L M-202 F SP 1.4 90

:

%
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TABLE 2-2 (continued)

Listing of U_.S. Fixed Wing Air Carrier Landing
and Takeoft Accidents in the Contiguous U.S.

Involving Occupant Fatality and/or Destruction qf_ the Aircraf t

1956 - 1977

Ref.
No. Date Location Phase Aircraft Fatality Type Oper. R3nge & Bearing (I)

m7 d g.

1960

25 5/23 Atlanta, Ga T CV-880 F Training 0 0
26 9/14 New York, NY L L-188 0 SP O O
27 10/4 Boston, Mass. T L-188 F SP 1.0 20L
28 10/29 Toledo, Ohio T C-46 F NS/P 1.1 4L

1961

29 7/11 Denver, Colo. L DC-8 F SP 0 0
30 9/17 Chicago, Ill. T L-188 F SP 0.8 90R
31 11/8 Richmond, Va. L L-1049 F NS/P (Con- 1.1 26R

trolled)
1962

~

32 3/1 Jamaica Bay, NY T B-707 F SP 2.7 95L
33 7/8 Amarillo, Tx. T V-812 0 SP (Intentional)l .2 21
34 8/22 Wilmington, NC L M-404 0 Training 0 0
35 11/30 New York, NY L DC-7B F SP 0.75 9R
36 12/14 Hollywood, Ca. L L-1049 F SC (Pilot 1.25 0

coronary)
37 12/21 Grand Island, Neb. L CV-340 0 SP n.8 0

1963

38 1/29 Kansas City, Mo. L V-812 F SP 0 0
39 2/3 San Francisco, Ca. L L-1049 F SC 0.2 0
40 2/16 Puyallup, Wa. L C-46 0 NS/C 0.5 0
41 5/28 Manhattan, Ks. L L-1049 0 NS/P 0.1 0
42 7/2 Rochester, NY T M-404 F SP 0 0
43 11/29 Morgantown, W.Va. L DC-3 F Fer y 2.5 18R

1964

44 3/10 Boston, Mass. L DC-4 F SC 1.3 0
45 3/12 Miles City, Mt. L DC-3 F SP 1.9 0

719<-
*

.L Jl /

_ . _ _ _ _ _ _ - - - -



. . . .....__._____.__ _._.__ _ ____ _ __._ _ _ _

22

TABLE 2-2 (continued)

Listing of U.S. Fixed Wing Air Carrier Landing
and Takeof f Accidents in the Contiguous U.S.

Involving Occupant Fatality and/or Destructicn of the Aircraft

1956 - 1977

Ref.
II)No. Date Location Phase Aircraft Fa tali ty Type Oper. Range & Bearina

r e

mi. deg.

1964 contd.

46 11/20 Detroit, Mi. T C-46 0 NS/C 0.4 0
47 12/24 San Francisco, Ca. T L-1049 F SC 4.2 31L
48 12/30 Detroit, Mi. L C-46 F NS/C 2.2 13

1965

49 4/16 Las Vegas, Nev. T F-27 0 Training 0 0
50 5/18 Knob Noster, Mo. L DC-6 0 NS/C 0.8 15L
51 7/23 Montorsville, Pa. T CV-440 0 SP 2.8 45L
52 9/13 Ka ns a s Ci ty , Fb . T CV-880 0 Training 0.2 27
53 11/8 Constance, Ky. L B-727 F SP 2.0 0
54 11/11 Salt Lake Ci ty, Ut. L B-727 F SP 0.1 0

1966

55 3/21 No rfol k , Va . L CL-44 0 SC 0 0
56 4/22 Ardmo re, Ok. L L-188 F NS/P 2.3 100L2/57 7/28 Newark, N.J. L C-46 0 NS/C 1.75 90R

(controlled)
58 11/20 New Bern, N.C. L M-404 F SP 4.0 9

1967

'9 1/31 San Antonio, Tx. L DC-6 F NS/C 4.5 0
60 3/30 Kenner, La. L DC-8 F Training 0.4 27R
61 11/6 Erlanger, Ky. T P-707 F SP 0 0
62 11/20 Cons tance, Ky. L CV-880 F SP NA NA
63 12/21 Denver, Colo. T DC-3 F NS/C 0 0

1968

64 1/1 0xford, Ms. L M-404 0 Ferry 0 0
65 3/21 Chicago, Ill. T B-727 0 SC 0 0
66 4/28 Atlantic Ci ty, N.J. L DC-8 0 Training 0 0
67 8/10 Charleston, W.Va . L F-227 F SP 0 0

, ? 7 ri
a: JLU
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TABLE 2-2 (continued)

Listirg of U.S. Fixed Wing Air Carrier Landing
and Takeoff Accidents in the Contiguous U.S.

Involving Occupant Fatality and/or Destruction of the Aircraf t

1956 - 1977

Ref. II)No. Date Location Phase Ai rcraf t Fa tali ty Type Oper. Range & Bearing
r o

mi. deg.

1968 contd.

68 9/27 Cherry Point, N.C. L DC-7 0 NS/C 0.4 17
69 10/25 Hanover, N.H. L F-227 F SP NA NA
70 12/24 Bradford, Pa. L CV-580 F SP 2.8 SR
71 12/27 Sioux Ci ty, Ia. T DC-9 0 SP 0 0
72 12/27 Chicago, Ill. L CV-580 F SP 0.3 86R

1969

73 7/15 Jamaica, N.Y. T DHC-6 F SP 0 0
74 7/26 Pomona, N.J. L B-707 F Training 0 0
75 10/11 Stockton, Ca. T DC-8 0 Training 0 0

1970

76 8/24 Hill AFB, Ut. T L-188 0 NS/C 0 0
17 9/8 Jamaica, N.Y. T DC-8 F Ferry 0 0
78 10/10 Wrightstown, N.J. L GA-382 F NS/C 1.0 0
79 11/14 Huntington, W.Va . L DC-9 F NS/P 1.1 IL

1971

80 3/31 Ontario, Ca. L B-720 F Training 0 0
81 6/7 New Haven, Conn. L CV-580 F SP 0.9 6

1972

82 3/3 Al bany, N.Y . L F-227 F SP (control led) 3.8 0
83 5/18 Ft. Lauderdale, Fla. L DC-9 0 SP 0 0
84 E/30 Ft. Worth, Tx. L DC-9 F Training 0 0
85 12/8 Chicago, Ill. L B-737 F SP 2.0 7L
85 12/20 Chicago, Ill. T DC-9 F SP 0 0

1973

87 7/23 St. Louis, Mo. L F-227 F SP 2.6 4R
88 7/31 Boston, Mass. L DC-9 F SP 0.6 4

89 11/3 Boston, Mass. L B-707 F SC (controlled) 0.05 0
90 11/27 Akron, Ohio L DC-9 0 SP 0 0

,a :

,
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TABLE 2-2 (continued)

Listing of U.S. Fixed Wing Air Carrier Landig
and Takeof f Accidents in the Contiquous U.S.

Involving Occupant Fatality and/or Destruction of the Aircraf t

1956 - 1977

Ref.
b)h Date Location Phase Aircraft Fatality Ty pe Ope r. Range & Bea ,i_ngn

r a

mi. deg.

1974

91 1/16 Los Angeles, Ca. L B-707 0 SP O 0
92 9/11 Charlotte, NC. L DC-9 F SP NA NA

1975

93 6/24 Jama ica, N.Y. L B-727 F SP 0 0
94 11/12 Jamaica, N.Y. T DC-10 0 NS/P 0 0

1976

95 2/8 Van Nuys, Ca. L DC-6 F Fe rry 1.5 0
96 6/23 Philadelphia, Pa. L DC-9 0 SP 0 0

1977

97 7/6 St. Louis, Mo. T L-188 F NS/C 0 0 ._/3

Abbreviations:

Phase: L - Landing, T = Takeoff
Inju ry: F - One or more occupant fatalities, 0 = None
Type Oper.. SC = Scheduled Cargo, SP = Scheduled passenger

NS/C = Non-scheduled cargo, NS/P - Non-scheduled passenger
(NS includes military charters)

Range and Bearing:

r is the radial distance, in miles, of the hit to the end of the

runway in use. O is the angle to the runway centerline, in degrees.

1/ = Left of aircraf t course, R = Right of aircraft cotarse, NA = Not available inL

reports.

2/Plane takeoff had engine problems - attempted to land on other runway.
Force landing - short of runway. Distances are those to runway of attanpted
landing.

V
#- Accident occurs above 3/4 of distance down runway of f-runway to the lef t on

airport property

( M: 322
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Table 2-3A

U.S. Air Carrier Takeoff Accidents of Scheduled Flights
In the Contiguous U.S.*

1956 - 1977

Type r 0 Actual
Reference No. Operation Miles Degrees 3rientation**

3 SP 4.7 0
6 SP 0.9 47
9 SP 4.0 0

10 SP 3.1 26
14 SP 06 0
27 SP 1.0 20 L

30 SP 0.8 90 R

32*** SP 2.7 95 L

33 SP 1.2 21

47 SC 4.9 31 L

51 SP 2.8 45 L

This table is derived from Table 2.3 by listing only those*

accidents from Table 2 3 involving takeoff of scheduled
passenger or cargo i l i g h +.s .

Orientation where known is lef t (L) or right (R) of the runway**

centccline looking towar'. the arriving or departing aircraft
frem the end of the runway.

Aircraft involved was heav' v than 200,000 pounds.***

'1 7')~* J (- JLJ
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Table 2-38

U.S. Air Carrier Takeoff Accidents of Non-Scheduled Flights
In the Contiquous U.S.*

_

1956 - 1977

Type r 9 Actual
Reference No. Ope ra tion Miles Degrees Orientation **

12 Training 0.3 90
28 f1S/P 1.1 4 L
46 fiS/C 0.4 0
52 Trianing 0.2 27

* This table is derived from Table 2-3 by listing only those
accidents from Table 2-3 involving takeoff accidents of
non-scheduled passenger or cargo, training, and ferry flights.

Orientation where known is left (L) or right (R) of the runway**

centerline looking toward the arriving or departing aircraft
fran the end of the runway.

7 7 q ,,
'/_ _r ,'i

_ _ _ . _ _ _ _ . . . . .
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Table 2-3C

U.S. Air Carrier Landino Accidents of Scheduled Flights
In the Contiguous U.S.*

1956 - 1977

Type r 0 Actual
Reference No. Operation Miles Degrees Orientation **

5 SP 3.5 0
8 SP 0.8 6
11 SP 0.4 0
13 SP 0.3 22
16 SP 0.8 0
18 SC l .2 28
23 SC 0.2 0
24 SP l.4 90
35 SP 0.75 9 R

36 SC 1.25 0
37 SP 0.3 0
39 SC 0.2 0
44 SC 1.3 0
45 SP 1.5 0
53 SP 2.0 0
54 SP 0.1 0
58 SP 4.0 0
70 SP 2.8 8 R

72 SP 0.3 86 R

81 SP 0.9 6

82 SP 3.8 0
85 SP 2.0 7 L
87 SP 2.6 4 R

88 SP 0.6 4

89*** SC 0.05 0

*This table is derived from Table 2.3 listing only those accidents
from Table 2.3 involving landing of scheduled passenger or cargo
flights.

**0rientatien where known is left (L) or right (R) of the runway
centerline looking towards the arriving or departing aircraf t from
the end of the runway.

***Aircraf t involved was heavier than 200,000 pounds.

77r,
. f. J'
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Table 2-30

U.S. Air Carrier Landing Accidents of Non-Scheduled Flights
In the Contiguous U.S.*

1956 - 1977

Type r 0 Actual
Reference No. Operation Miles Degrees Orientation **

20*** Training 3.0 13
32 NS/P 1.1 26 R

40 NS/C 0.5 0
41 NS/P 0.1 0
43 Ferry 2.5 18 R

48 NS/C 2.2 13
50 NS/C 0.8 15 L
56 NS/P 2.3 100 L
57 NS/C 1.75 90 R

59 NS/C 4.5 0
60*** Training 0.4 27 R

68 NS/C 0.4 17
78 NS/C 1.0 0
79 NS/P 1.1 5 L
95 Ferry 1.5 0

*This table is derived from Table 2.3 by listing only those
accidents from Table 2.3 involving landing of non-scheduled
passenger or cargo, training, and ferry flights.

**0rientation where known is left (L) or rignt (R) of the runway
centerline looking towards the arriving or departing aircraft
from the end of the runway.

***Aircraf t involved was heavier than 200,000 pounds.

'y< 32b
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TABLE 2-3E

SUtiMARY DATA TABLE OF PERTINENT ACCIDENT 1/INFORMATION INCLUDING PROBABLE CAUSE OF THE ACCIDENT

N o ., Date Location Type of Plane Probable Cause Remarks I FR2 ' Weather-

1956
1 27T7 Owe ns bo ro , Ky. T-404 Circling approach. Little or no

portion of the approach was straight
in. Stalled, struck ground.

2 4/1 Pittsbu rgh, Pa. M-404 First power reduction durf t
takeoff. Fire indication n
engine. Cc-pilot retarded
throttle to the point which g;
deactivated auto-feathering.
Pilot was unaware and attempted
to feather. Drag of wind milling
propeller caused sharp
descending left turn.

3 4/2 Seattle, Wash. B-377 Improper setting of engine cowl
flaps caused severe buffeting
about 2 min, after takeoff. Air-
craf t ditched. 4 passengers, I
crew drowned (38 aboard).

4 11/15 Las Vegas, Nev. M-404 Roughness developing in engine
on takeoff. Return to airport.s

Approach was high and fast. Go--

- around attempted but could not
gain altitude. Wheels-up landing
within airport,

w
IN)
sjs

- . . . - , , , - - - - , - Z



TABLE 2-3E (Continued)
2/No. Date Location Type of Plane Probable Cause Remarks IFR Weather

1957
5 1/6 Tulsa, Ok. CV-240 Weather conditions deteriorating IFR

rapidly. Instrument approach
continued below company minimums.

6 2/1 Rikers Island, N.Y. DC-6 Instrument weather conditions. IFR Instrument weather
Pilot thought flight was normal conditions
until instant before impact.

7 3/10 Louisville, Ky. M-404 Co-pilot made approach high.
Pilot took over. Nosed air-
craf t sharply down continued steep
power-of f approach. Because power w
was not applied, flareout ineffec-
tive due to low air speed. Hard
landing, wing torn off.

8 9/15 New Bedford, Mass. DC-3 Crew failed to adhere to pre- IFR Fog, low ceiling
scribed ILS approach. Hit trees ILS
to right and below glide path.

1958
9 2/13 Palm Springs, Ca. CV-240 Shortly af ter takeoff, section of

leading edge separated from plane.
Severe control difficulty and buffeting.
Made wheels-down landing on boulder
strewn area. Broke up on boulders.

10 3/25 Miami, Fla. DC-7 No. 3 engine failed shortly after
takeof f during turn. Loss of

T3 altitude rapidly. Crashed.

t<
TN
O'
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TABLE 2-3E (Continued)

No. Date Location Type of Plane Probable Cause Remarks IFR2/ Wea ther

1958 (cont'd)
11 4/6 Freeland, Mich. Viscount Restricted visibili ty. Steep Restricted visi-

turn made to align with runway, bility

Stall. Insufficient altitude
to permit recovery.

.

12 6/4 Ma rtins bu rg , W.Va . DC-3 Training. Single engine climb-
out. Under investigation.

13 8/15 Nantucket, Mass. CV-240 VOR instrument approach. Wi th ILS
plane in low altitude, ran into
heavy fog bank. Lost all visual Si

reference. Although visibility
below ninimum, descent was con-
tinued. Struck ground at time
pullup was started.

14 8/28 Minneapolis, Minn. DC-6 Under investigation.

'5 11/10 New York, N.Y. L-1049 Unwanted propeller reversal
during takeoff. Under investigation.

1959
16 2/3 New York, N.Y . L-188 ILS with auto-pilot, Crew not ILS

experienced with plane. Auto-
pilot used throughout approach.
Error in altimeter setting.

s

;- 17 2/20 San Francisco, Ca. DC-7 Training. During flareout, high
rate of descent continued and
struck runway.

,

, .
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TABLE 2-3E (Continued)

IFR_/No. Date Location [ype of Plane Probable Cause Remarks Weather

1959 (cont 'd)
18 37TE Chicago, Ill. CV -240 ILS instrument landing first ILS

approach discontinued since
instruments tuned to wrong frequency,
On second approach , hit a steel
tower , came down in rail road yard ,

19 5/12 Charlestown, W.Va. L -1049 Wet runway. Brating was inef fec-
time. Pilot tried to ground loop
rather than continue down sharp
declinvity at end of runway, Plane
turned off runway went over embank-
ment, burned.

20 8/15 Calverton, N.Y. B-707 Training crew made no flap waveoff,
Continued around with gear down.
Second approa:h was simulated, one
engine out. Went into a scooping
barrel roll and crashed.

21 9/2 Abilene, Tex, C -4 6 Lost elevator control on auto-pilot.
Assisted by CCA, tried to land with
power and trim for pitch control,
Landing on main wheels accomplished
but during roll plane 'porpoised."
Power applied , plane rose 200 f t. ,
stalled , pitched down , hi t runway
(angle more than 45 ), Investigation
showed improperly secured part in
elevator assembly,

,v
,S *

t-J
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1ABLE 2-3E (Continued)
/

No. Date Location Type or Plane Probable Cause Remarks IFR y_ea t he r

1959 (cont'd)
22 10/26 Santa Maria, Ca. DC-3 Shortly af ter the first power

reduction af ter takeof f, explo-
sion and fire in left engine,
t' ire appeared to be extinguished,
bJt severe buffeting continued.
Attenpted forced landing. Just
before land swerved to avoid an
obstruction. Left wing struck

ground.

23 11/24 Chicago, Ill L-1049 One min. after takeof f No. 2 Low ceiling
b$engine indicated fire warning and

s hut down. Cleared to return
during VFR below an overcast.
Plane struck top of ncuse.

24 12/1 Williansport, Pa . M-202 Missed first approach. Circling IFR Snow

for second approach. Plane
rolled out of correct right turn

into left turn into snow showers.
Hit mountain.

1900
25 5/23 Atlanta, Ga. CV-880 Training flight. Immediately after

:s lif toff became extremely nose high
(< and banked steeply. Aircraft
s. stalled at an altitude too low to

effect recovery.

va
te4 26 9/14 New York, N.7. L-188 In landing plane struck dike at

start of runway. Runway had been"

stortened during construction.
Dike was unmarked.

. . . . . _ . . . . _ _ _ _ _ ._
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TABLE 2-3E (Continued)

137T (cont'd)
1960

27 Boston, Mass. L-188 A few sec. after being airborne,
plane struck flock of starlings.
Engines experienced momentary
loss of power. Plane stalled,
drcpped into water.

28 10/29 Toledo, Ohio C-46 Fog. Overweight takeoff. Pa rtial Fog
loss of power in one engine.

1961
29 77TT Denver, Ccl . DC-8 Asynnetric thrust which during a

hydraulic emergency resulted from
failure of the thrust reversers on
Engine flos.1 and 2 when reverse
thrus t was selected. Il

30 9/li Chicago, Ill. L-188 Takeof f normal but subsequent turn
ccntinued into increasing bank to
90 . Gradual descent began and
plane struck ground (power lines).
Probable cause, mechanical f ail-

ure in aileron control due to impro-
per replacement of a part.

31 11/8 Richmond, Va. L-1049 f t111 ta ry. Nos. 3 and 4 engines
ran out of fuel . Co-pilot, without
warning pilot, attempted landing
on a runway different from pilnt's
intent. Co-pilot put down landing
gear, gear did not extend. D't ring
attempted go-around overboost on
Engine 1 caused failure. Crashed
short of the other runway.

u
'w
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TABLE 2-3E (Continued)

No, Date Location Type of Plane Probable Cause Remarks IFR / Weather2

1962
32 37T- Jamaica Bay, N.Y. B-707 Normal takeof f. While climbing

and turning, banking continued.
Plane rolled and became inverted
nose down. Rudder system mal-
function, recovery inef fective.

33 7/8 Ama rillo, Tex. V-812 During takeof f, pilot distracted Rain
by rain leak on his arm as landing
gear was being retracted. Props
struck runway. Broken prop pieces
from No. 3 engine damaged No. 4
engine. Severe vibrations develop- 04

ed. En.ergency wheels-up landing
off airport.

34 8/22 Wilmington, N.C. M-404 Training. Simulated right engine
out landing, uneventful until final
power reduction. Lef t wing dropped
s ha rply. Corrective controls appli-
ed with negligible effect. Probable
cause, malfunction in servo valve
controls for prop reversal .

35 11/30 New York, N.Y. DC-7B Attempted go-around but plane I Fog
continued to descend. Fog condi-
tions not adequately reported.
Poor technique by crew.

' 36 12/14 Hollywood , Ca . L-1049 No evidence of aircraft failure. ILS Fng

Pilot had heart disease. Prob-_-
' able cause, pilot incapacitation

during critical phase of landing.

.

%'

_ . ' "
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TABLE 2-3E (Continued)

No. Date Location Type of Plane Probable Cause Remarks, IFR_/ Weather2

1962 (cont'd)
37 Tl721 Grand Island, Neb. CV-340 Failure of the crew to monitor

altitude properly during landing
approach.

1963
38 1/29 Ka ns a s Ci ty , Mo. V-812 Plane continued in flight at low Weather above IFR

altitude above runway, suddenly minimuns. Icing.
pitched down. During let down
from crui;ing, conditions were
conducive to the femation of
rime ice on aircraf t surfaces.
Deicer not in use. Subsequent w

*tests shewed ice on leading edge
of horizontal stabilizer and
caused strong nose down pitch
when flaps were lowered.

39 2/3 San Francisco, Ca. L-1049 Struck runway lights, short ILS Fog, variable above
of runway making ILS approach. and below minimun.
Probable cause, continuatien of
instrument approach after visual
reference was lost. Inadequate
monitoring approach by PAR con-
troller was a contributing factor.

40 2/16 Puyallup, Wash. C-46 Seven min. after takeoff from
McCord AFB, engine nalfunction.
Unsuccessful attempt to feather.
Engine intemittently oversped due
to separation of throttle control_.

rod with throttle in full open~.

position. Attempted to land at
Puyallup. First approach too

ta high. An attempted go-a round
v engine again oversped and aircraft
;= apparently stalled. Controller did

conditions. pilot with true runwaynot provide



TABLE 2-3E (Continued)

!No. Date Loc.ation Type of Plane Probable Cause Remarks IFR Wea ther

1963 (cont'd)
41 5/28 Manhattan, Kansas L-1049 Landing normal until flap fully

lowered and air speed reduced to
120 kn. Plane yawed, unable to
correct easily. Applied " con-
siderable power" to all a engines.
Control increased but so did speed
of descent. Investigation showed
No. 3 propeller part improperly
installed.

42 7/2 Rochester, N.Y. M-404 Plane took off into severe T hu nde rs to re , ha il ,
t hu nde rs to rn . Crashed. No rain, winds

evidence of systems or struc- w

ture failure. Weather forecasts
accurate.

43 11/29 Mo rga nt own , W.Va . DC-3 Inaccurate instrumentation caused ILS light rain, fog

approach to be of f target. IFR

1964
44 3/10 Boston, Mass. DC-4 Apparently normal ILS approach. ILS Icing

Plane suddenly pitcFed down and IFR
c ras hed . Weather conducive to
icing. Heavy rime ice encountered
at assigned 3,000 f t. IFR alti-

tude. Damaged such that investiga-
Js tion could not determine whether

'>4 there was a malfunction of the-

deicer. The probable cause is~

excessive ice formation.

g)
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TABLE 2-3E (Continued)

No. Date Location Type of Plane Probable _ Cause Remark s _IFR ! Weather
.

I 1965
i 49 T/l6 Las Vegas, Nev. r-2 7 Improper function of assymetric
!

flap indicator due to foreign
naterial . Plane swerved on"

takeoff run."

; 50 5/18 Knob Noster, Mo. DC-6 Plane descended below ILS IFR Low ceiling
- glide slope during approach in ILS

.
adverse weather and hit trees.

.

-

51 7/23 Montorsville , Pa. CV-440 Af ter initial climb during takeoff,

connecting rod failure in engine.;
1 Improper emergency p:"ocedures.

$
:

52 9/13 Kansas Ci ty , Mo. CV-880 Training. Probable Cause:"

student improperly operated flight
: controls causing stall during'

takeoff. Inadequate supervision.

[ 53 11/8 Constance, Ky. B-727 Co-pilot was a captain receiving Rain. Low ceiling

route check. Probabie cause:=

pilots did not monitor altimeter
during the landing on the low-
ceiling conditions.

54 11/11 Salt Lake City, Utah B-727 Pilot failed to take timely action

5 to arrest excessive rate of
| _

descent during landing.

I 1966
5 55 T/2T Norfolk, Va. CL-444 Landing roll . Improper level-off.

Inadequate sucervision.
3 ,

E- 2

.

i . . _ . . . _ . _ _ . . . . _ _ _ _ _ _ _ - - - -



TABLE 2-3F (Continued)
!fjo ., Date Location Type of Plane Probable Cause Remarks IFR Weather

1966 (cont'd)
56 4/22 Ardmore, Ok. L-188 Struck hill on visual circling IFR Rain, fog, Icw

approach under instrument flight ceiling
conditions. Pilot suffered heart
attack.

57 7/28 Newa rk , N.J . C-46 Craf t overloaded. Improper center
of gravity. Material failure in
power plant. Controlled forced
landing at air.9 ort.

58 11/20 New Bern, N.C. M-404 Collided with trees. Pilot
descended below obstructing
terrain. a

|
1967

59 T73T San Antonio, Tex. DC-6 Undetermined. Instrument landing
attempt in bad weather. Hit cliff
1000 f t. below glide path.

60 3/30 Kenner, La. DC-8 Simulated 2-engine outlanding.,

Improper operation of power
plant and flight controls.

61 11/6 Erlanger, Ky. B-707 Co-piln* ;uspected collision.
Abortec deoff. Runway too
s ho rt . Other plane not clear of

''- runway as pilot had reported to'

tower.~. ;

62 11/20 Cons tance, Ky. CV-880 Under review.

Y 63 12/21 Denver, Col . DC-3 Inadequate oreflight preparation
Y; and/or planning - gust locks"'

engaged - pitch control problem.

__ _ _ ._. .
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TABLE 2-3E (Continued),

2/
- No. Date Location Type of Plane Probable Cause Remarks IFR Weather

1968_

64 T71- Oxford, Miss. M-404 Landing unders boot. Geer col-
lapsed. Pilot misjudged distanceI-_ and altitude. No runway approach-

lights.
..

T 65 3/21 Chicago, Ill. B-727 Co-pilot did not properly set flaps.
Takeoff warning on sounded. Pilot

,

delayed action to abort takeoff.

- 66 4/28 Atlant ic Ci ty , N.J. DC-8 Simulated 2-engine landing.
Improper operation of power plant.

67 8/lG Charleston, W.Va. F-227 Unrecognized loss of altitude IFR Fog a
-"

orientation. Pilot delayed in
initiating go-around. Midjudged=

distance and altitude.

( 68 9/27 Cherry Point, N.C. DC-7 Improper IFR operation. IFR Fog, low ceiling

69 10/25 Hanover, N.H. F-22/ Pilot delayed action in
-- aborting takeoff.
_

70 12/24 Bradford, Pa. CV-580 Struck trees on instrument
_- approach in a snow shower.,

-

,

$[ 71 12/27 Chicago, Ill. CV-580 Missed approach to land while on
instruments - inability to

-- recover - struck aircraf t hanger.
.

= = ts
t4 72 12/27 Sioux Ci ty, Iowa DC-9 Takeof f made with known airframe IFR Icing, law ceiling
'f' icing. freezing drizzle

-

"

W

-
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TABLE 2-3E (Continued)

No. Date Location Type of Plane Probable Cause Remarks IFR / Wea t her
2

1969
73 77TE Jamaica, N.Y. DC-6 Vortex turbulence. Pilot

misjudged distance. Wa rned
of wake turbulence from
recently departed je t.

74 7/26 Pomona, N.J. B-707 Missed approach. Pilot failed
to follow approved procedures,
loss of directional control .

75 10/11 Stockton, Ca. DC-8 False ground spoiler position
indication. Takeoff warning on
mal fu nct ion . c.

m

1970
76 E77T Hill AFB, Utah L-188 One hydraulic pump used.

Company required use of all
3 hydraulic pumps for takeoff.

77 9.'8 Jamaica, N.Y. DC-8 Loss of pitch control due to
entrapment of foreign object
(pointed asphalt cover) betwer.n
R-elevator and R-horizontal
stabilizer.

78 10/10 Wrightstown, N.J. GA-382 Crew disoriented by light glare IFR Fog, Icw ceiling
during transition from instrument
to visual flight. Improper IFR
o pe rati on . Instruments misread
or not read.

.e
79 11/14 Huntington, W.Va. DC-9 Descent below minimum altitude.

Undetermined as to whether descent
was due to improper instrument data
use or altimeter s tems error._s

:1

Cf.'
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TABLE 2-3E (Continued)

1971
80 3/31 Ontario, Ca. B-720 Simulated 3-engine landing. IFR Fog

Missed approach. Rudder and
Sydraulic actuator support fitting
stressed corrosion cracks.

81 6/7 New Haven, Conn. CV-580 Unwarranted low flying. Pilot IFR Fog, icw ceiling
continued descent below mini-
mum altitude without forward
vision despite advisories from
First Officer.

1972
82 3/3 Albany, N.Y. F-227 Cruise pitch lock nalfunction.

Feathered prop for undetermined
reason. Descended below minimum C
al ti tude . Improper altitude
awareness procedures.

83 5/18 Ft. Lauderdale, Fla. DC-9 Weather below minimum. Flight IFR Rain, thundersterm,

did not report the outer marker low ceiling
inbound as requested by tower
controller and did not receive
a landing clearance.

84 5/30 Ft. Worth, Tex. DC-9 Vortex turbulence from
proceeding plane.

85 12/8 Chicago, Ill. B-737 About 700 f t. high at landing
marker during landing approach.
Spoilers displayed. Failure tot. q

obtain or maintain flying speed.

:|
_-
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TABLE 2-3E (Continuec)
2/No. Da_t e Location Type of Plane Probable Cause Remarks IFR Weather

1972 (cont'd)
86 T7720 Chicago, Ill. DC-9 Collision during takeoff with IFR Fog, low ceiling

taxiing planes. Air traffic
control system did not provide
separation. Controller
instructions ambiguous.

1973
87 7/23 St. Loui s, Mo. F-227 Peather conditions considerably IFR Thunders torm, down-

worse than forecast. Pilot con- drafts and updrafts,
tinued instrument landing into lightning
t hu nde rs to rm . Lack of timely
issuance of severe weather warning.

88 7/31 Boston, Mass. DC-9 Improper IFR operation - unstable IFR Fog, low ceiling S
ILS approach.

89 11/3 Boston, Mass. B-707 Inflight fire.

90 11/27 Akron, Ohio DC-9 Ran off runway into ravine due to Fog, light rain,
reduced ability to brake on wet showers, low ceiling
runway.

1974
91 T7TE Los Angeles, Ca. B-707 Pilot continued visual approach Weather Fog

after losing visual reference. VFR
Penetrated fog over runway. Co- Flight
pilot improper IFR operation, plan IFR
Hard landing gear collapse.
Landing roll .

.>
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[ TABLE 2-3E (Continued)
'

92 9/11 Charlotte, N.C. DC-9 Lack of altitude awareness IFR*
g during approach. Al titude
di callouts r.ot made. Co-pilot
-

improper IFR operation.

1975
93 377T Jamaica, N.Y. B-727 Unders hoot landing. Collided IFR T hunde rs to nn ,

with runway approach lights. wind shear
Traffic control cleared aircraf t
for wrong runway under existing
condi tions . Continued use of
runway should have become evi-
dent to air traffic control and
c rew . Scvere weather hazard
existed along approach path.

$
94 11/12 Jamiaca, N.Y. DC-10 Bird ingested. Takeoff aborted.

Under investigation.

1976
95 776- Van Nuys, Ca. DC-6 Propeller failure. Fa tigue. VFR Rain

Propeller severed fuselage.
Forced landing off airport.
Inadequate maintenance inspec-
tion of aircraft.

FR* Report does not specifically state plane was on IFR but remarkss

_
indicate it was IFR.

_
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TABLE 2-3E (Continued)

No. Date Location Type of Plane Probable Cause Remarks IFR l Weather

1976 (cont'd)
96 6/23 Philadelphia, Pa. DC-9 Under investigation.

1977
97 7/lf- St. Louis, Mo. L-188 Propeller failure. On first

takeoff No. 2 engine auto-
feathered, oil exhaustion
(leaks?). Improperly replaced.
No. 2 propeller was reversed on
second takeoff.

1/ S- This table was generated by identifying accidents involving commercial carriers which resulted
in fatalities to occupants of the aircraft or which resulted in the destruction of the aircraft.

I- IFR - Instrument Flight Rules - define a set of weather minimum weather conditions. 'se
are at least a 3 mTle visibility and a 1000 f t. ceiling.

ILS - Instrument Landing System - is used to identify the physical hardware systems used to land
a plane on instruments. Consists of the airport equipment on the ground as well as the
equipment in the aircraft essential to land the aircraf t.

VFR - Visual Flight Rules - is the opposite of IFR and reflects a set of weather conditions
Eetter than those defined as IFR.

.
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TABLE 2-4

ACCIDENTS FOR WHICH DETAILS WERE CONFIRMED

Ref. Flight Aircraft ** Impact Type Range & Bearing

No; Date Location Phase TYPE /WT Speed Operation Comments r_ _0_
mi. deg.knots

1960
27 10/4 Bos an, Mass T -- 136-108 NS/P Hit flock of birds on takeoff 1.0 20L

28 10/24 Toledo, Ohio T -/48,900 low speed NS/P Overweight, left turn required on 1.1 4L
engines stopped takeoff, fog

1961
30 9/17 Chicago, Ill. T T/95,700 120-160 SP Right turn reo,uired on takeoff 0.8 90R

for nose abatement - struck power

lines

31 11/8 Richmond, Va. L P/82,000 <SS NS/P Controlled c ash on approach 1.1 ?6R

for emergency landing
1962

32 3/1 Jamaica Bay, N.Y. T J/246,000 200 SP Left turn required on takeoff. 2.7 95L
Near vertical dive on crash

35 11/30 New York, N.Y. L -/103,164 -- SP Inst. approach, fog 0.75 9R g

1963
39 2/3 San Francisce CA L P/83,400 120 SC Hit appraoch lights, poor weather 0.2 0
40 2/16 Iuyallup, Wa. L -/46,751 - NS/C Engine malfunction on takeoff. 0.5 0

Attempted go around - struck tree
41 5/28 Manhattan, Ks. L P/102,000 120 NS/P Hit just short of runway 0.1 0

43 11/29 Morgantown, W.Va. L --- - Ferry Inst. approach, struck tree, 2.5 18R
bad compass, fog

1964
44 3/10 Boston, Mass. L P/56,300 fell 500' from SC Landed short - 30 angle of 1.3 0

approach speed impact from horizontal, winds
45 3/12 Miles City, Mt. L -/23,300 135 SP Approach too low 1.9 0

* Summary of all accidents in Table 2-2 for which detailed information is available.

**P = prop; T = turboprop; J = Jet, (-) not available.
.c
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TABLE 2-4 (Continued)

Ref. Flight Aircraft ** Impact Type Range & Bearinc
No. Date Location Phase TYPE /WT Speed Operation Comments r 6

knots ml. deg.

1964 (cont.)
46 11/20 Detroit, Mi. T P/47,900 <110 NS/C Snow and ice 0.4 0
47 12/24 . San Francisco, CA T P/142,100 140 SC Poor weather, night - hit mountain 4.2 31L

1965
50 57T8 Knob Noster, Mo. T P/86,800 125-140 NS/C Inst approach, missed, attempting 0.8 15L

to pull out, hit tree
51 ' ''3 Montorsville, Pa. T P/45,155 100-115 SP Glanced top of hill, slid down 2. 0 45L

backside
53 iI/d Constance, Ky. L J/121,000 140 SP Visual - heavy rain 2.0 0
54 11/11 Salt Lake City, U. L J,'136,300 132 SP Visual Approach - hit just 0.1 0

short of runway
1966

56 4/22 Ardmore, Ok. L T/92,600 150 NS/P Visual approach - fog 2.3 100Lis
57 7/28 Newark, N.J. L P/47,000 <97 NS/C Controlled - Engine failure on 1.75 90R

takeoff, circling back to land
1967

59 T73T San Antonio, Tx. L P/ - - NS/C Fog - Instrument Approach 4.5 0
60 3/30 Kenner, La. L J/179,670 less than Training Simulated 2 engine failure on 0.4 27R

normal landing takeoff, circling back to land
speed

1968
70 IY724 Bradford, Pa. L T/51,000 130 SP Struck tree on mountain - snow 2.8 8R
72 12/27 Chicago, Ill. L T/53,000 Stall SP Aborted landing, struck hanger 0.3 86R

1970
79 TT7T4 Huntington, W.Va. L J/89,300 122-139 NS/P Horizontal impact into trees 1.1 5L

1971
81 677- New Haven, Conn. L T/ - - SP Crash after 3 approaches 0.9 6

..
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TABLE 2-4 (Continued)

Ref. Flight Aircraft ** Impact Type Range & Bearing
No. Date Location Phase TYPE /WT Speed Operation Comments r 0

Knots mi. deg.

1972
82 3/3 Albany, N.Y. L T/45,000 130 SP Low visibility - controlled crash 3.8 0

85 12/8 Chicago, Ill. L J/98,000 120 SP Fog - Crashed short or runway 2.0 7L

1973
87 7/23 St. Louis, Mo. L T/43,000 ? SP Possible struck by lightning 2.6 4R

89 11/3 Boston, Mass. L P/ll6,500 150 SC Low altitudes - fall on tail, _rashed .05 0

1976
95 775- Van Nuys, Ca. L /116,500 140 Ferry Fog, hit tree 1.5 0

a
1977 *

97 776- St. Louis, Mo. T f/69,699 100-120 NS/C Just off runway 0 0

w
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TABLE 2-5

Listing of U.S. Heavy Air Carrier Landing
and Takeoff Accidents in the contiquous U.S., Involving
Occupant Fatality and/or Destruction of the Aircraft

Date Location Phase tircraft Injury Type Oper. Hit Location (l) Speed atImpact Remarks
r 0

hii'~ 'deg.

8/15/59 Calverton, N.Y. L B-707 F Training 3 13 165 Knots (T/) at 201,000 3 hours
earlier (26 velocity
rector, 12 aircraft)

7/11/61 Denver, Co. L DC-8 F SP 0.0 0 ~50 Knots (thrust reversal failure
during landing roll)

3/1/62 Jamaica Bay, N.Y. T B-707 F SP 2. 7 90 ~200 Knots (vertical descent) u'

(246,000 lbs.)
3/30/67 Kenner, La. L DC-8 F Training 0.4 27 132 Knots (struck wires prior.

to impact)

11/6/67 Erlanger, Ky. T B-707 F SP 0.0 0 (T/0 abort following
runway collision with

other aircraft)
4/28/68 Atlantic City, N.J. L DC-8 0 Training 0.0 0 ~150 Knots (control failure while

overflying runway)
10/16/69 Stocktol, Ca. T DC-8 0 Training 0.0 0 (gear collapse on T/0 abort)
9/8/70 Jamaica, N.Y. T DC-8 F Ferry 0.0 0

v,
'.

Lt.
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TABLE 2-5 (Continued)

1.isting of U.S. Heavy Air Carrier Landing
and Takr of f Accidents in the Contiouous U.S. , Involving
Occupant Fatality and/or Destruction of the Aircraf t

Speed at
Date Location Phase Ai rcra f t Injury Type Oper. Hit Location ()) Impact Remarks

r 8
mi. deg.

3/31/71 Ontario, Ca. L B-720 F Training 0 0

11/3/73 Boston, Mass. L B-707 F SC 0.05 90 150 Kn.'_s prior to rotation, struck
vertical, tail down, T/0 at
293,872 lbs. several hours
earlier

$
1/16/74 Los Angles, Ca. L B 707 0 SP 0 0

11/12/75 Jamaica, N.Y. T DC-10 0 NS/P 0 0

Abbreviations:
Phase: L = Landing, T = Takeoff
Inju ry: F = One or more occupant fatalities, 0 = None
Type Oper.: SC = Scheduled cargo, SP = Scheduled passenger

NS/C = Non-scheduled cargo, NS/P = Non-scheduled passenger

Range and Bearing (1)

'

r is the radial distance, in miles, of the hit to the end of the

.

runway in use. O is the angle to the runway centerline, iri degrees.
.
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TABLE 2-6

TYPICAL U.S.-MANUFACTURED CIVILIAN PASSENGER AIRCRAFT OVER 200,000 LBS

TYPICAL MAXIMUM MAXIMUM LAZING FAA T/0
MODEL WT. EMPTY GROSS WT. L/NDING WT. SPEED FIELD LENGTH

(1000 l G) (1000 lbs) 71000lbs) (MPH) (FT)

8707-120 118 258 190 165 10,550
B707-120B 125 258 190 158 7,450
8707-320 135 316 207 161 10,650
B707-320B 141.8 336 247 158 10,020
B707-320C 145.7 336 247 158 10,020
B707-420 133 316 207 162 10,650
8720 110.8 230 175 148 9,400
B7208 112.9 235 175 152 6,450
B747-100 354 713 564 162 9,000
B747-2008 362.9 778 564 162 10,500
B747-200C 375 778 630 175 10,200
B747-SR 347.8 523 505 148 4,600
B747-SP 313 663 450 155 7,530
B767-200 158.7 280 255 134 7,600

DC-8-10 121 273 193 148 9,625
DC-8-20 123.8 276 199.5 151 7,680
DC-8-30 126.5 315 207 153 9,050
DC-8-40 124.4 315 207 153 9,650
DC-8-50 134.8 325 207 145 10,000
DC-8-61 148.9 325 240 163 10,000
DC-8-62 141.9 335 240 143 9,800
DC-8-63 153.7 350 245 157 10,180
DC-10-10 235.3 440 363.5 147 9,000
DC-10-30 261.5 565 403 158 11,100
DC-10-40 267.8 555 403 160 12,250
DCX-200 N/A 293 N/A N/A N/A

CNVR-990 114.8 255 202 125 5,400

LI0ll-I 241.4 430 359 161 7,600
L10ll-100 243.2 466 366 164 10,700

1011-200 244.2 466 368 164 8,060
.

Source: Aviation Week and Space Technology, various issues.
Note: The 8757 is expected to have a gross weight of less than 219,000 pounds.

63x 330-
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TABLE 2-7

U.S. AIR CARRIER OPERATIONS AND ACCIDENTS
IN CONTIGU0US U.S.

Table 2-3 Accidents Per Million
Millions Accidents E Each Type of Operation

Year Type of Operations Landing Takeoff Landing Takeoff

1956 S y 2/ 6.36 2 2 .63 .63

1957 S 6.88 3 1 .87 .29

E1958 S 6.34 2 3 .63 .95U .18 0 0 0 0N

T 6.52 2 3 .61 .92

1959 S 6.84 5 1 1.46 .29
N .18 2 0 22.2 0
T 7.02 7 1 1.99 .28

1960 S 6.68 1 1 .30 .30
fi .25 0 1 0 8.0
f 6.93 1 2 .29 .58

1.. S 6.50 1 1 .31 .31
N .28 1 0 7.1 0
T 6.78 2 1 .59 .29

1962 S 6.40 3 2 .94 .63
N .35 0 0 0 0
T 6.75 3 2 .89 .59

1963 S 6.66 2 1 .60 .30
N .31 3 0 19.4 0
T 6.97 5 1 1.43 .29

1964 S 6.86 2 1 .58 .29
N .19 1 1 10.5 10.5
T 7.05 3 2 .85 .57

1965 S 7.30 2 1 .55 .27
N .19 1 0 10.5 0
T 7.49 3 1 .80 .27

1966 S 7.57 2 0 .52 0
N .17 2 0 23.5 0
T 7.74 4 0 1.0 0

, ;, ,,,
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TABLE 2-7 (Continued)

Table 2-3 Accidents Per Million
Millions Accidents E Each Type of Operation

Year _ Type of Operations La ndi ng Takeoff Landing Takeoff

1967 S 8.66 1 1 .23 .23
N .17 1 1 11.1 11.1
T 8.84 2 2 .45 .4:

1968 S 9.29 4 2 .86 .43
N .21 2 0 19.0 0
T 9.50 6 2 1.26 .42

19~9 S 9.48 0 1 0 .21
N .23 0 0 0 0

T 9.71 0 1 0 .21

1970 S 9.12 0 0 0 0

N .25 2 2 16.0 16.0
T 9.37 2 2 .43 .43

1971 S 9.09 1 0 .22 0

N .31 0 0 0 0

T 9.40 1 0 .21 0

1972 S 8.88 3 1 .68 .22
N .27 0 0 0 0

T 9.15 3 1 .66 .22

1973 S 9.27 4 0 .86 0

N .26 0 0 0 0

T 9.53 4 0 .84 0

1974 S 8.39 2 0 .48 0

N .21 0 0 0 0

T 8.60 2 0 .47 0

1975 S 8.40 1 0 .24 0

N .22 0 1 0 9.1
T 8.62 1 0 .23 .23

1976 S 8.71 1 0 .23 0

N .23 1 0 8.70 0

T 8.94 2 0 .45 0

1977 S 8.98 0 0 0 0

N .25 0 1 0 8.0
T 9.23 0 1 f .22

-
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TABLE 2-7 (Continued)

Tabla 2-3 _/ Accidents Per Million
Accidents 1 Each Type of OperationMillions

Year _ Type; of Operations Landing Takeoff Landing Takeoff

5-Year Totals

1958 S 32.8 12 8 .73 .49
t hru N 1.24 3 1 4.8 1.6
1962 T 34.0 15 9 .88 .53

1963 S 37.1 9 4 .49 .22
thru N 1.04 8 2 15.4 3.8
1967 T 38.1 17 6 .92 .31

1968 S 45.9 8 4 .35 .17
t hru N 1.27 4 2 6.3 3.1
1972 T 47.1 12 6 .51 .25

1973 S 43.8 8 0 .37 0
thru N 1.17 1 2 1.7 3.4
1977 T 44.9 9 2 .40 .09

20-Year Totals

1958 S 159.6 37 16 .46 .20
thru N 4.72 16 7 6.8 3.0
1977 T 16.41 53 23 .65 .28

22-Year Totals

1956 S 172.6 42 19 .49 .22
thru (only)
1977

.

NOTES:

1/ S was derived from the Civil Aeronautics Board Annual (or NT5B) review of U.S.
Air Carrier Accidents:

For 1958 through 1963 it was taken from CAB-BOSR 58/63 PB196674
For 1964 from BOSR 7-1 PB177424
For 1965 from B0SR 7-6 PB177423
For 1966 from NTSB Annual Review for 1966
For 1967 frem NTSB Annual Review for 1967
For 1968 from NTSB Annual Review for 1968
For 1969 from NTSB-ARC 71-1 PB203183
For 1970 through 1972 from NTSB ARC 741 PB232634

' , , '; " ;,

. . . . . _ _ _ _ _ . _ _ . . _ . _ _ _ . _ _ _ _ _ _ _ _ . _ . _ _ _ _ . _ _ _ _ .
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TABLE 2-7 (Continued)

Far 1973 from NTSB-ARC 74-2
For 1974 from NTSB-ARC 76-1
For 1975 from NTSB-ARC 77-1
For 1976 from NTSB-ARC 78-1
For 1977 from NTSB-AP,C 78-2

It is twice the number of reported domestic departures for scheduled
Certified Route Air Carriers (CRAC) for fixed wing, excluding intra-Alaska
and intra-Hawaii.

For 1956 and 1957, the number is not reported in available reports for U.S.
domestic departures. But Table 28 of BOSR-58/63 PB196674 (noted above for
1958-1963) provides number of total scheduled departures for U.S. carriers.
To derive a number of departures for U.S. contiguous service, this number
was multiplied by the ratio of passengers carried in scheduled domestic service
by CRAC to total passengers carried in all scheduled CRAC flights.

2f N, non-scheduled operations, is made up of two components. The first is the
number of departures in non-scheduled service by CRAC for fixed wing, excluding
intra-Alaska and intra-Hawaii taken fran the same sources as S above. The
second component is departures in non-scheduled service by supplemental
c arrie rs . This was derived by obtaining the average revenue plane miles per
departure for CRAC non-scheduled service from sources identified above. For
want of contrary infomation, it was assumed that this same average would be
applicable to supplemental carriers. The number of supplemental carrier
revenue plane miles was divided by this average to obtain number of supple-
mental carrier departures. The sum of the non-scheduled departures was
doubled for " operations."

No similar data is available for 1956 and 1957, so only scheduled departures
are used for these years. One non-scheduled serious accident within 5 miles
is reported for thesc c.e years, and 3 are reported for scheduled service.

This method of estimating operations tends to underestimate the total number
of operations for supplemental carriers. Supplemental carriers tend to run
more non-revenue ferry operations in order to move aircraf t from home location
to point of charter. These non-revenue operations are not generally reported.
CRAC, with a wider dispersed fleet, tends to have less ferry operations.

Another element tending to make these estimates of supplemental operations low
is the exclusion of operations of " Commercial Operators of Large Aircraf t"
where this could be identified. In some years it is identified separately
from supplemental carriers. For some years in which there is no separate
identification, it may be included in data relating to supplemental carriers.
We have not attempted to separately identify these operations. It should be
noted that for the years 1965-1974 these carriers tended to have about as
many planes as the supplemental carrier fleet. But they tended to be smaller
planes. See FAA Annual Report for 1974.

Not considering ferry flights and operation of " Commercial Operators of Large
Aircraft" tends to make the ratio of accidents to operations high since acci-
dents in ferry flights and by " Commercial Operators of Large Aircraf t" are

')[ [)b 4
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TABLE 2-7 (Continued)

included in the numerator but their operations are not included in the
denominator.

_3 / Despite inquiry to CAB, FAA and airlines we could find no source of data
concerning the number of landings and takeoffs associated with training flights,
nor any reasonable basis for a reliable estimate. Since the number of these
operations is not known, we have excluded training accidents from this table.
We have attempted to bound the effect of this exclusion by estimates on a number
of bases. This results in a range for the 22 year period of between 0.9 and 17
million operations.

For the 4 off runway training accidents during this period, the rate for off-
runway training accidents is between 10% and 130; of the off-runway rate for
non-scheduled aircraf t . Thus, it appears reasonable or conservative to use the
non-scheduled off-runway rate for training.

7> 7cn
J /. JJj
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TABLE 2-8

LARGE MILITARY AIRCRAFT LANDINGS & ACCIDEN1S
C5A, Cl41, E4A

1968 - June 1978

Plane Year Landings Accidents

Cl41 1973 182,000 1

1974 177,000 1

1975 169,000 1

1976 153,000 2

All Otner Years - No Accidents

10 1/2 year total 2,152,000 5

CSA 1970 12,000 1

1974 33,000 1

1975 29,000 1

All Other Years - No Accidents

10 1/2 year total 211,000 3

1968 - June 1978

E4A No Accidents Since Start of Operations - 1974

4 1/2 year total 4,700 0

1974 - June 1978

, -
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FIGURF 2-2
U.S. AIR CARRIER TAKEOFF ACCIDENTS OF SCilEDULED FLIGliTS

IN Tile CONTIGUOUS UNITED. STATES
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FIGUIlE 2-3
U.S. Alft CAFlRIEll TAKEOFF ACCIDENTS OF NON SCilEDULED FLIGitTS
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FIGURE 2-4
U.S. AIR CAllitiER LANillNG ACCIDENTS OF SCilEDULED FLIGilTS

IN Tile CONTIGUOUS UNITED STATES
1956- 1977
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FIGURE 2-5
U.S. AIR CARRIER LANDING ACCIDENTS OF NON-SCllEDULED FLIGHTS

IN Tile CONTIGUOUS UNITED STATES
1956 1977
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APPENDIX A

Correspondence with U.S. Air Force concerning
large non-combat aircraft traffic and accidents
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CEPAGENT orr THE AIR FCRCs
N<% #N'MSNUMEAccuAATERS Aim 7CAC3 INSPEC"1CN ANC SAFETY 02NTIM gWj Nscaron ,un react sAsg.cAurenta um

.\
2 AUG ISb" Ut '. !,* SIRR

~~=en C-5A Aircraft

United States Nuclear Regulatory Coss1ssion*

Washington, DC 20555

1. .tn response to your request of 25 July 1978, attached
chart contains inforsation concerning 0-5A aircraft des-
troyed in flight m4 ahnps.

2. There have been over 220,000 takeo:'1 and approaches
since 1968. Of the three destroyed af 't, only one
actually crashed outside the 11 sits of tue airfield.

3. Destroyed aircraf t sishap rates are based on the su=-
ber of sishaps per 100,000 flying hours.

4. If we can be of further service, please advise.

@ 0 }{Z.d k:= m
RAY C. m ? 'J AN 1 Atch
Chief, Repcrts Branch C-5A Data
Directorate of Aerospace safety

P30R BRIGINAL
7T"0123

Strengt3 t3rougn Yiciance-

(3 .~,

L. .)
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CEPARTMENT oF THE AIR FoRCs ;p +.
~ b""'MN OHEACCUARTEB3 AIR FCRCE INSPECTION ANO SAFETY CENTER *

NCRTCN Af R FCKCE BASL CAUFORNIA 92409
,

:f
1

|gt'g,* g 25 AUG 1978

Hequest for C-5 Landing Infor=ation* ** * s ti

RECE VED
Pickard, Lowe and Garrick, Inc=

A'ITI: Mr. John M. Vallance AUOb0lb'd
1200 18th Strcet, NW, Suite 6M
Washington DC 20036 3I g
This is in response to your letter of 18 August 1978.
Listed below is the nu=ber of C-5 landings for the period
1968-June 1978.

1968 12
1969 526
1970 12,153
1971 21,734
1972 19,314
1973 27,362
1974 33,111
1975 29,184
1976 21,913
1977 30,436
1978 (June) 15,575 *-- Ps $ 4

tUy! 'd$dIR h
.

RCGZH G. CLUSZ
Chief, Reports & Analysis Division
Directorate of Aerospace Safety

Strength through Vigtlance
. , p,,U.

ijU' ' ,-)
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E-4A AIRCRAFT
1974 '31' July 1978

FLVING 110119 S SORTIES l.ANDINGS DESTROYED AIRCRAFT

YEAR CINlll ATIVE_ VEAR CtNUL ATIVE YEAR ClNULATIVE |HINBER RATE *

1974 66 66 15 15 107 107 0 0

1975 1,274 1,340 311 326 1,856 1,963 0 0

1976 865 2,205 262 508 948 2,911 0 0

0 h.1977 1,276 3,481 313 901 1,021 3,932 0

1978 1,143 4,624 260 l',161 ih7 4,729 0 0

{-}- * Rates based on number of accidents per 100,000 flying hours.
.

----ii um .- -si i. .. --------s--mis



O.hbIhfG
C-141 AIRCRAFT

1968 - 31 July 1978

DESTROYED
FLYING ll0URS SORTIES I LANDlHGS AIRCRAFT PilASE OF OPERATI0rt REHARKS

_
YEAR CIMillATIVE YEAR CintutATIVE YEAR CtMitATIVE fillMBER RATE *

58 672,627 672,627 163,439 163,439 244,166 244,166 0 0
t

69 642,291 1.314,918 208,654 '372,093 253,917 490,083 0 0

70 612,518 1,927,436 147,265 519,358 251,793 749,073 0 0

71 487,929 2,415,365 125,318 644,676 235,200 935,161 0 0 L

72 471,440 2,086,005 121,151 765,827 213,995 1,199,156 0 0
,

I.
73 362,532 3,249,337 97,014 862,841 101,014 1.300,970 1 0.3 Descent; landing' impact 22.5 ID4

approach northeast of arpt

74 286,377 3,535,714 78,500 941,341 177,351 'l:558,321 1 0.3 Enroute descent Struck high
mountain

I-

t 75 314,771 3,850,405 85,134 1,026,475 169,149 1,727,470 1 0.3 ' Enroute descent Struck high
mountain

,76 281.622 4,132,107 77.981 .1,104.456 153,365' 1,000,835 2 0.7 Final approach Impact 22.5 l#1
O cast of airport
C
' . Landin9 roll Departed side of

runway.and burned-

'77 299,191 4,431,298 03,461 1,107,971 171,598 2,'052,433 0 0

78 169,579 4,600,877 47,515 1,235,432 99,226 2,151,659 0 0

atos based on ntnber of accidents per 100,000 flyin9 hours.
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APPENDIX B

Briefs of at.idents and incidents involving
foreign raqistered air carriers within the U.S.
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NATIONAL 1RANSPORTAll0N SAFFly BOARD

W ASH INT. ION, O. C. 70594

RRIFF5 0F AfCIDFNTS/INCIDENIS INVDLVING

F ORF IT.N RF GI STF Rf D AIR C ARR IF R S WHF RE

ACCinFNT5/lNfl0FNTS OCCHRRFO DN H. 5. 5011.

1962 THRtl 1477

.

- -.......-..... __-.............--....-_ _ - -................... _ -- - .......,........---........

FILE DATE LnCATION A l RC R AF T DATA IN JUR I E S FLIGHI PILOI DATA* ' '

1 F 5 M/N PURPOSE
................_ _ ...................- . --- .. - =----

C-0001 R/11/64 NFW VORK NY BnFING 707 32R CR- 0 0 10 SCHED OnM PA55G 5RV AIRLINE TRANSPORT, AGF

TIMC - 1957 FRH%Q PX- 0 0151 56, 19R94 TOTAL 610Hus,

O AM AGE-StIRST ANTI AL 20S7 |N TYPE, INSTNHMENT
R ATED.

NAME OF AIRPORT - JOHN F KENNEDY
OF F R A TilM - AIR FRANCE
I V 6' t IIF aCCIDFNT PHASE OF OPERATinN
CdtLIDFD wlTH DITCHFS } Alli FROM LANHlNG

U-M
- C-0002 11/ I I / s.* JAMAICA NY enFING 707 CR- 1 0 9 $CHED INIERNAIL PA55G SRV CERilFICAIE ONKNnWN. AGF

Q TIMF - IP40 GAPFH PX. 0 0 51 SO, UNK/NR 10TAL Hnt)RS.
g

O AM AGE-NONF UNK/NR IN IYPfe UNK/NR y

IN51RUMENT R ATED. W
IOPtRATOR - MRlil5H AIRWAYS

E- - TYPE OF ACCIDFNT PH&5E OF OPERATION,

MISCFLLANE005 1AKI FROM LANDING

vim

E

AP

m
i._, -

.

&

_ . .



t< RIFF 5 0F ACCipfNIS
.......=_ __ __

-- --.....--- - ___ _ ......................

FILE DATE LOCAfl0N AIRCR AF T D AT A INJORICS FLIGHT Pil01 DalA
F 5 M/N PURPOSF

.................. =-__ _......................=_ _ .............................................................. ._

A.0001 12/25/65 5 AN F R ANCl 5C O.C AL DOUGLAS DC-8 CR- 0 0 10 SCHfD INTERNATL PA55G SRV CERTIFICait OlMFR. A r, e.

11MF - till JA-R006 PX- 0 0 41 40, RO'll 101 AL Haine s. 909

DANAGF-$tlRSTANT!AL IN TYPF. IN S IRilMF N T
RAlED.

OPFRATHR - JAPAN AIRLINFS
TYPF OF ACCIDFNT PHASE OF OPFRATInN

ENGINE f alliaRF na Mat FUNC T inn I N F l I GH T CLIMA in CRul5E
FIRE OR tuPtn510% IN FLIGHT I N F 3 IGH T CLIMB 10 CRH15E

PROS APL E C all5F l5 9
P0wf R PL ANT . COMPR FS5nN ASSFMRLY nTHr A
MI SC t L L ANF nHS AC T S . CONN ! T IONS - IMPROPFDLY INSTALLED
PFRSONNFL - M A I NT F N A NC F . 5 F R v lC I' .G. I NS P F C T i ng IMPRnPER M..emiENANCE IMAINTENANCE PERSONNFL)
Pt R SONNf L - MalNT E N ANCF .5E RVIClNG. INSPFCilnN INAOF0 Hale INSPfC1]ON OF AIRCRAFT IMalN1EN ANCE PE R 50NNE ll

FAC1HNISt
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COLLISION es TH GenuNn/wATFR CONT Rnt L F n I Air E DF F INI TI AL CLIMR

PanR Amt E CAH5Fl59
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......................................................--- _-: ..................._-- .............................

A-0001 3/10/t.6 RFFF ISLAND ALA5. GNOMMAN G-21A CR- 0 0 1 SCHED DOM PASSG SRV AIRLINE IP ANSPOR T, AGE
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IN MI SCE LL ANFhH5 ACTS.CONnliinN5 - M ATE RI AL F A [Lt}RE

COMPLETE PilWE R LOSS - COMPL E T E ENGINE F AILURE /F L AMEnui-1 FNGINE
'

RE M ARK 5- F AllHR E OF MAIN THRH5T SE ARING C AUSED DISIN TEGR ATION OF NO.1 L OW PRES 5URE TUR8tNE DISC ON NO.4 ENG
9

m

. _ _ .
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MOV % 1 ARF.WA%H L OC A L

TvPF OF ArrtDFNT PHA56 0F OFERailnN
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RRIEFS OF ACC I DF N TS
___ .______ .....-- ____...._. _ ___..._______....._.- _ .- - - - - - _ ____.....____..____...._.._..._______.. ... _____
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F S M/N PilRPOSE

_ _ . . . . _ _ _ . - _ . _ _ . . _ . . . . . _ _ . . _ - _ _ _ _ . . _ . _ . . . . _ . . - _ _ . . _ _ _ _ _ _ . . . . - - - =.....-_...________........._-.............. __ -._.
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LIST OF ARPRcVIATinNS USED IN RRIEFS
AFRIAL AnvFRTISE AERIAL ADVCR11 SING
ATR. FLIGHT INSTR. AIRLINE TR ANSPnR T I NS TR UC TOR
AIR SH'N/ RACING AIR SHOw/ AIR RACING
AIR Tixl-CAR"9 AIR TArl-CARGO OPERATIONS
AIR iaxl-PASSG AIR TAXI-PASSENGER OPERATIONF
APP 40ACH CTL-DFPARTHRE APPROACH CON TROL-DEP AR TU4E
APR CTL-TOW ENRT CTL SRV APPROACH CONTROL-TUwER EN ROUTE CONTROL SERVICE
ASSOC CunP CTL ACTlv! TIES ASSOCIATED CROP CON TR OL ACTIVITIES
ASSOC FIRC CTL ACT IVIT IE S AS$nCIAlED FIRE CCNTROL ACTIVITIES
C09wcRCIAL. PLIGHT. INSTR COMMERCIAL FLIGHT I NS TR UC TOR
CnRP/ EXEC CORPORATION / EXECUTIVE
CR- CREW
CTR CARGO-O CONTR AC1/CH AR TER-C ARGO-DO*E ST IC
CTR CARGO-I CONTR AC T /CH AR TER-C ARGO-I NTERNA TION AL
CTR PASSG-D 5'NTR AC1/CH AR T ER-PASSENGE R-DOMES TIC
CTR PASSG-1 r rNTR AC T/CH AR TER-P A SSENGER-!NTERN ATIONAL
LAST ENROUTE STOP LAST PLAFNc0 EN ROUTE LANDING POINT
MAPPING / PHOTO AERIAL MARP NG/ PHOTOGRAPHY
MIL CONTRACT CARGO INTL MILITARY CONTRAC1-CARGO-INTERNATIONAL
MIL CONTRACT PASSG INTL MILITARY CON TR AC T-P A S S E NGER-INT E RN A T ION AL
HILITARY CTR CARGO OOM MILITARY CON TR AC T-C A RGn-DOME S T IC
MIL'TARY CTR PASSG SOM MILITARY CON TR AC T-P A S S ENGER-DOMES TIC
ul CTW CARGO MILITARY CON 1RACT-CARGO
HIL/CTR PASSG MILITARY CON TR AC T-P AS S ENGER
NR. NEAR
NS CTR CARGO NONSCHEDULE D/CH AR TER R EVENUE C A RGO-INTR A-S TA TE
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NS CT4 REVENUE PASSG DOM NON SCHEDULE D/CH AR TER REVENUE PASSENGER-DOMESTIC
NS CTR REVENUE PASSG INTL NONSCHEDULED / CHARTER REVENUE PASSENGER-INTERNATL
07- OTHER AIRCR AF T AND GRCUND
PARAJUMP PARACHUTE JUMP
PRIVATE.FL. INST R. PRIVATE FL!GHT I N S TR UC TOR
PX- PASSFNGERS
RADAR CTL/ SURVEILLANCE RADAR CON TR O L / SUR V E ! L L A NC E
SCHED CARGO SRV SCHEnULED CARGO SERVICE
SCHc0 now PASSG SRv SCHEnULED DOME STIC C ARGO SERVICE
ECHED DOM CARGO SRV SCHEDULED DOMESTIC PASSENGER SERVICE
SCHED INTrRNATL CARGO SDV SCHEnULED IN TER N A TI ON A L CARGO SERVICE
SCHED INTERNATL PASSG SRV SCHEnULED INTERNATIONAL PA%SENGER SERVICE
SCHED PASSG SRV SCHEDULED PASSENGER SERVICE
S-0 SCHFDULED OOMESTIC
S-1 SCHEDULE 0 INTERNATIONAL
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