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system managed by the NTSB. Why was NASA chosen

8. Describe the databese Safety Reporting System? What is its function?

to manage the Aviation isits :
i ders and cockpit voice recorders? How
« the purpose of flight data recorders .
3 \naf'zell—ftlst}:e; Eerflsed for accident prevention purposes® What is the ICAO
13

ADREP; Give s everal examples of information provided by ICAO and based on
ADREP data.

10. Discuss OSHA's recording require
the reasons for collecting these data.

11. Discuss the role that BLS plays in recording and analyzing occupational injury/
. Disc

iliness data.

12. Discuss some o'f ‘
requirements, givin
13. What does 40 CFR Part 87 address?

ments for injuries and ilinesses and discuss

the salient features of EPA’s hazardous substance reporting
g reasons for the same.
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LEARNING OBJECTIVES

After completing this chapter, you should be able to

e Explain why the accident rate is a better measure of safety than accident counts.

e Discuss some of the issues to be aware of when analyzing and comparing
commercial aviation accident statistics.

e Discuss the results of Boeing's Summary of Commercial Jet Trausport Aircraft
Accidents. ' '

e Summarize the trend in aviation accident statistics as reported by United States
and international commercial aviation during the 1980s, 1990s, 2000s, and 2010s.

¢ Discuss future concepts in ICAO accident prevention.

s Discuss OSHA injury and illness rate statistics.

INTRODUCTION

In passenger transportation, safety factors (also referred to as causal factors) are
events that are associated with or influence fatality rates. A safety indicator is a
measurable safety factor. The probability of death (or injury) as a result of traveling
on a given mode, when quantified, is the primary benchmark of passenger
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transportation safety. Vehicle accident rates also are commm_ﬂiz uset_id ast safety
indicators since most passenger fatalities occur as a result of vehicle acci _elx{l ; t
If one were to look at risk as the probability of death, then the r1i: ‘us ﬁ
traveling can be established from fatality rates. However, corr'lmerci;a :\'rz (1:ca>n
fatality rates are poor indicators of short-term risk change's, asa snllc%le arge j "
result in the deaths of a few hundred people. Hence, a.smgle accident czntgr{?ra '
influence fatality rates. Therefore, the trending of fatahty rates }:fzqulres ata notl;z
extended time periods (5 years or more). As an alternative, accl e]I;t ra;etf t(;al\.t.
used instead of fatality rates as indicators of safety 1'EVEIS. The num Igr of fatali 1::,15,
even for a specific type of accident, varies greatly with each crash. . owevel:, W] tL e
the number of accidents may have a narrower range .of anr.lual Varlamcisi ’cf anli he
aumber of fatalities, it has similar analysis issues. ‘While acc1dents‘ ex-':tse taita frtles
in numbers, they are still quite small. Also, accidents can vary zlgnl ican fy hor::a
one vyear to the next, and hence accident rates are also poor indicators ol short-
i f risk trends. .
termB(:sft:xia:)e;eocan use accident statistics for safety analysis, it %s neceis;ary to
understand the denominators of exposure data us.ed'in transportation ac;tn enttor
fatality rates. Exposure data are information that 1r.1d1cates the amount odopl:;ﬁzl:;
nity for an event to occur. Cycles, distance, and. time for passengers ?n tve cles
are the principal exposure types. They are ustad in the den?mlnator of ra e{::,- Eour
as [atalities per passenger departure or electrical system failures per alrzra]; : !
The choice of type of exposure data will affect how rates are compaxée etween
and within the transportation modes. Passenger-m_iles (the numbt?r of passengers
multiplied by the miles traveled) are most app.ropnate when one is coi'?pzn;i :&1:
transportation with other modes of transportation, as they allolw generalized br o
based system comparisons. Using trips between the same city pairs to cor]r;p .
risks for different modes of travel would be very appealing. .However,f the num e; o
city pairs in the United States is extremely large., and some modes E uansp?n::l 1(;3
do not bave passenger data in the format required for t!rus type o comEands;o t "
addition, risk per passenger-mile is not uniform over a trip and can vary by the typ
en or the time of day. . .
o rOILtlt?stiII{ear that the probagility of an accident is significantly higher c:‘lum-w.g1
takeoff or landing than in any other phase of flight. Hence, the bulk qf comm(.er;ufls
aviation passenger-miles occur under conditions when the overall averaged ris , hle
much lower. Vehicle-miles (as opposed to passenger numbers) are preferred in

denominator for comparison of exposure and accident rates, as the number of pas-

sengers per vehicle usually vary. Finally, vehicle-miles traveled do not reflect the
risks associated with the size of the vehicle and/or its speed. ‘ tant

Aviation accidents can vary greatly in severity, ra.mging from a flight atte:il lan_
back injury from pushing carts during in-flight service or handling ov&erhea zrge
gage, to several hundred deaths due to an aircraft c.rash. To ren erfa:: Ilnand
equitable perspective on things, some databases categorize acc1depts a}i a EL o
nonfatal. However, even here, a single death on a ramp during an aircraft pus e
would still be classified as an aviation accident. To address this issue, the'N )
classifies accidents as major, serious, injury, or damage (see Chapter 4 for definitions)-
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Another classification (popular with the insurance and aircraft manufacturing
industries) of accidents includes (aircraft) hull loss and wonhull loss. A hull loss is
airplane damage that is beyond economic repair.

Accident counts by themselves cannot be reliably used to measure relative
safety among organizations and their products. All things being equal, an airline
that has a larger fleet of aircraft could be expected (statistically speaking) to have a
larger number of accidents than an airline with far fewer planes. Similarly, aircraft
models that are flown more often would be expected to be involved in more
accidents than less frequently used models. For this reason the accident rate, which
is the number of accidents divided by some common base variable (e.g., flight
hours, departures, and miles flown), is a more valid indicator of relative safety than
just accident counts. In this context, time (flight hours) is a popular measure of
exposure in many types of risk analysis. Since flight-hour data are needed for eco-
nomic, operational, and maintenance reasons, airlines keep accurate records of
such data which are readily available for safety rate comparisons. Also, rate data are
used by the NTSB to compare safety performances among airlines and other sec-
tors of the air transportation industry.

It goes without saying that takeoffs and landings are the riskiest phases of flight

“where most accidents occur. So, if takeoffs and/or landings are used as a base for
rate calculations, then the airline that predominately flies smaller aircraft more fre-
quently on shorter routes would be favored more than the airline that predominately
flies larger aircraft on long routes {(and would consequently have fewer takeoffs and
landings). The bias reverses in the above example if hours flown are used as the
‘base for accident rate calculation. Then again, since most of the risk involved with
air transportation is associated with takeoffs and landings, 2 1000-mile trip is sim-.
ilar to a 100-mile trip when both are compared for safety. Overall, there is a stron-
ger correlation between accidents and departures than there is between accidents
and flight hours or between accidents and passenger-miles. Therefore, aircraft
departures (or landings) are a valid exposure parameter for air transportation.

The air transportation industry is extremely dynamic with technological
advances, operational strategies (point-to-point versus hub and spoke), and merg- -
ers, consolidations, and bankruptcies rapidly changing the aviation landscape. The
aviation industry of today is very different from what it was 30 years ago. Hence,
one should exercise care when comparing safety statistics over long periods. While
there is no clear answer as to what time domain is appropriate for analyzing and
comparing’ aviation safety data, the most recent 5- to 10-year span appears to be
the accepted norm among federal regulators.

Aviation accidents are rare occurrences, and the risk of death or serious injury
by air travel is minuscule. The domestic airlines as a group average just under four
catastrophic accidents per year (even less if one were to exclude sabotage and
terrorism). With such small numbers, making statistical inferences from the data to
evaluate safety performance of the industry is very difficult. Regulatory agencies
and the aviation industry maintain a wide variety of safety-related information.
However, one must take into consideration the accuracy and completeness of
these data when developing safety trends and recommending control measures.
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Safety factors other than fatalities or accidents that (iirllcéude dthe n;t;‘lre ande ;;11?::
i i Id be studied and used for pre

of accidents (covered in Chapter 6) shou .

strikes against safety exposures and to provide timely feedback to management and

policymakers.

In summary, no single measurement provides the complete safety picture.

Passenger-exposure data are used when passenger risk is to be de;cngei ia;s(:;g;;
miles are used when the influence of vehicle size or spe.ed on the da Js nonexs:
tent. Departure-exposure data account for nonljlmform nskdover a trlp.f Time s &0

most widely used exposure measure, and time-based data are o y

available.

AVIATION ACCIDENT STATISTICS

Chapter 4 reviewed various data reporting systems,.both Volun\tary and m-andat;)ry,
that are used in aviation. While ensuring compliance or consmte:;cy. 1n_satﬁt};
reporting is difficult in general, yoluntary systems have added complexity in tha

they are inconsistent and less reliable. There are several reliable sources of

accident data. One of the most easily accessible accident databases is maintained

by Boeing, which publishes an annual Statistical Summc_cry‘ of (‘io.mf{@ermsa:fg:t
Airplane Accidents. Another excellent source documen_t is thef v1at1(z/nF. ally
Network of the Flight Safety Foundation found at thp://awatloP-sa et%nn? .d gzat g;,
the definitive and mandatory source of aircraft accident data in the Unite

is the NTSB database.

MANUFACTURERS’ INVOLVEMENT WITH SAFETY Data

e airframe and engine manufacturers can be found at
accident sites participating in the investigation. They f:o]lect and a{'latlyztca1 t:latai; ”,['lv:.];y
recommend improvements in the way aircraft are designed and built and in tfe y
they are operated and maintained. The mandate is to learn to prevent future

Safety professionals with th

mis};e?;?iille manufacturers may undertake similar functions,
framework for carrying out those functions can differ mar!gedly between therriL;SFZE
example, accident investigation and safety data analysis a:lre f:epei{'af{zduzj s o
Boeing, while they are combined at other manufacturers and often lin

in a single organization. _ .
tom?[rhsgl ilf:;etslt thinggio agconstant among 1jnanufacturers’ safety d?partm;:g :.:
their responsibility for accident investigation. When a company’s Iimrothe ar_
involved in an accident, that company has a duty-to help ifmd tl-{e cause. }111 ;;Pa "
lance of the NTSB, the company becomes a party to the %nvestTgatmn.‘T at m o
the manufacturer’s representatives work alongside NTSB investigators 1n e‘icamm e
evidence at the accident site. The parties conduct subsequent 1;.ests and sugg
fr 3re—. Vst lom il amalveic and mihlished report are the NTSB's exclusively.

the organizational
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Safety departments scrutinize incidents as well as accidents. Committees are
formed to represent various departments using new safety management systems
(SMS) procedures.

Based on the events reviewed, the committees recommend design changes or
revisions in maintenance or operating procedures. Accident reports produce a lot of
data. Still more data come from incident reports and other files compiled by air-
lines, manufacturers, and government agencies. The FAA, for example, records
Service Difficulty Reports. Manufacturers’ safety departments have come to view
these data as a resource to be developed and cultivated. The data come from a
variety of sources. Manufacturers’ service representatives around the world report
regularly on anomalous events both large and small. ‘

Airlines often report directly to manufacturers. Other data sources include civil
authorities and international organizations such as the International Air Transport
Association, the UK. CAA, and U.S. FAA, as well as insurance underwriters and
publications. Even with all those collection efforts, safety staff don’t claim that a
record of every event unfailingly finds its way to the appropriate database. When
little or no damage is involved, airlines sometimes make no external reports.

While manufacturers of large airframes maintain what probably are the most
extensive databases, others also are collecting such information. Makers of engines
and other components are also in the business of collecting statistical data.

- The purpose of gathering the data is trend analysis. Computers may be able to
discern patterns that a human analyst would miss. Boeing has taken a proactive
stance in the area of safety. Manufacturers can alert carriers to problems they didn’t
know they had. A team assembled by Boeing uses accident records and other data to
identify current safety issues. For example, Boeing was 2 leading proponent in stress-
ing the importance of installing GPWS and the need for proper training in its use.

Similarly, to prevent approach and landing accidents, Boeing has urged that
every runway used by commercial transports be equipped with an instrument land-
ing system (ILS). And several training measures have been advocated for pilots and
controllers to alleviate the dangers associated with nonstabilized approaches.

Boeing research also has addressed “crew-caused accidents.” Its data and other
sources identify flightcrew error as the primary cause in close to 70 percent of
commercial jet hull-loss accidehts (see next section). However, accidents rarely
have single causes. Manufacturers’ prevention strategies address all the factors, not
just the primary one. Removing even one link in the chain of events can prevent
many accidents.

Airlines maintain databases and conduct trend analyses of their own. These anal-
yses can benefit from work done by the manufacturers. For example, American stud-
ied a series of 757 tail strikes. After assessing its own records, the carrier checked
with Boeing about the experiences of other 757 operators. Once the problem was
identified, American and Boeing worked to solve it by revising training methods.

Metro operators receive'a monthly trend monitoriy{g report with statistics on
factors such as dispatch reliability, in-flight engine shutdowns, and unscheduled
component removals. The reports are based on operating data from more than
25 operators of close to 250 Metros.
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The large airframe manufacturers also publish annual reports on their compila-
tions of industrywide accident data, although they differ in the way the data are
sSenlfere] pleoquo [enuuy

analyzed and presented. For day-to-day problem solving, airlines have more contact .
with a manufacturer’s accident and incident investigators than its data analysts. =) § o o
. . . - — o
In the discussions that follow, databases from Boeing, the Flight Safety ~ % 2 2 o
Foundation, and the NTSB will be explored to analyze aviation accident statistics. 2 ' z 5 5002
: < FERET AR
:]C: g |3 A T A 002
BOEING’S ACCIDENT STATISTICAL SUMMARY 2= IEEIIETEseSTEIEIy
e :@' [EX e N TR R T 5002
According to the Boeing statistical summary, in the 50-year history (worldwide) of 2% = 2002
scheduled commercial jet operations (1959 to 2009) there have been 1704 accidents = .§ RSP TE  Ek Gk RN
resulting in 28,296 onboard fatalities. Of the 1704 accidents, 592 accidents caused TO ——— iy 1002
. - . . ; - - £ R e 4 e ]
fatal injuries of which 479 were hull-loss accidents, 25 were attributed to substantial | s 6661
sult of less than substantial damage accidents. If T PN T T
! . B B R R B %
i RN T EFELT ] LR T BT Y w";:ﬁix&'&&&»ﬁ{:i 3 £661

damage accidents, and 88 were a re
79 percent (1344) of the 1704

S B LR =131 8

one were to consider accidents by type of operation,
accidents were passenger operations, 14 percent (244) were cargo operations, and the 5
remaining 116 accidents occurred during testing, training, demonstration, or ferrying. E o E| S R S R P
United States and Canadian operations collectively had about 31 percent (530) of the I EEEERERERE mﬂii,ﬁx? | 6661
1704 worldwide accidents, contributing to about 22 percent (6153) of the 28296 |5 .';'?3‘ eI TsssERTTImvEA S 1661
global onboard fatalities. Over this period, there have been in excess of 563 million ; '?é 8 N,
cumulative departures and more than 993 million cumulative flight hours. The indus- 5 Sg e 6861
try is now operating 20025 jet aireraft, with little over 21 million departures each year. ‘ < EEIIserEsTEETETE /96,
If we look at the plot of all accidents for the worldwide commercial jet fleet for { e e e e
the period 1959 to 2001, we can see that the rates for all accidents and those " ; ' M\’H sesl
involving hull losses has been fairly stable for the past 35 years (Fig. 5-1). If we - WMW EEETTrETaAST £o6)
apply control limits to these data, generally 3 standard deviations on either side of e~
the number of hull-loss accidents each year, we can clearly see that the jet airplane - e
transportation process has been under statistical control for a number of years. 2 6/61
However, even if this low accident rate remains constant over the next few years, 1261
we can expect to see an increase in the actual number of hull-loss accidents each R d e N g
year as the fleet increases in number of departures. - R e ‘:_-”f G261
Hull losses and fatal accidents were also analyzed according to the phase of EEETETR Ry S——— — .
flight in which they occurred (Fig. 5-2). The combined final approach-and-landing = , S T
phases accounted for 34 percent of the hull-loss and fatal accidents, followed by ; = FL61
the combined phases from loading through initial climb (38 percent). Cruise, = =
which accounts for about 57 percent of flight time in a 1.5-hour flight, occasioned
only 10 percent of hull-loss accidents. : 2961
fn past years, the summary also considered primary cause factors for commer- + c961
dents for the period 1992 to 2001 (Fig. 5-3). For accl-

cial operation hull-loss acci

dents with known causes, flightcrews were considered the primary cause in most

accidents—66 percent over the 10-year period from 1992 to 2001 (Fig. 5-3).
Finally, fatalities by accident categories were covered for the period 2000 t©

2009 (Fig. 5-4). Loss of control in flight accounted for 1759 onboard fatalities fol-

lowed by controlled flight into terrain (CFIT) which had 961 fatalities during the

(sanpedap uoiw Jed sjUaPIOYE) 818 WEPIDIE [BNUUY

Year

FIGURE 5- i 8 taliti
1 Accident rates and fatalities by year; all accidents, worldwide commercial jet fleet, 1959—2009

(Source: Boeing 2009 Statistical Summary, July 2010)
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Conkolled Flight inte or Toward Terrain

Fire/Smoke {Non-Impact)

Abnormal Rurway Gontact
Fuel Relaied

ARC
CFiT
F-NI
FUEL

Midair/Near Midair Collision

Loss of Control — In Flight
Qther

-LOG-
MAC
OTHR

|

1759 (89)

External fatalities (total 244)

Onboard fatalities (total 5001)

Ground Handling

RAMP

RE

Takeoff or Landing)

Runway Excursion (

Vahicle, Aircraft or Person

Runway kcursion —

RI-VAP

Malfunction (Mon-Powerplant)
Malunction {Powerplant)

Systerm/Component Failure or
Unkaown or Undetermined

System/Component Fallure or
Undershoot/Overshoot

SCF-PP

SCF-NP
UNK

usos

WSTRW  Windshear or Thunderstcrm

ations, Navigation, Surveillance

Air Traffic Management/Communic:

Bird

Cabin Safety Events

Abrupt Maneuver
Evacuation

No accldents were noted in the foliowing principal categories:
Acrodsorne

ADRM
AMAN
ATM
BIRD
CABIN
EVAG

Fire/Smoke {Post-lmpact)
Ground Collision

feing

F-POST

Onboard fatalities

606 (21) / /Extemal fatalities

Low Altitude Operaiions

GCoL
ICE
LALY

Loss of Conirol — Ground

LOC-G

Runway Incursion — Animal

Sacurily Related
Turbulence Encounter

fl-A
SEG
TURB

For a complete description go to: hittpsfwww.intlaviationstandards.org/
110 (4)

122 (3)

) 154 (38)

156 (69) 193 (9

98 (1)

2(2)

1(8)

23 (0)
WSTRW EUEL RAMP SCF-PP

2000

1800

1600

1400 -

1200 |-

1000 |

sshlered

800

600 -

400

200

NI

OTHR -

RE
(Takeoff)

UNK SCF-

LE9S
zE<8
27+
s

B

=

E

=

=

fatal accidents

16

16

{89 total) ——— 20

Note: Principal categories as assigned by CAST.

FICURE 5-4 Fatalities by CICTT accident categories, faral accidents, worldwide commercial jet fleet, 2000—2009.

{Source: Boeing 2009 Statistical Summary, July 2010)
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Boeing’s accident data exclude turboprop aircraft as well as those with
maximum gross weight of 60,000 Ib (27,216 kg) or less; Soviet Union and
Commonwealth of Independent States accidents; and accidents resulting from sab-
otage, hijacking, suicide, and military action.

Several important lessons can be learned from the Boeing data. The most obvious
of these is the issue of human error. The human factor is clearly and consistently the
most frequent cause of incidents and accidents in the airline industry. It must be kept
in mind that Fig. 5-3 only shows the tip of the human-error problem; flight crewmem-
bers are not the only source of error in the aviation system. Hidden in each of the
other categories of primary cause factors is 2 significant, although sometimes hard-to-
determine, human-error component. In the maintenance category, for example, recent
unpublished data suggest that more than one-half of these involve human factors, and
it seems likely that similar rates of human-error involvement can be found in the other
categories as well. This js why estimates of the total contribution of human error to
aviation incidents and accidents can range as high as 80 to 90 percent. g

Based largely on data such as these, it has become increasingly apparent that the
management and control of human error are the largest single challenge facing airline
safety management. This recognition is not new. In 1974, the Flight Safety
Foundation held its 28th Annual International Aviation Safety Seminar in
Williamsburg, Va. The theme was human factors in flight operations, and it is believed
that this seminar. was the first major airline industry safety conference devoted to
human error. In 1975, IATA sponsored its 20th Technical Conference: Safety in
Flight Operations. The conference proceedings almost exclusively focused on human
factors and human-error issues, which were termed “the last frontier of aviation
safety.” These early industry efforts were at the vanguard of present-day approaches to
the problem of management and control of human érror in aviation operations.

The University of Texas, Human Factors Research project conducted aviation
safety research funded by the FAA and industry for over 25 years. More recently, a
current salety initiative of the Flight Safety Foundation is 2 project entitled
Operators Guide to Human Factors in Aviation which contains an extensive
compendium of Human Factors information on the flight safety website. The
Flight Safety Foundation, in conjunction with AIRBUS, established an annual
Human Factors in Aviation Safety Award which is presented at the FSF European
Aviation Safety Seminar. Likewise, IATA and ICAO are very active in Human
Factors training on an international basis. The subject of Human Factors is
thoroughly explored later in Chapter 7 of this text.

" Unmrep STATES AND INTERNATIONAL ACCIDENT STATISTICS

For the United States, the primary source of safety data is the NTSB. Tables
5-1 through 5-5 present a year-by-year summary of accidents, fatalities, and
accident rates for U.S. carriers operating in scleduled and nonscheduled
service under FAR Part 121 (major air carriers) and Part 135 {(commuter air
carriers and on-demand air taxis), respectively. Note that these data reflect the
NTSB’s official definition of an accident, of which fatal accidents are a subset.
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CuarTER FIVE

i itd 1990 through 2009, for U.S.
E 5-5 Accidents, Fatalities, and Rates, )
}?fé-‘arriers Operating ,Under 14 CEFR 135, On-Demand Operations

ACCIDENTS
pER 100,000

ACCIDENTS FATALITIES DEPARTURES
YEAR ALL Fara. Tomar  Asoakd  FLIGHT Hours AL Faran
1990 107 29 51 49 2,249,000 4.76 1.29
1991 88 28 78 74 2,241,000 3.93 (132:51.
1992 76 24 68 65 2,844,000 2.67 0‘32

69 19 42 42 2,324,000 2.97 .
Lo 85 26 63 62 2,465,000 3.45 1.05
1992: 75 24 52 52 2,486,000 3.02 gg;
1996 90 29 63 63 3,220,000 2.80 0.48
1997 82 i35 39 39 3,098,000 2.65 0.45
1998 77 17 45 41 3,802,000 2.03 0.37
1999 74 12 38 38 3,204,000 2.31 0.56
2000 30 22 71 68 3,930,000 2.04 0.60
2001 72 18 60 59 2,997,000 2.40 0.62
2002 60 18 35 35 2,911,000 2.06 0.61
2003 ' 73 ' 18 42 40 2,927,000 2.49 0.71
2004 66 23 64 63 3,238,000 2.04 0.29
2005 65 i1 18 16 3,815,000 1.70 0.27
2006 52 10 16 16 3,742,000 1.5:9 0.35
2007 62 14 43 43 4,033,000 1.54 0.62

2008 58 20 69 69 3,205,000 1.81 K
2009 47 2 17 14 2,875,000 1.63  0.07

NOTES:
elimina:y“ . - a_ - o d
: %(])jolgutd;;ig ;E:resﬁmated by the Federal Aviation Adn.mmls!rauon (l;ﬁ?].eMlles flown an
desartu:e information for on-demand Part 135 operations is not avaliabie.

source: http:/fwww.ntsb.gov

Because of the NTSB’s very broad definition of an ac':c1dent (ﬁny [}E;:tljgnét;}tlzz
involves, e.g., a broken bone is classified as an :acmdet.nt),lt' ecr e

eriences an average of close to 36 reportable acc1de1:1ts involving s S
or heduled air service each year. However, serious accidents, those involving S
?t?eiscare much rarer. The average number of fatal accidents from 1990 to 2009 ha

been about per year for scheduled and nonscheduled (Part 121) operations. Over

this same period scheduled and nonscheduled. {Part .121) departu'li;..s m;zca;s;ii;r;;z
3.1 million to 10.4 million having reached a high point of 11.1 5 1111 1;})11; . End o
5000 before the terrorist incidents of September .11, 2091. C e?n‘hy,mnmer mdin e
accident rates in the United States is in the desue.d d}recnon, c:: ’ isti,c
wide trend in developing third world aviation countries 18 not so optimistic.

- it h
Tex 1980s. In the NTSB's first 15 years, airline safety improved steadily. In 1396’1,9 tsoe
) -’ . k] . s
airline fatal accident rate was 0.006 for every 1 million aircraft miles ﬂml:ml.g 8372 s
ehie rate was down to 0.001, a reduction of 83 percent. And on January 1, )

10t
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transport. The period spanned 1980 and 1981; never before had there been even one
calendar year without such an accident. The previous record had been 15 months,
from September 1971 to December 1972. The airlines flew more than half a billion
passengers on more than 10 million flights in the 26-month period—more than half a
trillion passenger miles. The aerial transportation involved would have taken every
man, woman, and child in the country on a flight of more than 2000 miles,

Just 13 days into 1982, the air carriers’ remarkable record came to a shattering
end when Air Florida Flight 90, a Boeing 737, taking off from Washington National
Airport, crashed onto a bridge in a snowstorm. Seventy passengers, four
crewmembers, and four persons on the bridge were killed. There were five fatal
accidents in 1982 that produced a fatal accident rate of 0.057 per 100,000 aircraft
hours. This rate was down 7 percent from the 0.061 recorded in 1981, when there
were four bizarre single-fatality accidents. The fatality total, however, was 235, the
third highest in a decade, compared with 4 in 1981 and none in 1980.

In 1983, the commuter airlines achieved sharply lower accident rates for the
second successive year. The commuters had only 16 total accidents, 2 of them fatal,
compared to 26 total accidents in 1982, of which 5 were fatal. Fatalities dropped from
14 to 11. The rate of 0.687 total accident per 100,000 departures, the rate most often
used to measure commuter safety, was 46 percent lower than that in 1982.

The scheduled. airlines had 4 fatal accidents in 1983 that produced 15 fatali-
ties. There were 22 total accidents in 1983 compared with 16 in 1982 for a 1983
rate of 0.318 total accident per 100,000 aircraft hours. _

Only 13 accidents, fatal and nonfatal, occurred in scheduled airline service in
1984. A record low, this produced a total accident rate of 0.229 per 100,000 depar-
tures. By comparison, the same rate was almost 3 times higher, 0.659, in 1975.

By the end of 1984, there had not been a catastrophic crash of a U.S. turbojet air-
liner since the July 9, 1982, takeoff crash of a2 Pan American B-727 at New Orleans.
That period of nearly 30 months marked the second time since 1979 that the airlines
had operated for more than 2 years without a catastrophic crash of a jet airliner.

The year 1985 began in tragedy. On January 1, Eastern Airlines Flight 980, a
B-727 smashed into the side of Mount Illimani, Bolivia, 22,000 feet above sea level
during a descent for landing into La Paz. All 29 passengers and crew were killed.
Although an NTSB-led expedition reached the accident site, deep snow, and severe
cold made recovering any of the bodies-or the cockpit voice and flight data
recorders impossible.- &

The Bolivian accident was the first of 13 fatal U:S. commuter and major airline
accidents in 1985, in which 563 people died. In addition to the Bolivian accident,
major accidents involving substantial loss of life included these two serious crashes:

¢ Delta Airlines Flight 191, a L-1011 TriStar aircraft which slammed into the
ground as it encountered a wind shear on final approach into the Dallas—Fort
Worth airport on August, 2. Fatalities: 135. This/ accident prompted major
changes in FAA training and improvements in Doppler radar weather technology.

* A military-chartered DC-8, Arrow Air Flight 12é5, which crashed on takeoff
L o U Y T ~ 1 1-.

A T .- —~
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Although the loss of life in commercial passenger flights was I}iigher_ in' 1985
than in an; previous year in the 1980s, the overall re(:i)rd for U.8. civil aviation, as
i db :dent rates and fatal accidents, was mixec. .

Judggor }t’}‘: cslcheduled (Part 121) airlines, the fatal acc1de;1t1 ;g’;e ;f O.OGGhEZr
i han 3.5 times that o . For unsched-
100,000 departures In 1985 was more . o unee

’ irli i the fatal accident rate of 1.261 per

uled (Part 121) airline service (the charters), o 2
ice that of 1982, the last year betore
100,000 departures was more than twice that ¢ > o
, ; irli dent. In 1985, the total number o
where thefe had been a fatal charter airline acci b
i heduled (chartered, Part 12 ) airlines
fatalities for both the scheduled and nonsche e, B U5, o
i g U.S. air
king it the second-worst year in history for acciden ;
?::ﬂifsé ,Cr;:laly ;g1977 when two charter B-747s collided on the runway at Tenerife
; I : ities higher.
irport in the Canary Islands, were fatalities hig’ _ _
AerfO\rft;?Zl accidents and 5 fatalities in 1986, major mishaps (.)f large, sc}ie‘dulejd
(Part 121) U.S. airlines hit a 13-vear high in 1987 with §2 accidents, nzm} tlrfg ;2
231 deaths. This number was the highest since 42 acc1der_;1i og.;urre.dg;1 o7
; . one-half of those in 1987. 1he 52 accl
when departures were almost one ha. ;
irli i i £ 0.425 per 100,000 departures, up
duled airlines resulted in an accident rate of 0 P
Sfrccljlri 31: 0.289 (a 47 percent increase) recorded in 1986. ?—lowever, the fatlill acci
dent rate of 0.041 represented an almost 200 percent increase from the year
before. Among the major fatal accidents in 1987 was:

e Northwest Airlines Flight 255, an MD-82, crashed after 1ift'0ff' from, Dfe;lroit
Metropolitan Wayne County International Airport due to the flight crew’s 12 ufrf
to use the checklist to ensure the flaps and slats were extendgd for takeoft.
Fatalities: 156, including 2 on the ground.

In the commuter or regional airlines, there also was a sharp ﬁur}?a};lou: f'rlt.:(r:3
1986, There were 33 accidents in 1987, of which 10 were fat.al~—tf e9 I%h es s‘:v e
38 accidents were recorded in 1980. Fatalities hit an 8-_year hlgh‘ o 598.6 ;}rlz rere
1.174 accidents per 100,000 departures, compared Wl.th 0.510 ml- 1. .1979
accident rate of 0.356 rose from 0.071 in 1986 to the h}ghes"c eve smf(;e the. o

Accident rates for U.S. scheduled air carriers dechne(.:'l 1n'1988-' om .denzrs o
before. According to the NTSB's statistics, there were 29 major air zlarn_er ui;;;l enis i
1988, which is 3 less than in 1987. Of the 29 accidents, 3 were fatal, res g

fatalities. The accident rate dropped from 0.425 per 100,000 departures in 1987 to -

0.381 in 1988. The fatal accident rate fell from 0.041 per 100,000 depa:sturf; ;(; Of}?;:e
Commuter airline accidents decreased from 33 in 1987 to 18 in . her?
were only 2 fatal accidents, compared to the 10 that occurred the pre&o(;:ré yez::i e
fatalities down from 59 to 21. The accident rate was 0.6:‘19 pt?r‘;OO,d_ ep )
compared with 1.174 in 1987, for the second—lowe.st )iate in t'hls eca ;.988.
The NTSB investigated two unusual majox aviation accidents in :

i i ed by
irli licht 243, which suffered an explosive decompression caus
* Aloha .i%lr_hnes 1F B N wafale in Mani with only one fatality. The U.S:
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Congress passed the Aviation Safety Research Act of 1988 in the wake of the
disaster which provided for enhanced research in the critical areas of aircraft
maintenance and structural technology.

® Pan Am Flight 103, the explosion of a B-747 in the sky over Lockerbie, Scotland
on December 21, 1988, claiming all 259 persons on board and an estimated 11
on the ground. When British investigators announced a week later that the air-
craft was brought down by a bomb, the tragedy became the most deadly act of
sabotage ever perpetrated against a U.S. airliner.

Although the total accident rates for U.S. air carriers and commuters declined
in 1989, the fatal accident rates rose. The actual number of fatal accidents for the
air earriers was the highest since 1968, _

There were 28 accidents involving major U.S. scheduled and charter airlines in
1989, down from 30 in 1988. Of those 28, 11 involved fatalities, which was the
highest since 15 fatal accidents in 1968. The fatal accident rate of 0.144 per
100,000 departures was the highest of the decade, up from 0.026 in 1988.

The major U.S. scheduled airlines suffered 24 accidents in 1989, down from
29 in the previous year. Of those 24, eight involved fatalities, the most since 1973.
Of the 131 fatalities registered in 1989, 111 of them occurred in the crash of
Flight 232, a United Airlines DC-10 in Sioux City, lowa, on July 19, 1989, due to a
fatigue crack in the engine, resulting in explosion and catastrophic loss of hydraulic
pressure. United Flight 232’s captain credited Crew Resource Management (CRM)
techniques for saving the lives of the 185 survivors of this crash.

Commuter air carriers had 19 accidents in 1989, which is one more than in the
previous vear. The five fatal accidents, up from 2 in 1988, resulted in 31 fatalities, 10
more than in 1988. The 0.674 accident rate per 100,000 departures was slightly higher
than the 0.619 rate in 1988, but the fatal accident rate rose from 0.069 to 0.177.

Tue 1990s. The decade of the 1990s started off favorably with a decline in all acci-
dent rates for the scheduled, nonscheduled, and commuter air carriers in 1990.

The major U.S. scheduled airlines experienced 25 accidents in 1991, up
slightly from the previous yeat. Of those 25, four involved fatalities. Of the total 62
fatalities in 1991, 59 involved two major accidents:

® On February 1, 1991, U.S. Air Flight 1493, a B-737, collided with a Skywest
Metroliner on the runway while landing at Los Angeles International Airport
(LAX). Both planes were destroyed in the accident, which killed 34 persons. The
cause of the accident was a situational awareness human error made by an air
traffic controller at this extremely busy airport. This type of accident is known as
a classic “runway incursion” which has been on the list of the NTSB's most
wanted safety improvements for many years.

e On March 3, 1991, all 25 persons aboard United.;Aj.rIi.nes Flight 585, a B-737,
were killed when the plane crashed after an uncontrolled rudder flight problem



128

Cuarrer FIvE

during final approach to Colorado Springs. The aircraft was appr}cl)x:imately 1_015)10
feet above the ground when the upset occurred. Th(-ﬁ Boeing 737 ha an anxathe
safety record until that time, and the cause of this accident was undete@u;e v z
NTSB for a number of years. Later similar 737 rudder problems near E.’:Itfs urgh an
Richmond provided answers to solve the perplexing mystexy of this accident.

Overall, commuter air carriers were involved in 23 accident:c, in 1991, resulting
in 99 fatali,ties, the largest number in two decades. Fatal accidents per 100,000
departures rose from 0.095 in 1990 to 0.284, an increase of 200 percent.

In 1992, there were seven fatal commuter accidents, compared to eight in
1991. The number of fatalities aboard commuter air carriers dropped to 21 from
77 a year earlier. The accident rate for commuter airlines had not yet become a

ior concern to the flying public. o

maJOSrcheduled air carriers recorded four fatal accidents and 33 fatalities in 1992,
compared to the same number of accidents and 62 deaths in j:he year before. }"'he
33 fatalities represented the lowest number of deaths since 1986, when five

ons in that category died. : _
PersIn 1993 the major scheduled airlines experienced only one fatal acc1c.1ent, that
involving a ground crewmember being struck by a propeller. The fatal accident rate
of 0.013 per 100,000 departures was the lowest since 1980, when there were no
fatal accidents among the scheduled airlines. ' _ . .

Paradoxically, the scheduled air carriers experienced more a(fc1dents in 1993
(22) than in the previous year (16), resulting in a higher total accident rate, 0.285
versus 0.213. _ i

The Fatal accident rate for commuter airlines dropped from (?.223 to 0.111 pe1i
100,000 departures, but fatalities rose from 21 in 1992 to 24 in 1993. The total
accident rate dropped from 0.706 to 0.444. . |

In 1994 the scheduled air carriers had 19 accidents, four of them fatal, for a
cotal of 239 deaths, versus 22 accidents and one fatality in 1993.

 On July 2, USAir Flight 1016, a DC-9 approaching Charlotte/Douglas International
Airport, V\;ith thunderstorm activity in the area, crashed when the crew encountereld
a windshear and attempted to abort the landing. There were 37 fatalities; 20 people

on board survived the accident. This brought to an end a 27-month period in which |

the major U.S. scheduled airlines did not suffer a passenger fatality.

® On September 8, USAir Boeing Flight 427, another 73?-300 a.ircraft ;?S?’:g
while on approach to the Greater Pittsburgh Internatlonal_Alrport. o
people on board were killed, and the plane was destro_yed b_y impact, m ngl
one of the worst aviation accidents in U.S. history. This acc1der'1t was extrer:ile_y
similar to the United Flight 585 rudder control problem which o«:t:urrelE t;!I;
Colorado Springs. Again, NTSB investigators were baffled 'at.the cause © "
uncontrolled rudder problem until another 737 survived a similar situation z(eler
Richmond in 1996. A thermal shock test finally confirmed l-:hat the.7‘37 rudde
Nt bn ewbhiont to a hard over rudder reversal under certain conditions and it
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¢ Finally, on October 31, a Simmons Airlines ATR-72, operating as American Eagle
flight 4184, crashed south of Roselawn, Ind. The flight, en route from Indianapolis
to Chicago’s O'Hare Airport, had been placed in a holding pattern for about
32 minutes because of traffic delays. The weather conditions during the period of
holding' were characterized by icing, a temperature near freezing and visible
toisture., All 64 passengers and four crewmembers were killed in the accident.

The 1994 fatal accident rate per 1 million miles flown for scheduled service
rose to 0.0008, compared with 0.0002 in 1993. Per 100,000 aircraft departures,
the fatal rate was up to 0.051 from 0.013.

Nonscheduled air carriers experienced their fifth consecutive year without a
fatality. There were four accidents, compared with one in 1993. The 1994 total
accident rate per I million miles flown was 0.0109 versus 0.0032 in 1993; 0.481
per 100,000 aircraft hours versus 0.138; and 0.967 per 100,000 departures
versus 0.285.

Commuter air carrier fatalities rose from 24 persons to 25 in 10 accidents in
1994, of which three were fatal. There were 16 accidents in 1993, including four
fatal. The 1994 fatal accident rate per 1 million aircraft miles flown declined to
0.005 from 0.007 in 1993, while the rate per 100,000 departures fell to 0.084 from
0.111 the vear before. It was the fourth consecutive annual decline in accident rates.

The 1995 fatal accident rate per 1 million miles flown for the scheduled
airlines declined te 0.0004 from 0.0008 the year before. Based on 100,000
departures, the fatal rate was 0.025, down from 0.051 in 1994.

® The fatal mountain crash of American Airlines Flight 965, a B-757, near Cali,
Colombia in December, 1995, was the result of a navigation error entered in the
aircraft’s Flight Management System (FMS). This accident is a classic
“Controlled Flight into Terrain” (CFIT) situation which caused 160 deaths.

The Part 121 charter airlines, after 5 years without fatalities, had two deaths in
1995 for a fatal accident rate per 1 million miles flown of 0.0031, and 0.284 in
terms of 100,000 departures.

Commuter or regional airline fatalities dropped to nine persons from 25 in
1994. The fatal accident rate fell both in terms of million miles flown to 0.0036
from 0.005 in 1994, and from 0.084 to 0.062 in terms of 100,000 departures. It
was the fourth consecutive annual decline in fatal accident rates. -

Total accidents for the scheduled airlines declined slightly in 1996 from 34 to
32, but the three fatal accidents resulted in the loss of 342 persons.

¢ On May 11, 1996, ValuJet flight 592, a DC-9, crashed into the Everglades shortly
after takeoff from Miami International Airport, en route to Atlanta. All 105 passen-
gers and five crewmerbers aboard were killed. This accident was caused by the
improper packaging and storage of hazardous materials (oxygen canisters} which
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o On July 17, 1996, TWA flight 800, a Boeing B-747 on a regularly SChEdiﬂej fll:Ig’l;t
¥ Ju'y F ’ ce érashed into the Atlantic Ocean off the coast of Long Island, 1 X,

o P:JI ) ftrantak,eoff from John F. Kennedy International Airport. All 230.peofp; e on
’:)}:)(;rdytie f:ircraft were killed. The cause of the accident was an explosion from a

i i ded ground
short circuit electrical charge entering a fuel tank during an extended g

delay. These two disastrous crashes in 1996 resuited in :};eg :}Eil;;s;cr:il‘;zgte;i
fatalities for a single year during the past two d(?cades. "gh; e e o, and
per 100,000 departures for scheduled service mcreageozsom . )

the rate per 100,000 flight hours rose from 0.016 to 0.023.

The nonscheduled carriers experienced five accidents, 1{11;lu:$fc::vf:) If)a;:gl
ones, resulting in 38 fatalities. The total accident‘rate per ':;‘hmlfli)al cireralt miles
alm(;st doubled, from 0.0062 in 1995 to 0.01180151133996. e fa
P e deP?T;i‘;llZS ﬁzzrii?;doig l’gtgizfci;;ent in 1996. The fata}1 accident l:ate

C?{nmﬁzeir:uand departures all declined: for the fifth'conse‘cutlve year. There
Iv)::r:l ;gsécciden’ts, including 29 fatal ones, for theogig 1iams ilurgﬁﬁet‘?:osg:gg 3{;::;
resulting in 63 fatalities. The acc.:ident rf;t(:ed]iz‘i 1-1125([);: o (;)Lflrrsm% e s,
3.02;£ ijféfl?;?i;ifsﬂeggf:;l;? 44 accidents in 1997, an increase of 121 g;zr
the 328111 1996. There were three fatal ?lcc?dents;eﬂ'il; :;1]:: ;1;1{;11}]::; :sﬂ?m anci

i i atalities. Given the increa
ghmht re:r lt}ei :::cti}cireerft fates stayed about the same for the years 1996 an.d 19;7‘;dth

epa{J;ll:ler, the Commuter Safety Initiative, Effective March 20, 1997, atzrcre; : with
10 or more seats were required to conduct schedulefi pa_ssenigler c;];zrah ;J;  nder
14 CER 121, which resulted in a significant reduction in mi es;:ed d bours fout
d departures for the commuter air carriers that fO].'Il.lel'l}" opera ed under 8
EBS Tgtal accidents increased from 11 in 1996 to 16in 1997, Whle1 ata'dem e

se. durine the same period from 1 to 5. As a result, tl_le tota e}[(':f e rae
ot 1 'll'gn miles increased from 0.019 in 1996 to 0.065 in 1997. The rates p i
1;?)];) O(I)[:)1 ;ircraft hours went from 0.399 to 1:28 and, per 100,000 departures,

, i e same period. .

roselfroir;g; 1:1:2053:51::1811116311.1;% t(}:larlriers e]iperienced only one fatal acc13en1t‘ an:l:l
two frclewer tc;tal accidents than in 1997. As a result, a‘ll acc1den§ rates'; Veerc 11;1;7
Charter air carriers had a total of seven accidents, an increase of two

irli dan
There were no fatal accidents in 1998 or 1999. Commuter airlines also had a

ceptionally good year in 1998 with total accidents‘bemg halved, }t;ro;nt:fcizsi
ex dP fat lazcidents. However, as previously noted in Chapter. 1,‘1:' e fa | o
of nlo . ;ir Flight 3407 in February of 2009 would result in s1gn1f%cant c lz‘ingrS
?{: Colgan ter aic;line operations. The total rate per 100,00(‘) alrcrzft O:Ied
:ir;cizgzréufrom 2.65 to 2.03, and the fatal rate per 100,000 aircraft decrea
ﬁomsgieii?eg.ig;nmuter carriers recorded 13 total accidents, inclutﬁ?mg ﬁ;ji— lfierl:::
ones ivith a loss of 12 persons in 1999. On June 1,‘199?, American Arines
L. 1490 am MTLR? Ianding in a thunderstorm with windshear con
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overran the end of the runway, went down an embankment, and hit approach
light structures at the Little Rock Airport. There were 11 fatalities, including the
aircraft captain. '

The nonscheduled carriers experienced five total accidents in 1999, 2 less than
in 1998. The total accident rate per 1 million aircraft miles fell from 0.0178 to
0.0121, while the rate per 100,000 departures was reduced from 1.575 to 1.116.

Commuter airline accidents increased to 13 in 1999 versus 8 in 1998, and fatal
accidents increased from none in 1998 to 5 in 1999. Combined with the decline in
total operating statistics caused by more commuters becoming Part 121 operators,
accident rates increased by 58 to 71 percent across the board between 1998 and 1999,

Tue 2000s. The start of the new millennium saw an increase in total accidents to
51 from 47 in 1999 for scheduled Part 121 carriers. In 2000, there were three fatal
accidents resulting in 92 deaths, as opposed to two fatal accidents resulting
in 12 deaths in 1999. This eqnated to a 50 percent increase in the rate of fatalities
per 100,000 departures between the two years. Chartered Part 121 operations con-
tinued to have no fatal accidents in 2000. Commuter Part 135 operations had only
one fatal accident (as opposed to five in 1999) that resulted in five deaths (as
opposed to 12 in 1999). This translated to a 78 percent reduction in the 2000 fatal
-accident rate of 0.164 per 100,000 departures over the 1999 rate of 0.744.

* On January 31, 2000, Alaska Airlines Flight 261 (McDonnell Douglas MD-83),
en route from Puerto Vallarta, Mexico to San Francisco, California, reported control
problems with its horizontal stabilizer and a loss of stability before it crashed into
the Pacific Ocean near Point Mugu, California. There were 88 fatalities.

* On July 25, 2000, Air France Flight 4590, a Concorde SST, crashed on takeoff from
Charles de Gaulle International Airport near Paris after striking a titanium metal
strip on the runway from a Continental DG-10. The metal strip punctured a tire of
the Concorde and debris ruptured a fuel tank causing a serious fire from which the
Concorde could not recover. This type of damage is known as Foreign Object
Damage (FOD) when it strikes another aircraft. There were 109 fatalities. This acci-
dent marked the beginning of the end of Concorde Supersonic Transport Service,
since the aircraft was retired 3 years later due to safety concerns and lack of passen-
gers in the wake of the 9/11 terrorist attacks in New York and Washington.

On August 23, 2000, Gulf Air Flight 072, an Airbus 320, crashed into the

Persian Gulf near Manama, Bahrain due to spatial disorientation. There were
143 fatalities.

On October 31, 2000, Singapore Airlines Flight 006, a Boeing 747, crashed on
takeoff at Taipei, Taiwan. There were 83 fatalities. The crew of this aircraft lost
situational awareness in a rain stoxm and attempted to takeoff on a closed paral-
lel runway, hitting several large pieces of construction/equipment.

The year 2001 changed the lands'cape of aviation: for good, On September 11,
four U.S. commercial aircraft (Part 121 scheduled) were crached in senarata ante
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of terrorism that collectively killed 265 individuals on boarcll (and several thousafnds
on the ground). Aviation Security will be covered in detail in Chapter 11. The four
aircraft involved in the attacks on September 11, 2001 were as follows:

e American Airlines Flight 11, a B-767 which departed from Boston and struck the
north tower of the World Trade Center in New York City.

e United Airlines Flight 175, a B-767 which departed f.rom Boston and struck the
south tower of the World Trade Center in New York City.

e American Airlines Flight 77, a B-757 which departed from’ Dulles and struck the
Pentagon in Washington. | '

e United Airlines Flight 93, a B-757 which departed Newark and crashed in a field
near Shanksville, PA.

This tragic day, coupled with two other fatal crashes, re51.11ted in alt907t$1 of 331
fatalities for Part 121 operations—the worst on record.smce the b drunh'aﬁ
collision between two 747s at Tenerife Airport in the Spanish Canary s] andis wt1c
resulted in the loss of 583 lives. If one were to discount the four Fenc())l‘ész)t sai :ﬁ?’
Part 121 operations had only two fatal accidents (one less !:han in %\Nhﬂ), thu . tlasi
resulted in 266 deaths—almost a threefold increase over that in 2000. i ef :1 a i
rate per 1 million miles flown was not significant between tl'{e 2 years,rll:he ;t ! Iiaz .;3
per 100,000 depariures actually decreased by 26 perce‘nt in 2001.135e ar 121
nonscheduled operations continued to have no fatal acc1de{1ts_. Par(t) coilz‘m e
operations had two fatal accidents (compared to one in 20?-1 ?, resu :l.ngthe
13 deaths—eight more than in 2000. This resulted in a 2.5-fold increase in

accident rate per 100,000 departures to 0.402.

¢ On November 12, 2001, American Airlines Flight 587, an Pfirbus 300.—600.ei(peri-
enced a loss of control upon initial. climbout and crashed into a residentia far}e;a
in Queens, NY killing 265. The accident was caused by excessive overuse 0f the
rudder to counter a wake turbulence problem, resulting in a separation of the
vertical stabilizer from the aircraft.

The following is a summary of major internationz‘il a¥1d U.S. aircraft accidents

which occurred for the remainder of the decade ending in 2010:

e On April 15, 2002, Air China Flight 129, a B-767 from ]?eijing to Busan %:;uﬂ:
Korea crashed into a hillside during a circling approach in poor .Weather. er
were 129 fatalities in this controlled flight into terrain (CFIT) accident.

¢ On May 7, 2002, China Northern Airlines Flight 6136, a MD-82 from Beijing to

: o e
Dalian China crashed after a troubled passenger set the cabin on fire vu{:h gasolin:
tm htnin the nraceeds from seven insurance policies. There were 1 12 fatalities.

REvIEW OF SAFETY STATISTICS 133

On May 25, 2002, China Airlines Flight 611, a B-747 from Taiwan to Hong
Kong broke up in flight and crashed due to a previous inadequate structural
repair to the hull. There were 225 fatalities.

On March 6, 2003, Air Algiers Flight 6289, a B-737, had an engine failure on
takeoff, veered off the runway and crashed. There were 102 fatalities. Likewise,
on July 8, 2003, Sudan Airways Flight 139, another Boeing 737, lost an engine
and crashed with 117 fatalities.

On January 3, 2004, Flash Airlines Flight 604, a2 B-737 from Egypt to France,
crashed in the Red Sea with 148 fatalities. The cause of the accident was distrac-
tion of the pilot and spatial disorientation.

On August 14, 2005, Helios Airways Flight 522, a B-737 traveling from Cyprus to
Greece lost pressurization and crashed with 121 fatalities. The apparent cause of the
accident was an improper setting of the cabin pressurization switch which incapaci-
tated the crew and passengers due to hypoxia brought about by depressurization of
the aircraft. The plane crashed near Athens after fuel starvation of the engines.

On September 5, 2005, Mandala Flight 091, a B-737, crashed on takeoff in
Indonesia. There were 117 fatalities. The cause of the accident was failure to use

the checklist resulting in improper setting of the flaps and slats which were not
placed in the takeoff configuration.

On May 3, 2006, Armavia Flight 967, an A-320, crashed into the Black Sea at
night on a missed approach in poor weather near Adler/Sochi airport in Russia.
There were 113 fatalities. The cause of this accident was controlled flight into
terrain (water) while climbing out with weather conditions below established min-
ima. The official investigative report cited the psycho-emotional stress level of the
captain, poor cockpit resource management, and air traffic control problems.

On July 9, 2006, another domestic accident, S7 Airlines Flight 778, an A-310
from Moscow crashed in Siberia with 125 fatalities. The aircraft failed to decel-
erate on landing due to inadvertent movement of one throttle to the forward

thrust position which caused the plane to overrun the runway and crash into a
concrete barricade. :

On August 27, 2006, Comair Flight 191, a CRJ-100, crashed on takeoff from
Lexington, Kentucky. The aircraft took off on the wrong (short) runway due to a

loss of situational awareness and the crew’s nonpertinent conversations in
violation of the FAA “Sterile Cockpit Rule.”

On September 29, 2006, GTA Flight 1907, a new B-737-800, suffered a midair
collision at Flight Level 370 with an Embraer Legacy business jet on 2 domestic
flight over the Brazilian Amazon jungle. There were 154 fatalities. Although the
Brazilian authorities initially charged the pilots of the Legacy with negligence,
the NTSB report cited a combination of ATC errors that placed both aircraft on
the same airway at the same altitude. /

On July 17, 2007, Tam Airlines Flight 3054, an A-320 on another domestic
Brazilian flight, overran the runway and crashed on landing at Congonhas
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Airport in Sao Paulo. There were 187 fatalities. The investigation indicate& tt};:-it
thle;Paircraft thrust reverser was deactivated, causing the plane to run o is
short runway. | : _ . .

e On August 20, 2008, Spanair Flight JK 5022, a .MD_-82', cre}slcll?d 01’(11 tzﬁosztlr;
Madrid, Spain. There were 154 fatalities. The investigation Ir: 1cat<=: ! afte
an inte;ruption, the aircraft tried to take off in the mong‘conﬁguranon wi e
flaps and slats retracted. | | -

e Miracle on the Hudson—On January 15, 2009, US Alli'wgys .Fhfgéht tiizosfl;lfc;:rejrsn

i ' i ar New York City atter |
fully ditched in the Hudson River near < € Bt e
ia A i led by striking a flocX o
dia Airport. The aircraft was disabled by strixing &
Iéi(jsia;n?bstahrust in both engines during its initial climb gu;l after t;kec::f‘i.rg
irli TSB cited the excellen
ts safely evacuated the airliner. The N
i:si;’:il Ir)lrallzr:nageme};l'c, safety equipment, and fast rescue response from ferry
boat operators. ' _
ir Fli bardier Dash 8 stalled and
12, 2009, Colgan Air Flight 3407, a Bom L - ond

) Ozsizzrzirzinal approach to Buffalo, NY. There were 49 f?ta.lx?es. The ‘11_1vest1gaél
Eiron revealed that the crew failed to monitor the airspeed in icing conditions l?n
took an inappropriate response to the stick shaker stall alarm system, as well as
failure to comply with the FAA Sterile Cockpit rule. - ‘

¢ On June 1, 2009, Air France Flight 447, an A—33(i): fratim Rl?f]ie J?ii:fi tcc;.alzir:;

’ : i 228 fatalities. 1he air
hed into the Atlantic Ocean. There were 8 fatal rash
flia]:ag wz;ther after receiving unusual airspeed indications from the plane’s Pitot
Static System. : |
e On May 22, 2010, Air India Express Flight 812, ill B-737, crasht;t.if f1n lzldﬁizl:)rl;:,
: ’ i d falling over a clitf o g.
dia, after overshooting the runway an . :
K;)ple;arently; the aircraft was attempting to go around after landing long. There
were 158 fatalities. | ' | r
e On July 28, 2010, Air Blue Flight 202, an A-321, crashed C1nt0 achéuEgEtr;ﬁio
'Pakistz ities. This is a Controlled T'h
bad, Pakistan. There were 152 fatalities. -
'IIi:rI::‘nEECFIT) accident where the air traffic controller lost contact with the
flight during dense fog and monsoon rain.

Lookmic Forwarp—2011 anp BEYOND

Looking forward in the United States, the C(?mai.r Fllght71.91Ba;§;ﬁ)en§;r;
Lovingion, Kentucks in 2006, 210 e GOl e ommercial aiation sfe
in 2009 changed the landscape o ar _ rek

}rzik&:: soreseeableg future. The Airline Safety and‘ PllC.)t Trammgd Irrcllpr§::r;ﬁi;:
Act, signed August 1, 2010, will certainly result in higher staﬁ ?2 :iaue Lok
trai;ﬁng, strong support for safety advocacy programs, 'and n.-;w &)110 tOai I; e
to improve air passenger safety. The FAA is on 2 very t1ghF sz ef u ;31 minp e
the requirements of this Act, and new FAR regulations will be forthcormng
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Meanwhile, ICAO has taken a new approach to reducing the number of avia-
tion accidents at the international level. A “High-level Safety Conference” (HLSC)
was held at ICAO headquarters in Montreal in late March 2010 comprised of
worldwide aviation safety leaders to consider new proactive safety management
systems (SMS) concepts and formulate recommendations for improvement of key
ICAO safety programs. As the result of HLSC 2010, the SMS proactive approach
has been significantly strengthened and extended to ICAO member States through
the State Safety Programme (SSP), a comprehensive system for the management of
safety within a State.

- Additionally, ICAO developed a Global Aviation Safety Plan (GASP) and pub-
lished 12 Global Safety Initiatives in 2007 to be used as working tools to enhance
international aviation safety where most needed. Since certain ICAO regions in the
third world had twice the accident rate of modern aviation countries, ICAQ
recently decided to focus its limited resources to support States and regions whose
safety performance was not at an acceptable level. In its 37th annual assembly,
which concluded in October 2010, ICAO adopted two specific resolutions, ICAO
Global Planning for Safety (Resolution A37-4) and the Universal Safety Oversight
Audit Programme (USOAP) Continuous Monitoring Approach (Resolution A37-5).

-~ In the latter resolution, the assembly directed an evolution of the USOAP to

achieve a continuous monitoring approach (CMA) which will incorporate the anal-
ysis of safety risk factors to be applied to assess the oversight capabilities of each
member State. This CMA approach is one of the key elements of SMS which advo-
cates continuous improvement as one if its precepts. Additional information on
these future developments is provided in an article in the Flight Safety Foundation

Magazine Aero Safety World, April 2010 edition entitled “A New Approach.”
(http:/ftlightsafety.org) -

OCCUPATIONAL ACCIDENT STATISTICS—DEPARTMENT

OF LABOR, BUREAU OF LABOR STATISTICS (BLS)
(www.bls.gov/iif/)

The death toll trend due to occupational injuries has been on the decline over the
years because of new technology, stricter safety regulations, and a shift in the
economy toward safer service-industry jobs. The Census of Fatal Occupational
Injuries program reports that the preliminary count of fatal work injuries in the
United States in 2009 was 4,340, down from a revised total of 5,214 in 2008.
Overall, fatal work injuries are down 26 percent since 2006, having reached a
20-year peak of 6,6321in 1994. .

The Bureau of Labor Statistics still remains the authoritative source for
nonfatal occupational {work-related) illnesses and injup{es in the United States. As
mentioned in Chapter 4, the BLS in cooperation with OSHA and the states uses
scientifically developed sample surveys to collect data on nonfatal injuries and

illnesses. All deaths are renarted directlv to QOSHA. The cnrveve evelide the
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self-employed, farms with fewer than 11 employees, private households, federal
government agencies, and employees in state and local governments. The results
are published in the Standard Industrial Classification (SIC) Manual, which was
first developed and published in 1987. Information in the SIC Manual is published
by industry type. Major groups are further divided into industry groups with each
industry group having SIC codes within it.

One of the groups of relevance to aviation is Major Group 45, Transporiation
by Air. This Major Group contains Industry Group 451 (Air Transportation,
Scheduled, and Air Courier), Industry Group 452 (Air Transportation, Nonscheduled},
and Industry Group 458 (Airports, Flying Fields, and Airport Terminal). The other
group of relevance to aviation is Major Group 37, Transportation Equipment. This
Major Group contains Industry Group 372 {Aircraft and Parts). SIC codes contain a
four-digit coding system to further identify industry segments.

Norm American InpusTRr CrassiFicarion System (NAICS) (www.census.gov) Developed
in cooperation with Canada and Mexico, the North American Industry
Classification System (NAICS) is a profound change in government statistical
reporting programs. NAICS uses a six-digit coding system to classify all economic
activity into twenty service sectors. For example, the category of “Scheduled Air
Transportation” is broken down into two codes as follows: 481111, “Scheduled
Passenger Air Transportation” and 481112, “Scheduled Freight Air Transportation”.
The NAICS has been adopted to soon replace the Department of Labor’s Standard
Industrial Classification (SIC) coding system thus providing a new statistical tool
in the area of occupational accident statistics. :

The BLS Injuries, Iliness, and Facilities program provides annual information
on the rate and number of work related injuries, ilinesses, and fatal injuries, and
how these statistics vary by incident, industry, geography, occupation, and other
characteristics. The number of nonfatal occupational injuries and illnesses
reported in 2009 declined to 3.3 million cases, compared to 3.7 million cases in
2008. The total recordable case injury and illness incidence rate among private
industry employers has declined significantly each year since 2003 when estimates
were first published using NAICS data.

In recent years, the number of work-related fatalities, injuries, and illnesses
has steadily decreased in the Air Transportation subsector, NAICS category 481.

For example, the number of fatalities in this subsector decreased from 38 in 2008 .

to 28 in 2009, a reduction of over 26 percent. Similarly, the rate of injury and
illness cases fell in the category of total recordable cases, cases involving days away
from work, and cases involving days of job transfer or restriction. However, when
compared with general industry injury and illness trends, the air transportation
rates are 8.5 total recordable cases per 100 full-time workers which is nearly twice
the national injury average. While general industry injury and illness trends have
been at their lowest level in years, the air transportation sector could still use some
significant improvement.

Like many collected data, the NAICS/BLS statistics do have some limitations. As
- 1. 1 s i colivem mvrew Thara are alen nther sources
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f)f error to which the data are subject. Some of these include the inability to obtain
Infc.m:n.atlon about all cases in the sample, mistakes in coding or recording data, and
t.ieﬁmtlon difficulties. These statistics provide an estimate ofb workplace i.l%juries’ and
ﬂlnes§es based on logs kept by employers during the year. The employer's under
standing of which cases are work-related under OSHA'’s recordkeeping guideline;
may not always be clear. Finally, the number of injuries and illnesses that get
reported can be influenced by level of economic activity, working conditions a;d
work practices, worker experience and training, and the number of hours worked.

KEY TERMS

Safety factors

Safety indicator

(Safety) exposure data

Accident rate

Hull loss

ICAO High Level Safety Conference (HLSC)

State Safety Programme (SSP)

Global Aviation Safety Plan (GASP)

Universal Safety Oversight Audit Programme (USOAP)
North American Industry Classification System (NAICS)
NTSB accident definitions: major, serious, injury, damage
Standard Industrial Classification (SIC) Manual
OSHA injuries and illnesses
Bureau of Labor Statistics (BLS)

REVIEW QUESTIONS

1. Why is the accident rate a better measure of safety than accident counts are?

. Dvlscus.s some of the issues to be aware of in analyzing and comparing commer-
cial aviation accident statistics.

. What are hull-loss accidents and what i i
are their primary cause? D i
hull-loss accident trend since the early 1970s. primary cause? Describe the

4. What is the most critical phase of flight? What a

re some lessons that
learned from the Boeing stummary? i e be

. Describe the general trend in aviation accid duri
t 3
and 2000s. idents ‘during the 1980s and 1990s
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6. Discuss future [CAQ safety concepts and programs under the Global Aviation

Iu‘ : Gafety Plan.
. .' - 7. Bxplain how OSHA injury and illness rates are calculated. A |
| ":I 8, What are SIC and NAICS codes and how are they used?
: %
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