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INTRO 

PURPOSE oh^^^ff^ REVIEW 
The 7998 Annb^i Ri^viBW of Arcraff Accidenf Data for U.S. Air Carrier Operations 

presents a statistical compilation and review of accidents that occurred in 1998 

involving aircraft operated by U.S. air carriers. In addition to providing accident 

statistics for 1998, the review also includes general economic indicators that may 

influence aircraft activity for 1 998 and contextual accident data from several years 

preceding the reporting period. 

WHICH AIRCRAFT ARE INCLUDED IN THIS REVIEW? 

This review covers accidents involving aircraft operated by U.S. air carriers under 

Title 14, Parts 121 and 135 of the Code of Federal Regulations (CFR). Air carriers 

are generally defined as operators that fly aircraft in revenue service. Title 14, also 

known as the Federal Aviation Regulations (FAR), describes operating requirements 

in Part 121 and Part 135. Briefly stated. Part 121 applies to majorairlines and cargo 

carriers that fly large transport-category aircraft while part 135 applies to commercial 

aircarners commonly referred to as commuter airlines (i.e., scheduled Part 135) and 

airtaxis (i.e., nonscheduled Part 135). 

In March 1997, the definition of Part 121 operations changed. Priorto the change, 

scheduled aircraft with 30 or more seats were operated under Part 121 and those 

with less than 30 seats were operated under Part 1 35. After the change, scheduled 

aircraft with 10 or more seats were classified as Part 121 operations; therefore, since 

1 997, most carriers that once were popularly known as "commuters" now operate under 

Part 121. 

In this review, the presentation of data for scheduled and nonscheduled Part 135 
operations is separated due to the distinct operating characteristics of these groups. 

According to 14 CFR 119.3, a scheduled operation refers to, "any common carriage 
passenger-carrying operation for compensation or hire conducted by an air carrier 

or commercial operatorfor which the certificate holder or its representative offers in 

advance the departure location, departure time, and arrival location." 

By contrast, a nonscheduled operation refers to, "any operation for compensation or 

hire that is one of the following: 

(1) Passenger-carrying operations conducted as a public charter under part 380 of 

this title or any operations in which the departure time, departure location, and 

arrival location are specifically negotiated with the customer or the customer's 

representative that are any of the following types of operations: 

(i) Common carriage operations conducted with airplanes, including turbojet- 

powered airplanes, having a passenger-seat configuration of 30 seats or 

fewer, excluding each crewmember seat, and a payload capacity of 7,500 

pounds or less, except that operations using a specific airplane that is also 

used in domestic or flag operations and that is so listed in the operations 
specifications as required by Sec. 119.49(a)(4) for those operations are 

considered supplemental operations; 
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n I n e t e e n 
1. The first part presents an oven/iew of the state of the economy and the aviation 

industry in 1998 as well as contextual statistics from previous years. It also 

includes a historical overview of both the number of accidents and accident rates 
between the years 1989 and 1998. 

; (ii) Noncommon or private carriage operations conducted with airplanes having      ^1 

a passenger-seat configuration of less than 20 seats, excluding each crewmember      ^| 
; seat, and a payload capacity of less than 6,000 pounds; or 

(iii) Any rotorcraft operation. 

; (2) Scheduled passenger-carr/ing operations conducted with one of the following types 

• o^ aircraft with a frequency of operations of less than five round trips per week on at least 

• one route between two or more points according to the published flight schedules: 

; (i) Airplanes, other than turbojet powered airplanes, having a maximum 

; passenger-seat configuration of 9 seats or less, excluding each crewmember 

j^  '. seat, and a maximum payload capacity of 7,500 pounds or less; or 
^  ; (ii) Rotorcraft. 

Q ■ (3) All-cargo operations conducted with airplanes having a payload capacity of 7,500 
'. pounds or less, or with rotorcraft." 

j^ ; In addition to the regulatory differences between scheduled and nonscheduled Part 135 
Q - operations, there are other general characteristics that distinguish these two groups. 

— ■ Carriers operating under scheduled Part 135 typically fly aircraft with single/twin turbine 

U • engines or single/twin reciprocating engines. They are more likely to fly short routes and 

U^ a fTiaJori^o^ operators are based in Alaska. By contrast, nonscheduled Part 135 operators 
<C ; are more evenly distributed throughout the United States and represent a diverse group 

^ • ranging from operators with one small aircraft to those with multiple large corporate jets. 
u_ " 

< ; While there are many differences in the operating rules for scheduled and nonscheduled       ^ 
^  ■ Part 135 operations, there are fewer factors that differentiate the operating rules for      ^| 
^  • scheduled and nonscheduled Part 121 operations.   In addition, while activity data for 

_  ; scheduled and nonscheduled Part 135 operators is collected using different methods, all 
< ; Part 121 operators are required to report activity data on a regular basis. Therefore, 

Li_ - data for scheduled and nonscheduled Part 121 operations have been combined for 
f~\  ; analysis. 

^ • WHICH AIRCRAFT ARE NOT INCLUDED IN THIS REVIEW? 

UJ ; ♦    General aviation aircraft (A separate review, published annually by the NTSB, 

^  ; summarizes accident statistics for these aircraft); 
II I  - ♦    Military aircraft; 

Qs:  " ♦    Foreign-operated aircraft; 

_j ; ♦    Certain public use aircraft as defined in 49 CFR 830.5; 

<• ♦    Ultralights (e.g., powered aircraft weighing less than 254 lbs.); 
3; ♦    Experimental aircraft and; 

"Z.  ■ ♦    Commercial space launches. 

z '• 
-< ■ CHANGES TO THE ANNUAL REVIEW 

The 1998 Annual Review has been modified from past yeans and is now organized into 
'■■■■ .'. . three parts: 



2. The second part investigates trends over the post 10 years in terms of various 

factors such as the types of flight, levels of aircraft damage, and level of human 

injury. This part is divided into three subsections for Part 121, scheduled Part 

135, and nonscheduled Part 135 aircraft accidents. 

3. The third part focuses on accidents that occurred during the 1998 calendar year 

and their circumstances. This part is similarly divided into three subsections for 

Part 121, scheduled Part 135, and nonscheduled Part 135. 

In addition to changing the organization of the 1998 Annual Review, the format has also 

been changed from an unembellished tabular presentation to a more graphical 

presentation of statistical data v^ith accompanying text. For readers who wish to view the 

data in a tabular form or to manipulate the data used in the report, the data set is 

available online at <http://vAvw.ntsb.gov/aviation/Stats.htm>. 

THE NTSB INVESTIGATIVE PROCESS 

The NTSB investigates every civil aviation accident that occurs in the United States. It also 
provides investigators to serve as U.S. Accredited Representatives as specified in 

international treaties for aviation accidents overseas involving U.S.-registered aircraft, or 
involving aircraft or majorcomponents of U.S. manufacture.' Investigations are conducted 

from NTSB Headquarters in Washington, D.C., or from one of the six regional or four 

field offices in the United States (see Appendix A). 

Note that there is a distinction between the population of accidents investigated by the 

NTSB and those that are included in the Annual Review. While the NTSB investigates all 

civil aviation accidents that occur on U.S. soil (including domestic and foreign operators), 

the Annual Review describes accidents that occurred among U.S.-operated aircraft in 

all parts of the world. 

THE NTSB AVIATION ACCIDENT/INCIDENT DATABASE 

The NTSB is responsible for maintaining the government's database on civil aviation 

accidents. The NTSB Accident/Incident database is the official repository of aviation 

accident data and causal factors. The database was established in 1962 (by the NTSB's 

predecessor agency, the Civil Aeronautics Board) and approximately 2,000 new event 

records are added each yean For each record, there are over 650 fields of data 

concerning the aircraft, environment, engines, injuries, sequence of accident events and 
other topics. The NTSB Accident/Incident Database is available to the public 

at <ftp:www.ntsb.gov/avdata/>. Alternatively, there is a Database Query tool at 
<http://www.ntsb.gov/ntsb/query.asp#query_start> that allows users to search for 

sets of accidents using commonly known information such as date, location, and category 

of aircraft. 

nineteen 

' For more detailed information about the criteria for NTSB investigation of an aviation accident or incident, 

see Title 49 Code of Federal Regulations 831.2. 
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The NTSB database is primarily composed of aircraft accidents. An "accident" is defined 

in 49 CFR 830.2 as, "on occurrence associated with the operation of an aircraft which 

takes place between the time any person boards the aircraft with the intention of flight 

and all such persons have disembarked, and in which any person suffers death^ or 

serious injury,^ or in which the aircraft receives substantial damage.''" The database 

also contains several aviation "incidents," defined in 49 CFR 830.2 as, "occurrences 

otherthan accidents that are associated with the operation of an aircraft and that affect 
or could affect the safety of operations." 

Accident investigators use the NTSB's Accident Data Management System (ADMS) software 

to enter data into the Accident/Incident Database. Within about a week of the event, a 

Preliminary Report, containing limited information such as date, location, aircraft operator, 

and type of aircraft becomes available. A Factual Report with additional information 

concerning the occurrence is available within a few months. See Appendix B for 

documents showing the information available in Preliminary and Factual Reports. A 

Final Report, which includes a statement of the probable cause and other contributing 

factors, is issued afterthe investigation has been completed. Five presidential appointees 

sen/ing as Members of the Safety Board, ortheirdelegates; mustapprove official statements 

dealing with the probable cause of an accident. Complete records are made available 
to the public only after this approval has been granted. 

In determining the probable cause(s) of an accident, all facts, conditions, and 

circumstances are considered. This method enables the investigator to identify cause- 
ond-effect relationships in the accident sequence about which something can be done 

to prevent similar accidents. Accordingly, for statistical purposes, where there are two 

or more causes of an accident, each is recorded and no attempt is made to establish a 

primary cause. The term "factor" is used, in general, to denote those elements of an 

accident that further explain orsupplementthe probable cause(s) and provides a means 
for collecting essential items of information that could not be readily categorized elsewhere 
in the system. 

2 "Fatal injury" means any injury that results in death within 30 days of the accident. 

3 "Serious injury" means any injury which: (1) requires hospitalization for more than 48 hours, commencing 

within 7 days from the date the injury was received; (2) results in a fracture of any bone (except simple fractures 

of fingers, toes, or nose); (3) causes severe hemorrhages, nerve, muscle, or tendon damage; (4) involves any 

internal organ; or (5) involves second; or third-degree bums, or any bums affecting more than 5 percent of the 
body surface. 

" "Substantial damage" means damage or failure which adversely affects the structurol strength, perfor- 

mance, or flight characteristics of the aircraft, and which would normally require major repair or replace- 

ment of the affected component. Engine failure or damage limited to an engine if only one engine fails or is 

damaged, bent fairings or cowling, dented skin, small punctured holes in the skin or fobric, ground damage 

to rotor or propeller blades, and damage to landing gear, wheels, tires, flaps, engine accessories, brakes, 
or wingtips are not considered "substantial damage" for the purpose of this part. 

I 
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OVERVIE 
AVIATION 

TE OF THE COMMERCIAL 

INT IN 1998 

GENERAL UNITED SfATE^SociAL, ECONOMIC, AND AVIATION INDICATORS 

Since 1980, there have been increases in both general economic indicators as well as 

the number of air carriers, and person-miles traveled. Between 1990 and 1998, the U.S. 

resident population increased by 8.6% and the gross domestic product rose by 26.7%. 

While the number of major air carriers decreased slightly (down 7.1%) during this time, 

the number of other carriers (including national, large regional, and medium regional) 

increased by 48.2%. The number of aircraft and the number of air carrier passenger 

miles traveled grew at a similar pace with increases of 33.3% and 33.9%), respectively. 

In 1998, the median household income was $41,032 with an average transportation 

expenditure of $6,61 6 and an average of $271 spent on airline tickets.'^ 

'''•   fi.'^:; >     "-' .'.":-'■',' '-/; j'jm  ■ t'kPr -    rPM:-j: 

Resident population (millions) 227.3 248.8 270.2 
o 

Civilian labor force participation (percent) 63.8 66.4 67.1 
9 

Gross domestic product (billions) $4,900.9 $6,707.9 $8,508.9 

Median household income $35,238 $38,446 $41,032 

Number of households (millions) 80.8 93.3 102.5 
        l5 

Number of aircraft 3,808 6,083 8,111 

Number of major air carriers n/a 14 13 
14 

Number of other air carriers n/a 56 83 

Air carrier passenger miles (millions) 204,368 345,873 463,262 

* U.S. Department of Labor, Bureau of Labor Statistics, Consumer Expenditure Survey, 1998, unpublished 

detailed table 1 100, August 2000. 

^ From Bureau of Transportation Statistics (BTS), 2000 National Transportation Statistics (BTS 01-01), Table 
A. <http://vAvw.bts.gov/btsprod/nts/table_a.pdf>. 

8 Participation rates, for ages 16 and older. From Fullerton, H. N. Jr. (December, 1999). Labor force 
participation: 75 years of change, 1950-98 and 1998-2025. Monthly Labor Review. 

' In year 1996 dollars.  From the Bureau of Economic Analysis <http://vAW.bea.gov/bea/dn/gdplev.xls>. 

'° From US Census Bureau <http://www.(r:ensus.gov/hhes/income/histinc/h07.html>. in year 2000 dollars, 

using the CPI-U-RS (Consumer Price Index Research Series Using Current Methods). 

" BTS, 2000 National Transportation Statistics (BTS 01-01), Table A. <http://www.bts.gov/btsprod/nts/ 

table_a.pdf>. 

'2 BTS, 2000 National Transportation Statistics (BTS 01-01), Table 4.8 <http://199.79.179.77/btsprod/ 

nts/Ch4_web/W4-8 .XLS >. 

'^ Carrier groups are categorized based on their annual operating revenues as major, national, large 
regional, and medium regional. The thresholds were last adjusted July 1, 1999, and the threshold for 
major air carriers is currently $ 1 billion. The other air carrier category contains all national, large regional, 
and medium regional air carriers. Source: BTS, 2000 National Transportation Statistics (BTS 01-01), Table 
2 <http://199.79.179.77/btsprod/nts/Chl_web/W1-2NEW.XLS>. 

1" Certificated, domestic, all sen/ices. Source: BTS, 2000 National Transportation Statistics (BTS 01-01), 
Table 1 -31 <http://l 99.79.179.77/btsprod/nts/Ch 1 _web/Wl -31 NEW.XLS> 
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In 1998, there were 652.3 million passenger enplanements at U.S. airports. The foil_ 

ing graph depicts the numberofenplanementsatthe top 20 airports in the United State 
in ^1998.'5 With 35.3 million, Hartsfield Atlanta Intemational Airport surpassed Chicago _ 

O'Hare airport, the leader in 1997, as the airport with the largest number of 
enplanements. 

I ow- 

es 

s 
i 

1998 Enplanements (millions) 

Hartsfield Atlanta Intl. 

Chic ago O'Hare 

Los Angeles IntL 

Dallas/Fort Worthlntl. 

San Francisco Intl 

Miami Intl. 

Denver Intl. 

Newark Intl. 

Detroit Metropolitan Wayne County 

Phoenix Sky Harbor IntL 

JohnF. Kennedy IntL 

Lambert St. Louis Intl 

McCarran Intl. 

Minneapolis-St. Paul Intl. 

George Bush Intercontinental Aipt 

Orlando Intl. 

Boston's Logan Intl. 

Seattle-Tacoma Intl. 

Philadelphia IntL 

Char lotte/Douglas IntL 

I 

'^ Federal Aviation Administration "Terminal Area Forecast - Fiscal years 1999-2015" (November 19991 
FAA-APO-99-7 <http://api.hq.faa.gov/taf99/tafpub.pdf>. ' ' 



Number of Jet Transport Aircraft Deliveries 

r^r^r-vt^r^oooococooooOvOvO^ 

U.S. Customers Foreign Customers 

Total Aircraft Reported in Operation by Air Carriers 

by Type of Aircraftfor 1987-1998 

Since 1971 ,the annual num- 
ber of new U.S. jet transport 

aircraft deliveries has more 

than doubled for both U.S. 

and foreign customers. Ship- 

ments shov/ed peaks in the 
mid 1970s, early 1980s, and 

early 1990s with more dra- 

matic increases for foreign 

customers.''^ The total num- 

ber of U.S. air carrier aircraft 

in operation between 1987- 

1998 shows a similar trend 

with a steady increase punc- 

tuated by a sharper increase 

in the early 1990s.'^ 

AIRCRAFT ACTIVITY 

The following charts depict 

aircraft activity for Part 121, 

scheduled Part 135, and 
nonscheduled Part 135 

aircraft between 1989 and 

1998. Aircraft activity can be 

measured in several ways: 
Flight hours, departures, and 

miles flown are often used for commercial operations. All Part 121 air carriers and 

scheduled Part 135 carriers are required to report revenue flight activity'® to the Department 
of Transportation's (DOT) Research and Special Programs Administration (RSPA)." This 

information is maintained by the Bureau of Transportation Statistics (BTS) and is aggregated 

by the Federal Aviation Administration Systems Process Audit staff (AFS-40) to produce 

annual reports of flight activity. 

By contrast, nonscheduled Part 135 operators are not required to report activity data for 

their revenue flights. Instead, activity for this group of aircraft is estimated using the 

annual General Aviation and Air Taxi Activity (GAATA) Survey. The GAATA Survey was 
established in 1978 to gather information such as flight hours, avonics, base location, 

and use from owners of general aviation and nonscheduled Part 135 aircraft. However, 

since reporting is not required for nonscheduled Part 135 revenue flights, the activity data for 

this segment may not be as reliable as those from other segments of commercial aviation. 

1987 5,250 3,575 'l,241 421 13   . 

1988 5,660 3,915 1,375 362 8 

1989      ^ 5,778 3^942 lj476 353 7 

1990 6,083 4,148 1,595 329 
283 

 11  
b 
ili 1991 6,054 4,J67    __  

4,446 
L598  
i ,894 1992 7,320 847 

1993 7,297 4,584 1,868 
1,782 

721 
 "'"124"  

124 
128 1994 7,370 4,636 

1995 
1996 

7,411 4,832 1,713 748 118 

7,478 4,922 1,696 739 121 

1997 7/16 5,108 1,646 728 134 

1998 8,111 5,411 1,832 751 117 

i« Includes 707, 737, 747, 757, 767, 777, MD-11, MD-80, MD-90, MD-95, DC-8, DC-9, DC-10, and L- 
1011. From Aerospace Industries Association <http://www.aia-aerospace.org/stats/aero_stats/stat21 .pdf >. 

" The number of aircraft is the monthly average of the number of aircraft reported in use for the last three 
months of the year and does not include on-demand air taxis. Source: 1983 - 1991 Air Carrier Aircraft 
Utilization and Propulsion Reliability Report; Aviation Standards National Field Office, Federal Aviation 
Administration. Beginning in 1992 the source is the Vital Information System. 

'^ Activity data indudes revenue aircraft hours, revenue aircraft departures, revenue aircraft miles flown, and several others. 

1' Part 121 operators report activity on a monthly basis, and scheduled Part 135 operators report quarterly 
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Flight Hours by FAR Part, 1989 - 1998 
25- 

In previous Annual Reviews, activity rates were presented using metrics of 100,000 flight 

hours, 100,000 departures, and 1,000,000 miles flown. However, due to an increase 

in activity and a decrease in accident numbers, the use of these metrics to calculate 

accident rates in recent years has produced fractional numbers. For that reason, this 

report presents activity in 1,000,000 flight hours, 1,000,000 departures, and 

1,000,000,000 miles flown. In addition, while aircraft activity is presented using all three 

metrics, accident rates in this report are calculated using flight hours and departures only. 

For all of the Part 121 aviation activity indicators, there is an increase over the 10-year 

period. The notable increases observed beginning in 1997 are most likely attributable 

to the 1997 change in the FARs that reclassified many Part 135 operations into Part 

121 operations. In 1998, flight hours and departures increased by 6.2% and 6.5%, 

respectively; however, total miles flown increased by only 0.7 %. It is possible that this is 

due to the fact that many of the former Part 135 aircraft that were added to this sample 
fly slower and make shorter trips than larger Part 121 aircraft. 

For scheduled Part 135 aircraft, there was a substantial decrease in all activity indicators 

beginning in 1997 and continuing through 1998. Between 1997 and 1998, total flight 

hours decreased by 64.0%, 

total miles flown decreased 

by 79.8%, and total depar- 

tures decreased by 49.3%. 

While one would typically 

expect a high degree of cor- 

relation among these aircraft 
activity indicators, it is likely 

that this variation is due to the 
fact that many of the aircraft 

reclassified from Part 1 35 to 

Part 121 in 1997 were larger 

aircraft that traveled further, 

traveled faster, and had fewer 

departures than those that 

maintained their Part 135 
status. 

No similar decrease is ob- 

served in nonscheduled Part 

135. In fact, between 

1997and 1998, there was a 
22.3% increase in the total 
flight hours flown. Non- 

scheduled Part 135 aircraft 

are largely represented by air 

taxis and small cargo planes; 

therefore, few of them were 

reclassified to Part 121 in 

1997. It is possible that the 

observed increase in flight 

hours flown represents a 

natural increase in activity for 

iAiiPorii2i    BSchdPorti35 thcse alrcraft. 

■AIIFtartl21    BSchd Part 135   BNsch Port 135 

Miles Flown by FAR Port, 1989 - 1998 

lAII Port 121       HSchdPorH35 

Departures by FAR Part, 1 989 

14 

1998 
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HIST CURRENT ACCIDENT DATA 

UNITED S^f^pgJ^CSRRtfeRCiAL AIRCRAFT ACCIDENTS 

There are c^sistenrty more Part 135 accidents per year compared to Part 121, as 
shown in the following graph. In 1998, there were 50 Part 121 accidents, 8 scheduled 
Part 135 accidents, and 11 nonscheduled Part 135 accidents. 

US Air Carrier Accidents by FAR Port, 1989- 1998 

120 

100 

-Part 121 -SchdPart 135 -Nsch Part 135 

Accident rates are also higher for Part 135 aircraft operations compared to Part 121 
operations. As shown in the following graph. Part 121 rates have stayed fairly stable 
while rates for scheduled Part 135 increased between 1996 and 1998 and those for 
nonscheduled Part 135 decreased during this same time period. In 1998, the accident 
rate for Part 121 was 2.97 accidents per million flight hours. For scheduled Part 135, 
it was 22.62 accidents per million flight hours, and for nonscheduled Part 135, it was 
27.99 per million flight hours. 

Air Carrier Accident Rates by FAR Port, 1 989 - 1 998 

50 

~1^ 

o 
00 

^ CM 

-Part 121 -SchdPart 135 -Nsch Part 135 

The following graph demonstrates the effects of using different activity measures on the 
presentation of accident rates. Regardless of whether flight hours or departures are used 
to calculate accident rates, the same general pattern emerges. Scheduled Part 135 accident 
rates are higher than Part 121 rates until 1994 when rates for the two groups converge. 
After 1996, and the reclassification of many scheduled Part 135 operations to Part 121, 
there is a notable divergence with increases in scheduled Part 135 rates attributable to the 
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reduction in activity for this group. However, the divergence is more dramatic when using 

flight hours to calculate the rate. One explanation is that aircraft remaining in Part 135 after 

the reclassification fly shorter duration trips than those that were reclassified to Parti 21. 

Comparison of Part 121  and Scheduled Part 135 Accident Rates 

Using Flight Hours and Departures to Calculate Rates. 
(ljote:J-^onscheduled Part 135 Departure Data not Available) 

■ Port 121 (Per Million Departures) 

Parn21 (Per Million Flight Hours) 

- Schd Part 135 (Per Million departures) 

Schd Part 135 (Per Million Flight Hours) 

The next graph further clarifies the difference between Part 121 and scheduled Part 135 
aircraft in terms of the average number of flight hours per departure. 

Flight Hours Per Departure by FAR Part, 1989 -1998 

2 1.8 

I 1.5 
S 1.2 

^ 0.9 
e 
§ 0.6 
I 
:E 0.3 
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CO CN O^ O (Jv 
cs       o^        cs       o        o^ 

■*        ^n        o        r^        00 o^       o^        o       o^        o^ 
O- O^ CN Ov o 

■ Part 121 I Schd Part 135 

Throughout the Annual Review, rates will be calculated using both flight hours and 

departures as exposure measures. The benefit of using flight hours as an exposure 

measure is that it is the only exposure measure available for nonscheduled Part 135 as 

well OS Part 121 and scheduled Part 135 aircraft. However, because Part 121 and Part 

135 do not have similar flight hours-per-departure rates, departures are also used to 

calculate accident rates. Again, the 1998 Annual Review has changed from using a 

base rate of 100,000 flight hours/departures to using 1,000,000 (one million). Any 
comparisons with reports from previous years should take this into account. 
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PART 

11 

noNs: 10-YEAR SUMMARY 

NTSB Se'i^^EimrxiSESSIFicATioN 
Historically, tiFi*-'NTSB hf '!-f ned a "Fatal Accident" as one in which there was at least 
one fatality. However, sonne accidents involving ground crew fatalities pose no threat to 
the aircraft or its occupants. While the Safety Board has found no single index that 
perfectly indicates the state of airline safety, it developed a new classification system for 
Part 121 accidents in response to a congressional mandate issued October?, 1996.^° 
The following definitions were developed to gauge accident severity forPart 121 accidents. 

Part 135 classifications continue to use the traditional definitions. 

DEFINITIONS OF NTSB SEVERITY CLASSIFICATIONS 

Major-an accident in which any of three conditions is met: 

♦A Part 121 aircraft was destroyed, 

♦ There were multiple fatalities, or 
♦ There was one fatality and a Part 121 aircraft was substantially damaged. 

Serious-an accident in which at least one of two conditions is met: 
♦ There was one fatality without substantial damage to a Part 121 aircraft, or 
♦ There was at least one serious injury and a Part 121 aircraft was substantially 

damaged. 
Injury-a nonfatal accident with at least one serious injury and without substantial 
damage to a Part 121 aircraft. 
Damage-an accident in which no person was killed or seriously injured, but in 
which any aircraft was substantially damaged. 

The following graphs depict both the number and rate of Part 121 accidents and the 
severity of the accidents. In 1998 there were 50 Part 121 accidents and, as in preceding 
yeare, major and serious accidents made up the smallest proportion of these accidents. 

Part 121 Accidents by Accident Severity, 1989 - 1998 
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^ 
20 Title 49, Subtitle II, Chapter 11, Subchapter II, Section 1119, "Accident and Safety Data Classification and 
Publication" was enacted on October 9, 1996, to be applicable to fiscal years beginning after September 30, 1996. 
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Partl21 Accidents Rate (Using Flight Hours) 
by Accident Severity, 1989 -1998 
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A 

Part 121 /Acddents Rate (Using Departunss) by A:ddent Severity, 1989 - 1998 

I 

There is a consistent trend over tinne showing that a very small proportion of people 
aboard Part 121 flights involved in accidents sustain injuries. In 1998, there v/ere 
over 652 nnillion passengers enplaned on aircraft flying under Part 121. Of these, 
4,552 people boarded Part 121 flights that were involved in accidents and 110 people 
sustained injuries. 

njured Compared to Non-injured Aboard Port 121 Flights, 1989 - 1998 
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Number Injured by Level of Injury, Part 121,1989-1998 

Broad Causes/Factors for Parti 21 Accidents, 1989 - 1998 

In 1998, there were no 

fatalities, 25 serious 

injuries, and 85 minor 

injuries among those 

aboard Part 121 flights 

involved in accidents. 

These numbers are 

relatively lov/ compared 

to preceding years; 

however, it is difficult to 

define a trend in the 
number of people 

injured since one or 

two major accidents 

can lead to a dramatic 

increase in the number 

of injuries in a given 

year. 

PROBABLE CAUSES, 

FACTORS, AND THE 

BROAD CAUSE/FACTOR 

CLASSIFICATION 

In determining the 

probable cause(s) of an 

accident, all facts, 

conditions, and cir- 

cumstances are con- 

sidered. This method 

enables the investigatorto identify cause-and-effect relationships in the accident sequence 

about which something can be done to prevent similar accidents. The term "factor" is 

used to denote elements of an accident that further explain or supplement the probable 

causes(s). This provides a means for documenting essential items of information that 

could not be readily categorized elsewhere in the system. 

The broad cause/factor classification divides all accident causes and factors into 

three groups - aircraft, environment, and personnel - to provide an overview of 

fundamental accident origins. When there are two or more causes/factors for an 

accident, each is recorded and no attempt is made to identify one as the primary 
cause. Therefore, as depicted in the following figure, percentages of causes/factors 

in a given set of accidents will generally sum to more than 100%. 
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For 1998 Part 121 accidents, cause/factor information was available in 41 of 50 cases. 

Within this set, aircraft were cited as causes/factors in 24.4% of accidents, environmental 

causes/factors were present in 34.2% of accidents, and personnel-related causes/factors 

were present 80.5% of accidents. This distribution is fairly consistent with the preceding 

9-year period with the exception of a ire raft-related causes/factors, which have shown a 

moderate decline. 
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SCHEDU 

1 0-YE 
135 OPERATIONS 

Part 135 regulal||||^piJ^^commercial air carriers that fly small commuter aircraft, 

cargo planes, and airfaxis Scheduled Part 135 operations refer to revenue-eaming, 

passenger-carrying operations for which the certificate holder or its representative offers' 
departure/arrival locations and departure times in advance of the flights. 

Unlike Part 121, all Part 135 accidents are classified by traditional definitions including 

highest level of injury (fatal, serious, minor, or none), and level of aircraft damage 
(destroyed, substantial, minor, or none). 

DEFINITIONS FOR HIGHEST LEVEL OF INJURY 

Fatal-Any injury that results in death within 30 days of the accident. 

Serious-Any injury which: (1) requires hospitalization for more than 48 hours, 

commencing within 7 days from the date the injury was received; (2) results in a fracture 

of any bone (except simple fractures of fingers, toes, or nose); (3) causes severe 

hemorrhages, nerve, muscle, or tendon damage; (4) involves any internal organ; or (5) 

involves second-or third-degree burns, or any burns affecting more than 5 percent of 
the body surface 

Minor-Any injury that is neither fatal nor serious. 
None-No injury. 

Scheduled Part 135 Accidents by 
Highest Level of Injury, 1989 - 1998 

ScJieduled Part 135 Accidents Rates (per million Flight 
Hours) by IHighest Level of Injury, 1 989 - 1998 

In 1998, there were eight 

scheduled Part 135 accidents. 

This is a relatively small number 

compared to other years; 

however, this reduction is likely 

associated with the 

reclassification of aircraft from 

Part 135 to Part 121 in 1997. 

While the number of scheduled 

Part 135 accidents declined 

following the 1997 aircraft 

reclassification, the accident 

rate showed a marked increase. 

This is likely attributable to the 

sharp decrease in activity among 

scheduled Part 135 operators as 

a result of the reclassification. 
There was an 87.2%  decrease 

in flight hours and a 79.9 % 

decrease  in departures for 

scheduled Part 135 operations 

between 1996 and 1998.    It 

also suggest that those aircraft 

that were reclassifiedto Part 121 

in 1997 comprised a relatively 

safe segment of the former Part 
135 group. 

I 
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I Scheduled Part 135 Accidents Rates (per Departures) 
by Highest Level of injury, 1989 - 1998  
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In 1998, 42 people boarded scheduled Part 135 flights that were involved in accidents 
and from this group, 11 people received injuries. The relative proportion of people 
who were injured in scheduled Part 135 accidents is notably higher than in Part 121 

accidents. 

Injured Compared to Non-injured Aboard 
Scheduled Port 135 Flights, 1989-1998   
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In 1998, there were no fatal injuries that resulted from scheduled Part 135 accidents. 

However, there were two serious injuries and nine minor injuries. 

> 

c 
> 
I— 

TO 
m 
< 

o 
> 

TO 

n 
TO 

> 
-n 

> 
O 
n 
a 
m 

> 

> 

I 

Number of Injured by Level of Injun/ 
Scheduled Part 135, 1989-1998 
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As noted earlier. Part 135 accidents are also classified by the level of damage 

(destroyed, substantial, minor, or none) sustained by the aircraft. 

98 
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DEFINITIONS FOR LEVEL OF AIRCRAFT DAMAGE 

Destroyed-Damage due to impact, fire, or in-flight failures to the extent to not be 
economically repairable. 

Substantial Damage-Damage or failure which adversely affects the structural 

strength, performance, or flight characteristics of the aircraft, and which would 

normally require major repair or replacement of the affected component. Engine 

failure or damage limited to an engine if only one engine fails or is damaged, bent 

fairings or cowling, dented skin, small punctured holes in the skin or fabric, ground 

damage to rotor or propeller blades, and damage to landing gear, wheels, tires, 

flaps, engine accessories, brakes, or wingtips are not considered "substantial 
damage" for the purpose of this part.^' 

Minor Damage-Any damage that neither destroys the aircraft nor causes substantial 
damage. 

None-No damage. 

All eight of the aircraft involved in scheduled Part 135 accidents in 1998 were clas- 

sified as having substantial damage. The following graph also shows that, over the 

past 10-year period, most scheduled Part 135 aircraft that were involved in acci- 
dents received either substantial damage or were destroyed. 

Scheduled Part 135 Level of Aircraft Damage, 1989 - 1998 

-None -Mir -Substantial • Destroyed 

In 1998, 12.5% of 

all scheduled Part 
135 accidents listed 

aircraft as a cause 

or factor in the acci- 

dent. Environmental 

causes/factors were 

pre-sent in 75.0% 

of accidents and 

personnel-related 
causes/factors were 

present in 100% of 

accidents. 

Broad Cause/Factors for Scheduled Part 135 Accidents, 1989 -1998 
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P^M 135 OPERATIONS NONSCHE 

1 0-YEAR 

Nonscheduled SpieSSBPlWfefer to revenue-earning flights in which the departure time, 

departure location>and arrtval location are specifically negotiated with the customer or 

the customer's representative. They include all cargo flights and some passengerflights. 

The definitions for highest level of injur/ and level of aircraft damage for nonscheduled 

Part 135 operations are identical to those for scheduled Part 135 operations. 

Nonscheduled Part 135 Acddente 
by Highest Level of Injur/, 1989 -1998 

Nonscheduled Part 1 35 Accident Rates 
by Highest Level of Injury, 1 989-1998 

Injured Compared to Non-injured Aboard 
Nonscheduled Part 135 Flights, 1989-1998 

There were 77 nonscheduled 

Part 135 accidents in 1998. 

Overthe past 10 years, both 

the number of accidents and 

the accident rates for 

nonscheduled Part 135 

accidents have declined. Like 

scheduled Part 135 activity 

levels, nonscheduled Part 

135 activity levels decreased, 

with a 26.2% reduction in 

flight hours between 1996 

and 1998. However, 
because nonscheduled Port 

135 operators are not 

required to report revenue 

activity to the FAA like other 

commercial operations, the 

activity data and rates 

presented forthis segment of 

aviation are not as reliable 

(for a more detailed 

discussion of this issue, see 

Aircraft Activity on page 7). 

In 1998, 278 people who 

boarded nonscheduled Part 

135 flights were involved in 

accidents and, of these, 90 

sustained injunes. As with 

scheduled Part 135 

accidents, the relative 

proportion of people who are 

injured in nonscheduled Part 
135 accidents is higherthan 

in Part 121 accidents. 
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In 1998, 41 people were fatally injured as the result of nonscheduled Part 135 aircraft 

accidents. In addition, 9 people sustained serious injuries and 40 people received minor 

injuries. With the exception of minor injuries, these numbers are lower than preceding 
years. 

Number of Injured by Level of Injur/, Nonscheduled Part 135 1989 -1998 
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Of the 77 aircraft involved in nonscheduled Part 135 accidents in 1998, 19 were 

destroyed and 58 were classified as having substantial damage. Similar to sched- 

uled Part 135 aircraft, the following graph shows that, over the past 10-year period, 

most nonscheduled Part 135 aircraft that were involved in accidents received either 
substantial damage or were destroyed. 

Nonscheduled Part 135 Level of Aircraft Damage, 1989 - 1998 

I 
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In 1998, cause/factor information was available for 71 of 77 accidents. In 43.7% of 

these cases, aircraft were listed as causes/factors in the accident. Environmental causes/ 

factors were present in 50.7% of accidents and personnel-related causes/factors were 
present in 88.7% of accidents. 
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I Broad Causes/Factors for Nonscheduled 

Part 135 Accidents, 1989-1998 
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Of the 77 nonscheduled Part 135 accidents that occurred in 1998, 66 involved 
airplanes and 11 involved helicopters. This ratio of helicopter to airplane accidents 
has been fairly stable over the past several years. 

Nonscheduled Part 135 Accidents by Aircraft Categor/, 1989 -1998 
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Focus o 

While the pr^^^^^jgP^y^^ff'bed trends in accidents among U.S. air carriers 
over a 10-yeanWBBjIS^^ focuses on events specific to 1998. As an overview, 
the following 9''^!^^^^^ comparison of the role that personnel, environment, 
and aircraft played I^Wfiir carrier accidents that occurred in 1998. Most notable is 
the fact that personnel were cited as a cause or factor in the largest percent of 
accidents for all categories of commercial operations described in this report. 
Environment accounted for the second largest contribution, and aircraft-related 
problems contributed the least. While the graph suggests that aircraft-related 
problems were especially low among scheduled Part 135 accidents, it is important 
to note that this group comprises only eight accidents, which limits the 
representativeness of the sample. 

Contribution of Broad Cause/Factors to Accidents by FAR Part for 1998 

Part 121 Schd Part 135 Nsch Part 135 

a Aircraft     ■ EriMrontnent     ■ Personnel 

1998 PART 121 ACCIDENTS 

As discussed in the Introduction, Part 121 applies to major airlines and cargo camera 
that fly large transport-category aircraft. Of the 50 Part 121 accidents in 1998, 43 oc- 
cun-ed in the United States, 6 in foreign countries, and 1 over the Atlantic Ocean. 

I 

i 
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Within the group of 50 Part 121 accidents in 1998, 64.0% were passenger flights, 

20.0% carried both passengers and cargo, and 16.0% were cargo-only. In addition, 

14.0% of Part 121 accidents occurred during nonscheduled flights while 

86.0% occurred during scheduled operations. This is particularly notable since 

nonscheduled flights accounted for only 5.3% of total Part 121 flight hours and just 
4.0% of Part 121 departures. However, with such a small sample size, it is difficult 

to make inferences based on these data. 
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The majority of 1998 Part 121 accident aircraft had turbofan engines (58.0%). 

Turboprop engines were used in 24.0% of accident aircraft, turbojet in 16.0%, and 
reciprocating in 2.0%. 

Part 121 Accident Severity Classifications by Type of Operation for 1998 

I 

Part 121 Accidents, Engine Type by Highest Injury for 1998 
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Occurrences are docunnented within an accident's "sequence of events." The con- 

cept of sequence of events as a method to classify accidents was introduced in 

1982 to describe the circumstances of an accident. There are a total of 52 occur- 

rence codes that may be used to outline the events in any given accident. The 

following table displays the first occurrences for all of the 1998 Part 121 accidents 

for which sequence of events data were available. The most frequently cited first 

occurrences for Part 121 accidents in 1998 were on ground/water collisions with 

object (31.7%), in-flight encounter with weather (19.5%), and uncontrolled altitude 
deviations (9.8%). 

Part 121 Accident First Occun-ences for 1998 

On Ground/Water Collision With Object 
In Flight Encounter With Weather 
Altitude Deviation, Uncontrolled 

Airfranne/Component/Svstem Failure/Malfunction 
Fire 

Dragged Wing, Rotor, Pod, Float Or Tall/Skid 
Miscellaneous/Other 
Abrupt Maneuver 
Loss Of Control - On Ground/Water 
Loss Of Engine Power 

Loss Of Engine Power (Partial) - Mech Fallure/Malf 

On Ground/Water Encounter With Ten-ain/Water 
Vortex Turbulence Encountered 

13 

Total 

31.7% 

19.5% 
9.8% 
7.3% 
7.3% 
4.9% 
4.9% 
2.4% 
2.4% 
2.4% 
2.4% 

2.4% 
2.4% 

* 41  of 50 of Port 121  Accidents included Sequence of Events Data 
100.0% 
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The following graph displays the aircraft's phase of flight during the first occurrence. 

There are 50 distinct phase-of-flight codes that investigators may use to describe 

the chronology of occurrences. However, these detailed phases have been 

condensed for this graph. For example, the category "Standing" includes standing 

with engines operating, standing with engines not operating, and standing while 

starting engines. For the 41 of 50 Part 121 accidents with sequence of events 

information, the phase of flight during first occurrence was fairly evenly distributed 

with the exception of Maneuvering or Hovering, which is not a typical activity for 

aircraft that operate under Part 121. 

Part 121, Phase of Flight During First Occurrences for 1998 

The following graph displays 

the causes and factors of 

1998 Part 121 accidents with 
sequence of events information 

available. While there are 

about 2,000 unique codes 

that investigators may use to 

document causes/factors, this 

graph summarizes them using 

both the Broad Causes/Factors 

(Personnel, Environment, and 

Aircraft) as well as the next level 

of subcategor/. 

This graph shows that many accidents are attributed to personnel-related causes and 

factors. With 39.0%, the pilot is the most frequently cited individual in the personnel 

category; however, 43.3% of accidents were attributed to other people not aboard the 

aircraft, such as ground personnel,   manufacturer personnel, and 

Part 121  Most Prevalent Causes/Factors for 1998* 
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139.0% 

122.0% 

14.6% 
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Pilot 
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Organizations 

Weather condition 

Terrain condition 

Liglnt condition 
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Landing gear 

Engine powerless 
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Flight control systems 

Aircraft structure 
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Ml of 50 of Part 121 Accidents included Cause/Factor Data 
*' Otliers (not aboard) refers to 33 different parties including air traffic control personnel, manufacturers, 

ground personnel and Federal Aviation Administration personnel  

I Personnel-Related 
I Environment-Related 
I Aircraft-Related 
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several others. In the broad category of environmental factors, weather conditions 

were cited most (22.0%) with no other categor/ exceeding 10%. Similarly, in the 

broad category of aircraft, systems and equipment causes/factors were present in 

14.0% of Part 121 accidents in 1998 with no other categor/ accounting for more 
than 5% of accidents. 

Among the 50 Part 121 accidents that occurred in 1998, only 1 accident resulted in 

a fatality: A ground crewmember inadvertently walked into a rotating propeller In 

addition to this fatality, there were 30 serious injuries and 90 minor injuries that 

resulted from Part 121 accidents in 1998. Cabin crewmembers suffered the highest 

percentage of injur/ with 14.7% of all cabin crewmembers involved in accidents 

sustaining some level of injury. Of the 4,258 passengers involved in accidents, only 

2.0% received injuries. The Safety Board does not document people on the ground 
who were at the accident site but received no injuries. 

Part 121 Accident Injuries by Role for 1 998 

Other Crew 
Passengers 
Total Aboard 
On Ground 
Total 

Accidents 
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25 

30 

23 

73 
85 
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11 
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1998 PART 135 ACCIDENTS 

As noted in the Introduction, Part 135 applies to small commercial air carriers (i.e., 

scheduled Part 135) and air taxis (i.e., nonscheduled Part 135). The presentation 

of data for scheduled and non-scheduled Part 135 operations is separated due to 
the distinct operating characteristics of these groups. 

Scheduled Part 135 operations consist of common carriage passenger-revenue flights 
using aircraft with fewer than 10 seats. In addition, to be considered a scheduled 

operation, the departure location, departure time, and arrival location must be offered 
in advance by the operator, and the operator must include five or more round trips per 
week between two or more points. 

Nonscheduled operations are passenger-carr/ing operations in which the departure 
time, departure location, and arrival location are specifically negotiated with the 

customer. These include common carriage operations conducted with airplanes 

having a passenger-seat configuration of 30 seats or fewer and a payload capacity 

of 7,500 pounds or less; private carriage operations conducted with airplanes having 

a passenger-seat configuration of less than 20 seats and a payload capacity of less 

than 6,000 pounds; and cargo operations conducted with airplanes having a payload 
capacity of 7,500 pounds or less. 

Of the 85 Part 135 accidents in 1998, 77 were flying nonscheduled operations and 8 

were flying scheduled operations.  Among the accidents that occurred flying under 
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nonscheduled operations, 61.0% were passengerflights, 2.6% carried both passengers 

and cargo, and 36.4% carried either cargo or mail. Among the scheduled Part 1 35 

accidents, seven out of eight (87.5%) were passengerflights, and one(l 2.5%) carried 

passengers and cargo. In both nonscheduled and scheduled Part 135 accidents, few 

accidents were fatal or serious with 11.6% of nonscheduled accidents and 12.5% of 

scheduled accidents falling into one of these two categories. 

Part 135 Accident Classifications by Type of Operation for 1998 
Nonscheduled Scheduled 

!■  4 

Fatal 9 1 0 7 0 0 17 

Serious 1 0 0 2 1 1 5 

Minor 4 1 1 10 0 1 17 

None 11 1 1 28 0 5 46 

Total 25 3 2 47 1 7 85 

There are two main types of flight plans that are filed: visual flight rules (VFR) and 
instrument flight rules (IFR). VFR govern the conduct of flight under visual meteorological 

conditions (VMC), and IFR govern the conduct of flight under instrument meteorological 

conditions (IMC). In 1998, the flight plans of 59.7% of non-scheduled Part 135 accidents 

were under VFR and 32.5% were under IFR. In 7.8% of cases, the flight plan was 

unknown orthere was no flight plan. For scheduled Part 135, all accidents that occurred 

in 1998 happened under VFR. 

Port 1 35-Accidents by Schedu ed Type and Flight Plan for 199£ 

^^^W^S-??'' •»' d'hXtXS§i:J^±l ' fC,-*^  1:-"-' 

Visual Flight Rules (VFR) 46 8 14 

Instrument Flight Rules (IFR) 25 0 25 

None 4 0 4 

Unknown 2 0 2 

Total 77 8 85 

1998 SCHEDULED PART 135 ACCIDENTS 

There were eight scheduled Part 135 accidents in 1998. All of these accidents occured in 

Alaska where more than half of all scheduled Part 135 operators are certified. 
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Seven of eight scheduled Part 135 accidents involved airplanes with reciprocating engines, 
and one accident involved an airplane with a turboprop engine. I 
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Scheduled Part 135 Accidents - Engine Type by Highest Injury for 1998 

t ^A, M. vf. "MWM   '•'. -^.lis^^ps 
Fatal 0 0 0 
Serious 1 1 2 
Minor 1 0 1 
None 5 0 5 
Total 7 1 8 

Although there were only eight scheduled Part 135 accidents in 1998, the first occurrence 
for three of these accidents was an in-flight collision with terrain or water 

First Occurrences for Scheduled Part 135 Accidents in 1998 

In Flight Collision With Teffaln/Watpr 

Airframe/Component/System Failure/Malfunction 
In Flight Collision With Object 

On Ground/Water Encounter With Ten-ain/Water 
Undershoot 

Wheels Up Landing 
Total 

37.5% 

12.5% 

12.5% 

12.5% 

12.5% 

12.5% 

100.0% 

I 

Of the eight scheduled Part 135 accidents that occurred in 1998, the phase of flight 
during the first accident occurrence was takeoff or climb in two cases, cruise or descent 
in two cases, maneuvering or hovering in one case, and approach or landing in three 
cases. 

Scheduled Part 135, Phase of Flight During Fir^t Occurrence for 1998 
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As with Part 121, the pilot was identified as a cause/factor in a majority of scheduled 

Part 135 accidents (87.5%). In the broad category of environmental factors, weather 

conditions were cited in five of eight accidents (62.5%) and light conditions were 

cited in four of eight accidents (50.0%). Aircraft-related factors were cited in two 

accidents. 

Scheduled Part 135 Accidents, Top Causes/Factors for 1998  

0% 
J  

20% 

Pilot 
Others (aboard) 

Others (not aboard) 
Organizations 

Weather condition 

Light condition 

Object 

Airport/airways facilities, aids 
Tenain condition 

Powerplant/propulsion 

Flight control systems 
Aircraft structure 

Landing gear 

Systems and equipment 
Engine power loss 

Aircraft perfomiance 
Fluid 

Instalments 

40% 

 1  

60% 80%        100% 

187.5% 
112.5% 

0.0% 
0.0% 

162.5% 
150.0% 

25.0% 

12.5% 
12.5% 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

Personnel-Related 

Environment-Related 

Aircraft-Related 

There were no fatalities that resulted from scheduled Part 135 accidents in 1998. However, 

there were 2 serious injuries and 9 minor injuries. The proportion of people injured in 

flights was approximately equal for crewmembers and passengers with 25.0%) and 

26.5%, respectively. 

Scheduled Part 135 Injuries by Role for 1998 

-  '            !-'. ^K'-i:' - 

Flight Crew 0 0 2 6 8 

Cabin Crew 0 0 0 0 0 

Other Crew 0 0 0 0 0 

Passengers 0 2 7 25 34 

Total Aboard 0 2 9 31 42 

On Ground 0 0 0 - 0 

Total 0 2 g 31 42 

Accidents 0 2 1 5 8 
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nineteen 

1998 NoNscHEDULED PART 135 ACCIDENTS 

There were 77 nonscheduled Part 135 accidents in 1998 with 73 occurring in the 
United States. Within this group, 31, or 42.5% occurred in Alaska with the remainder 
distributed among the lower 49 states. 
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The majority of 1998 nonscheduled Part 135 accident aircraft had reciprocating en- 
gines (66.2%). Turboprop and turboshaft engines were used in 14.3%, and 13.0% of 
accident aircraft respectively whereas turbofan and turbojet engines each accounted 

for less than 5% of the total. 

Nonscheduled Part 135 Accidents Engine Type 

by Highest ln|ur/for 1998 

Fatal 
Serious 
Minor 
None 

Total 

11 
2 
12 
26 

51 

2 
0 
2 
7 

11 

4 
0 
2 
4 

10 

17 
3 

16 
41 

77 

Of the 77 nonscheduled Part 135 accidents that occurred in 1998, 66 involved airplanes 
and 11 involved helicopters. Of the 66 aircraft accidents, only 59 had cause/factor 
information available. Within this set, nonmechanical losses of engine power and in- 
flight encounters with weather were the most frequently cited first occurrences. In 
addition, other engine power losses accounted for 9 other accidents in this group. For 
helicopter accidents, the most frequently cited first occurrence was in-flight encounters 
with weather. For a more detailed itemization of first occurrences, see the following 

table. 

First Occurrences for Nonscheduled Part 1 35 Accidents in 1998 

i^Mil                         &'?¥! :p:.a] 
Loss Of Engine Power (Total) - Nonmechanical 8 

In Fliqht Encounter With Weather 6 3 

Hard Landing 4 

In Flight Collisicn With Terrain/Water 4 

Loss Of Control - On Ground/Water 4 

Wheels Up Landing 4 

Loss Of Control - In Flight 3 1 

Loss Of Engine Power 3 1 

Loss Of Engine Power (Partial) - Mech Failure/Malf 3 1 

Loss Of Engine Power (Total) - Mech Failure/Malf 3 2 

On Ground/Water Collision With Object 3 

Airframe/Component/System Failure/Malfunction 2 1 

Main Gear Collapsed 2 

Overrun 2 

Gear Collapsed 

In Flight Collision With Object 1 

Loss Of Engine Power (Partial) - Nonmechanical 

Midair Collision 1 

Miscellaneous/Other 

On Ground/Water Encounter With Terrain/Water 

On Ground/Water Encounter With Weather 

Vortex Turbulence Encountered 

Total 59 11 
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Of the 59 nonscheduled Part 135 airplane accidents with sequence of event data, 

the majority of first occurrences happened during approach/landing (39.0%) or during 

takeoff/climb (32.2%) with a smaller number (16.9%) during cruise/descent. For 

the 11 helicopter accidents, there were four each during cruise/descent and approach/ 

landing, two during takeoff/climb, and one during maneuvering/hovering. 

Nonscheduled Part 135 Phase of Flight During First Occurrence for 1998 

25 

E    20 

15 

10 

SlandhB Taxi Takeoff or     Cnjiseor    «*neuverlng   Approach of    aherorf*)! 

CJh* Descent      or Hoverhg       Landing        Repofled 

■ Aiiplanes        ■ Hdicopteis 

For both nonscheduled Part 135 airplane and helicopter accidents, the pilot was the 

most frequently cited cause/factor. For airplanes, the next most frequently cited 

causes/factors were environmental factors including weather conditions and terrain 

conditions. However, for helicopter accidents, power plant/propulsion issues were the 

second most frequently cited cause/factor. In addition, for both airplanes and helicopters, 

several other causes/factors were cited in 1998 including other personnel not aboard' 
aircraft structure, and light conditions. 

I 
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I Nonscheduled Part 135 Accidents, Top Causes/Factors for 1998* 

I 

Airplanes Helicopters | 

Personnel                                                                                             | 

Pilot 79.7% 90.9% 

Others (not aboard) 16.9% 27.3% 

Others (aboard) 0.0% 0.0% 

Organizations 0.0% 9.1% 

Aircraft                                                                                                 | 

Power plant/propulsion 16.9% 36.4% 

Landing gear 11.9% 0.0% 

Fluid 11.9% 9.1% 

Aircraft structure 5.1% 9.1% 

Flight control systems 3.4% 0.0% 

Systems and equipment 1.7% 0.0% 

Aircraft performance 1.7% 0.0% 

Instruments 1.7% 0.0% 

Engine power loss 0.0% 0.0% 

Environment 

Weather condition 30.5% 27.3% 

Terrain condition 25.4% 9.1% 

Object 6.8% 18.2% 

Airport/airways facilities, aids 5.1% 0.0% 

Light condition 1.7% 18.2% 

59 airplane accldente and 11  helicopter accidents included cause/factor data 

Among the 11 nonscheduled Part 135 accidents that occurred in 1998, 17 accidents 

resulted in 42 fatalities. In addition to these fatalities, there were 10 serious injuries 

and 40 minor injuries. Flight crewmembers suffered the highest percentage of 

injury with 50.6% of all flight crewmembers involved in accidents sustaining some 

level of injury.   Of the 184 passengers involved in accidents, 29.3% received injuries. 
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Injuries by Role for Nonscheduled 
Part 135 Accidents in 1998 

1. .' - 
*iM-,?.,,•*!.,!.. if !, tv -«* 

•-,■' ■■" 

Flight Crew 14 2 18 53 87 

Other Crew 0 0 2 5 7 

Passengers 27 7 20 130 184 

Total Aboard 41 9 40 188 278 

On Ground 1 1 0 - 2 

Total 42 10 40 188 280 

Accidents 17 3 16 41 77 

nineteen 
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I 
NTSB REGIONAL OFFICES FOR 

AVIATION ACCIDENT INVESTIGATION 

I Northwest Regional Office 
19518 Pacific Higiiway South 

Room 201 
Seattle, Washington 98188-5493 

Phone:206-870-2200 
FAX: 206-870-2219 

8 a.m.-4:30 p.m (Pacific) 

Southwest Regional Office 
1515W. 190th Street 

Suite 555 
Gardena, California 90248 

Phone:310-380-5660 
FAX:310-380-5666 

7 a.m.-3:30 p.m. (Pacific) 

Alaska Regional Office 
222 West 7th Avenue 
Room 216, Box 11 
Anchorage, Alaska 99513 
Phone:907-271-5001 
FAX: 907-271-3007 
8 a.m.-4:30 p.m (Alaska) 

North Central Regional Office 
31 West 775 North Avenue 
West Chicago, Illinois 60185 
Phone:630-377-8177 
FAX: 630-377-8172 
7:30 a.m.-4 p.m. (Central) 

Northeast Regional Office 
2001 Route 46 
Suite 504 
Parsippany, New Jersey 07054 
Phone:973-334-6420 
FAX: 973-334-6759 
8:30 a.m.-5 p.m. (Eastern) 

Mid-Atlantic Regional Office 
490 L'Enfant Plaza, S.W. 
Washington, D.C. 20594 
Phone:202-314-6320 
FAX: 202-314-6329 
8:30a.m.-5 p.m. (Eastern) 

Southern Regional Office 
Atlanta Federal Center 
60 Forsyth Street, SW 
Suite 3M25 
Atlanta, Georgia 30303-3104 
Phone:404-562-1666 
FAX: 404-562-1674 
8 a.m.-4:30 p.m. (Eastern) 

Central Mountain Regional Office 
4760 Oakland Street 
Suite 500 
Denver, Colorado 80239 
Phone:303-361-0600 
FAX:303-361-0619 
7:30 a.m.-4 p.m (Mountain) 

South Central Regional Office 
624 Six Flags Drive 
Suite 150 
Arlington.Texas 76011 
Phone:817-652-7800 
FAX: 817-652-7803 
7:30 a.m.-4 p.m. (Central) 

Southeast Regional Office 
8405 N.W. 53rd Street 
Suite B-103 
Miami, Florida 33166 
Phone:305-597-4610 
FAX: 305-597-4614 
8 a.m.-4:30 p.m. (Eastern) 

» 
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I 
NTSB FORMS 

i 

» 

BEST AVAILABLE COPY 



Printed on 04/02/20( 

National IVan 

FACT 
A 

l^afety Board 

CRT 
NTSB ID: 

Occurrence Date: 

Occurrence Type: 

Location/Time 

Aircraft Registration Number: 

Most Critical Injury: 

Investigated By: 

Nearest City/Place 

Airport Proximity: 

State Zip Code Local Time 

Distance From Landing Facility: 

Aircraft Information Summary 

Time Zone 

Direction From Airport: 

Aircraft Manufacturer Model/Series 

Sightseeing Flight: 

Type of Aircraft 

Air Medical Transport Flight: 
Narrative 
Brief narrative statement of facts, conditions and circumstances pertinent to ttie accident/incident: 

There Is no narrative file for this case. 

I 

i 
BEST AVAILABLE COPY 

FACTUAL REPORT - AVIATION Page 1 



BEST AVAILABLE COPY 

A Safety Board 

PORT 
iN 

NTSB ID: 

Occurrence Date: 

Occurrence Type: 
NOT FOR RELEASE 

■anding Facility/Approach Information 
urport Name [Airport ID Airport Elevation 

Ft. MSL 

Runway Used Runway Length Runway Width 

[unway Surface Type: 

Runway Surface Condition: 

/pe Instrument Approach: 

FR Approach/Landing: 

arcraft Information 
jrcraft IVIanufacturer IVIodel/Series Serial Number 

jrworthiness Certificate(s): 

.anding Gear Type: 

w 
ebuilt Aircraftn Number of Seats: 

he Type: 

Aircraft Inspection Information 

Certified Max Gross Wt. LBS 

Engine Manufacturer: 

Number of Engines: 

Model/Series: Rated Power: 

ype of Last Inspection Date of Last Inspection Time Since Last Inspection 

Hours 

Airframe Total Time 

Hours 

Emergency Locator Transmitter (ELT) Information 

IT installedD ELT Operated D ELT Aided in Locating Accident SiteD 

)wner/Operator Information 
Registered Aircraft Owner 

)perator of Aircraft 

Street Address 

City State Zip Code 

Street Address 

City 

)perator Does Business As:  
Type of U.S. Certificate(s) Held: 

\\r Carrier Operating Certificate(s): 

State Zip Code 

Operator Designator Code: 

i ating Certificate: Operator Certificate: 

Regulation Flight Conducted Under: 

ype of Flight Operation Conducted:   ; ; 

FACTUAL REPORT - AVIATION Page 2 



Safety Board 

PORT 

NTSB ID: 

Occurrence Date: 

Occurrence Type: 

First Pilot Information 

NOT FOR RELEASE I 
Name 

Sex: Seat Occupied: 

City 

Principal Profession: 

Certificate(s): 

State     Date of Birth      Age 

Certificate Number: 

Airplane Rating(s): 

Rotorcraft/Glider/LTA: 

Instrument Rating(s): 

Instructor Rating(s): 

Type Rating/Endorsement for Accident/Incident Aircraft; 

Medical Cert. Medical Cert. Status: 

Current Biennial Flight Review: 

Date of Last Medical Exam: 

- Flight Time Matrix 

Total Time 

Pilot In Coinmand(PIC) 

Instructor 

Last 90 Days 

Last 30 Days 

Last 24 Hours 

AIIA/C 

Seatbelt Used: 

This Make 
and Model 

Airplane 
Single Engine 

Airplane 
MuK-Englne Night 

Shoulder Harness UsedG 

Instrument 

Actual simulated 
RotorcrafI 

Toxicology Performed: 

Glider Light) 
Thai 

|ht|^ 

Second Pilot: 

Flight Plan/Itinerary 
Type of Flight Plan Filed: 

Departure Point 

Destination 

Type of Clearance: 

State 

State 

Airport Identifier 

Airport Identifier 

Departure Time   Time Zon 

Type of Airspace: 

Weather Information 
Source of Briefing: 

Method of Briefing: 

. FACTUAL REPORT - AVIATION Page 3 



1                                                                                    PFST AVAHAB! E COPY 

1   National Tran^^^Dij Safety Board 

^ FACxOMpPORT 
NTSB ID: 

NOT FOR RELEASE 
Occurrence Date: 

^          A^^&SdjN Occurrence Type: 

Weather Information                                                                                                                          1 
WOF ID Observation Time Time Zone WOF Elevation 

Ft. MSL 

WOF Distance From Accident Site 

NM 

Direction From Accident Site 

Deg. Mag. 

Sky/Lowest Cloud Condition:                                                               Ft. AGL Condition of Light: 

Lowest Ceiling:                                                    Ft. AGL Visibility:                       SM Altimeter:                            DI4 

temperature:              °C Dew Point:                °C Wind Direction: Density Altitude:                   Ft. 

\jVind Speed: Gusts: Weather Condtions at Accident Site: 

\/isibility (RVR):               Ft. Visibility (RW)           SM Intensity of Precipitation:                                                            | 

^Restrictions to Visibility: 

Type of Precipitation: 

i Occident Information 
Aircraft Damage:   Unknown Aircraft Fire: Aircraft Explosion                                       | 

^^psification:                                                                                                                                                                      | 

Injury Summary Matrix Fatal Serious IMinor None TOTAL 

First Pilot 

Second Pilot 

Student Pilot 

Flight Instructor 

Check Pilot 

Flight Engineer 

Cabin Attendants 

Other Crew 

Passengers 

-TOTAL ABOARD- 

Other Ground 

-GRAND TOTAL- 

• 

1                                                            FACTUAL REPORT - AVIATION                                                 Page 4 

1 



BEST AVAiLABLL COPY 

NTSB ID: 

Occurrence Date: 

Occurrence Type: 

Administrative Information 

NOT FOR RELEASE 

Investigator-ln-Charge (IIC) 

Additional Persons Participating in This Accident/Incident Investigation: 

FACTUAL REPORT - AVIATION Page I 



BEST AVAILABLE COPY 
Printed on 04/02/2002 

b Safety Board 

J REPORT 

NTSB ID: 

Occurrence Date: 

Occurrence Type: 

Most Critical Injury: 

Investigated By: 

ICAO Report Submitted: 

Location/Time 
Nearest City/Place State Zip Code Local Time Time Zone 

Aircraft Information 
Registration Number Aircraft Manufacturer 

7/pe of Aircraft: 

Irjury Summary: Fatal 

Homebuilt AircraftD 

Serious 

Model/Series Number 

Minor None 

Sghtseeing Flight: Air Medical Transport Flight: 

Narrative 
Bref nan-ative statement of facts, conditions and circumstances pertinent to the accident/incident: 

There is no narrative file for this case. 

PRELIMINARY INFORMATION - SUBJECT TO CHANGE Page1 



BEST AVAILABLE COPY 

National Tra 

PRELI 
A 

^ Safety Board 

REPORT 
N 

Other Aircraft Involved 

NTSB ID: 

Occurrence Date: 

Occurrence Type: 

Registration Number Aircraft Manufacturer 

Accident Information 
Aircraft Damage:   Unknown 

Property Damage: 

Crew 

Pilot 

Name 

Operator Information 
Name 

Street Address 

-Type of U.S. Certificate(s) Held: 

Air Carrier Operating Certificate(s): 

Operating Certificate: 

Regulation Flight Conducted Under: 

Type of Flight Operations Conducted: 

Flight Plan/Itinerary 
Type of Flight Plan Filed: 

Last Departure Point 

Destination 

Weather Information 

investigator's Source: 

Sky/Lowest Cloud Condition: 

Lowest Ceiling: 

Model/Series Number 

Accident Occurred During: 

Certificate No. Injury 

Operator Designator Code Doing Business As 

City State Zip Code 

Operator Certificate: 

State 

State 

Airport Identifier 

Airport Identifier 

Facility ID: 

Ft. AGL 

Ft. AGL 

Observation Time (Local): 

Visibility: SM Altimeter: DM) 

PRELIMINARY INFORMATION - SUBJECT TO CHANGE Page! 



BEST AVAILABLE COPY 

^li Safety Board 

REPORT 

NTSB ID: 

Occurrence Date: 

Occurrence Type: 

Weather information (Continued from page 2) 

lemperature: °c Dew Point: °c 

Wind Speed: Kts. Gusts: Kts. 

Wind Direction: 

Weather Conditions at Accident Site: 

Administration Data 
Notification From 

FAA District Office/Coordinator 

Date Local Time 

Investigator-ln-Charge (NO) 

PRELIMINARY INFORMATION - SUBJECT TO CHANGE Pages 
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I 
1998 PART 121 
ACCIDENTS 

I 

I 
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